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1. 0 Computation of the Faraday Factor

For use in orbit corrections, the Faraday rotation which is effected
by both the earth's magnetic field and the ionosphere, has to be reduced to
the ionospheric influence alone, The equations relating the Faraday rotation

angle along the angular path to the vertical electron content are as follows:

0 = ?I;:—ﬂ’“Bc_osesecdeh=%§-—ﬁﬁ“Ndh:-%ﬁNﬁ%_N{
where

0 = rotation angle in radians

K = 2,36 = constant

f = - frequency iﬁ hertz

B = ‘magnetic field strength in gauss

8 = angle between“ direction of propagatidn and magnetic field
X = zenith anglé

N = electron density in e/m?®

h = height above surface of earth inm

M = mean value of (B cos § sec ¥)

N, = vertical total electron content in e/m® column

F = Faraday rotation factor in 1/{m®radians)

h, = upper integration limit

In practice the measured amount of polarization twist, ), is converted
to an equivalent vertical total electron content by removing B cos 8 sec ¥
from under the integral sign and replacing it with a mean value, Then:

— oh
n=%MJ"“Ndh

where B cos Osecy = M is computed in the following manner, A typical
N(h) profile is assumed and calculations of the mean value M are found by

computing:

h,
— o‘r B cos 8 sec y N dh
M = T
J * N dh
0



The integrals are evaluated in computer mode by generating the electron
density N and the function (B cos 8 sec ¥N) at various height intervals

and numerically integrating. Both Simpson's parabolic rule and Gaussian
quadrature have been used, The electron density at each height h is
calculated by the worldwide Bent Ionospheric profile model (Reference 1).
Each parabolié and exponential segment of the profile was integrated
separately with a varying nurnbef of points to achieve maximum accuracy.

A total of 23 points was used to evaluate the integrals by Gaussian quadrature,
The components of the magnetic field strength are obtained by a spher'ica.l
hafmonic analysis routine as described by Chapman and Bartels (Reference 2)
which uses the coefficients of Epoch 1960 given by Jensen and Cain

(Reference 3). The assumption of straight line propagation throﬁgh a
spherically stratified ionocsphere was ‘made. No bending corrections

were calculated as this would have required a prohibitive amount of

computer time,and at 2 frequency of 140 MHz, bending is a second order
effect. Given the straight line propagation assumption the zenith angle
.at.each height h then becomes a function of the _ground elevation angle;

and the angle 9 is calculated using the station and satellite positions ar;d-

the direction of-the magnetic field.

In the following investigations the Faraday rotati.on factor F is the
computed quantity, giving the direct conversion from angular measure-
ment to vertical content, NTzFQ. A frequency of f=137 MHz is used to
c.ompute F=f* /KM, and the conversion factor is expressed in units of

1/m® degrees.



2.0 1Influence of Various Parameters on the Faraday Factor

The effects of many different Conditioﬁs on the Faraday factor have
been investigated to gain a better understanding of the variations and to
test out the possibilities for mapping the factors. Vari_ations .with local
time and season have been locked into as well as with magnetic latitude,
elevation and azimuth angles, Typical day to day fluctuations of sudden
increase and decrease in the ionospheric density -and height. have been imposed
on the Faraday factor. The conditions and effects of the angle between the
direction of propagation and the magnetic field have been examined. The
influence of the high altitude topside extension of the ionospheric model and
the importance of the upper integration limit in computing the factors have

heen studied.

2.1 Diurnal and Seasonal Influence

Test data was generated at 4 Ahour intervals for three different stations
spaced at 10, 39, and-SO degrees magnetic latitude. Table 1 summarizes
the computed values .of {5F2, vertical electron content, a.Illd‘Faraday 'rotation
factors resulting from ihtegrations carried out to 1000, 2000; and 3000 km
in height, Normal diurnal influences are causing changes of 2 to 6% in the |

Faraday factors,

Figure 1 shows the predicted monthly mean diurnal curves of the Faraday
factors for the station Honolulu observing fhe ATS-‘ll‘satellite éuring March,
June, September, and December of 1968. The very definite changes of the
factors with season amount to 3, 1% considering the diurnal mean values for

June and December, and are as high as 8, 5% at 20 hours.

2.2 -~ Effect of Sudden Changes in Critical Frequency and Ionospheric Height

The day to day changes that occur in the ionosphere cause increases _
and decreases in critical frequency that typically amount to + 25% of the monthli
mean and also shifts in the .ionqspheric heighf of the order of + 100 kim. Such
conditions were simulated for the three stations at 10, 39, and 80 degi‘ees
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magnetic - ilatitude, and the Faraday factors along the verﬁcal paths were
examined, Deviations of 4 ZS% from the predicted fOFZ greatly effect the

electron content, but only have a very small influence on the Fé.raday factor,

| 3% was the maximum change in the factor and most of the cases showed

less than 1% variation; an example is given in Figure 2. Raising and lowering

the height of a fixed ionospheric profile has no effect on the electron conteht,

but causes a noticeable change in the Faraday factor from 4 to 6% of the original
value, Figurel is a plot of the diurnal variation of the factors for the pre-

dicted profile height as well as for profiles 100 km higher and lower,

These first results were strictly for cases where the signal is received
@long the vertical path., In addition, howe*}er, a number of selected tests were
performed for angular incidence with elevation angles ranging from 0to
74 degrees. The striking results ldeviate considerably from the vertical.case
and are summarized in Figure 3b and Tables 2a-c, Tir;}e, station, and observation
angle information are tabulated along with the critical frequency, theheéht at the
maximum electron density‘, the vertical eiectron content, and the Faféday
factor, (. For the situations-where fgF2 and the height we re'-i‘ncreased or
- decreased, the percentage differences of the new electron content and Faraday
factor with respect to the basic predic.ted values are listed. Again, changes
in f;F2 greatly effect the vertical content by up to 80%, but only have a minor .
influence on the Faraday factor, causing mostly a percent difference of less
than 2% and a maximum deviation of 6. 3%. The percent differences in thel
Faraday factor due to height changes are, however, very iarge in many
instances. For one 0° elevation césé the variation is about + 33%, for a 60°
elevation case it is + 19%, and for Huanéayo observing ATS3 at 74° elevation
the height changes cause + 12 % variation in thé Faraday factor. Several

cases also yield smaller percentages of + 5 to + 7%.

The large variations of the Faraday factor with height seem to be |
related with the angle 8 between the direction of propagation and the magnetic
field, In separate columns of Table 2 values of the angle 8 are listed for
heights of 100 and 1000 km, and changes of up to 55°1in & can be noted over

this in.terval. For the vertical incidence 0 only varies by less thén 1% and
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the Faraday factors by 4 to 6% for the height test. For large variations in 8
which can occur along an angular path, and for close approaches of 6to
90 degrees, buf not so close as to yield the Faraday equation invalid, the

height changes cause great variations in the Faraday factor.

2.3 FEffects of Magnetic Latitude, Elevation and Azimuth

The diurnal curves of the Faraday factors for magnetic latitudes spacéd
at 10, 39, and 80 degrees and for observations along a vertical path are plotted
in Figure 4, The diurnal variation of the factor is small compared to the
changes with magnetic latitude. The Faraday factor basically inéreases in a
non-linear fashion with decreasing magnetic latitude, yielding a large
discrepancy between the values for mid and polar latitudes and the valués close
to the equator. The daily mean value of 15.1 x 10** at 10 degrees that is much
larger than the values of 3.8 and 3.0 x 102%/m?® deg. at 39 and 80 degrees

respectively,

For the same three stations the Faraday factors along a multitude of
angular paths were examined at :Eixed‘times, -sélected such that the hourly
factors approximately reflected the diurnal méar_x values, Data waé generated
at 8 different azimuth angles starting at 0 degrees and increasing in 45 degrée
stePs. For the magnetic latitudes of 80, 39, and 10 degrees, Figures 5a,b, -
and c show the variation of the Faraday factor with azimuth at elevation aﬁgles
of 5,10,30,45,60 and 90 degrees elevation. The curves for every single
‘elevation angle are of a sinusoidal type with an amplitude that is 0 for .the
90 degree elevation curve and consistantly increases with decreasing elevation,
The smallest values of the Faraday factors at any fixed elevation are obtained
be tﬁree_n 135 and 180 degrees azimuth and the maximum values are reached |
between 315 and 360 degrees azimuth for the three.stations that were selécted
on the 279, 4 degree geographic longitude line. The minimum and maximum
values are to be ekpe-cted more exactly in the southern and northern direction for
astations along the longitude line t];iat connects the geographic and magnetic
poles, since along it the azimuth angles with respect to both coordinate systems

would be in closer agreement. In the same manner the minimum and maximum
-5—



values of the Faraday factors could occur at azimuth angles deviating more
from the southern and northern direction for stations along geographic longitude
lines further displaced from t.he magnetic pole. The maximum difference in
the Faraday factors between the 5 and 90 degree elevation angles incréase's

| from 1.0 x 10*4 to 2,4 x 10¥-to 12,8 x 10 /m® deg. for 80, 39 and 10 degrees
magnetic latitude respectively. " The variation with azimuth is the dominant
_influence on the Faraday factor except at very high elevations, encompassing
the whole scale of possible values. This variation is due almost totally fo the

changing magnetic field angles for different azimuths,

Tables 3a-c present the variation of the Faraday factors with azimqth
for the same three stations at elevation angles of 90-, 45, and 10 degrees,
Critical frequency and vertical elecﬁtfon content are listed as well and the
integration in the computations is carried out to three different heights,

1000, 2000, and 3000 km.

2.4 Variation of the Angle Theta and Directional Changes in Polarization Twist

Several cases in Tables 3a-c are marked by an asterisk, ‘denoting-that -
fhe Faraday factors are not useable. In the same instances there a're.mi.ssing _
points in Figures 5b and c, The angle O between the direction of propagation
and the magnetic field passed through 90 degrees along the path, at the height
indicated behind the a.steris_k, vielding the Faraday equation invalid, Equivalent
to such a mathematicaily undefined ca.ée is a physical wave that experiences
pola-riiation in one direction from the satellite down to a certain height along
the path and polarization in the opposite direétion below that height., The
polarization twist measured is amaller than the total absolute amount of
polarization since contributions in reversed directions cancel out. Thus the
measurement is not representative of the ionosphere between the satellite and
the station, and the Faraday rotation equipment is of no use in these particular

. instances.

To further investigate at which locations and in which directions these
undefined cases occur, graphs of the angle 8 at heights between 100 and 1000 km

along the wave path were plotted for 8 directions.in azimuth starting with
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0 degrees and increasing in 45° intervals, and for 6 elevation angles of 0, 15,
30, 45, 60, and 75 degrees. The data was produced for a multitude of stations .
at magnetic latitudes from 0 to 90 degrees at 15° steps along the magnetic
longitude lines of 0, 90, 180, and 270 degrees. Figures ba-d show the graphs
selected at 0, 30, 60, and 90 degrees magnetic latitude and 0° magnetic

longitude, and Figure 6e at 0° magnetic latitude and 90° magnetic longitude.

In Figure ba for example at 0° elevation and below 1000 km height, the
angle 8 passes through 90° in a direction slightly north of west and of east.
At 15° elevation in Figure 6b, 6 crosses 90°in all directions between northeast
and north at heights from 250 to 550 km, in all directions between northwest
and north at heights from 400 to 550 km, and in directions. slightly east of nofth-
east and slightly west of northwest at heights somewhere below 250 and 40Q_km
respectively. For the station at 60° magnetic latitude in Figure 3¢, the angle 0
remains larger than 90° in all directions and for all heights,permitting: gocod

" Faraday rotation data to be reduced from all over the sky,

The following trend becomes apparent: Along the magnetic equator the
angle 6 passes through 90° 'bélow 1000 km height basically in eastern and
western directions z;,t all elevations, The further north the station is located,
however, the more the directions at which § crosses 90°.shift from -east and
west toward north, and only in the lower elevation angles can the chénge of
through 90° be observed. For stations south of the magnetic equator § crosses
90° 1n southe‘rn, southeastern and southwestern directions, In Figure ée for
a sfation on the magnetic equator observing at 0° elevation it can be seen, how-
ever, that § passes through 90° not in the eastern and western direction,- but
in the southern direction:and slightly east and west of south, This occurs
because the station coordinates are chosen for the dipole magnetic field and

actually fall south of the true earth's magnetic equator,

The relatipnship between the geographic and-the true mégnetic coordinates
is rather complex and the azimuth angle measured clockwise from geographic
north does not easily fit into the irregular true field pattern; thus there. exists

no short and simple tabulation relating the geographic latitude and longitude
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of the station and the elevation and azimuth angle of' the observation to the
occurrence of the angle B pas‘éing through 90 degrees below 100(5 km heighﬁ.
However, the general trend of oceurrence can be considered as a.-fir'st estimate,
and will in many cases, eliminate the necessity for accurate determination of
the angular conditions,: For example, all stations that are located 0ut51de the
equatorial region extending from about 12° north to 18° south, which is

the range of the earth's magnetic equator, and are observing a geostationary
satellite, remaining within a few degrees of the geographic equator, will not
encounter the situation where O passes through 90° below 1000 km height, The
Faraday observations will be useful for ionospheric content reduction all over
the visﬂnle sky., For stations within the equatorial band the relative locations
‘of the station and satellite with respect to the magnetic equator might yield
enough information for the decision whether careful examination and detailed

computations for the particular case are necessary or not.

2.5 Effects of Additional Topside Model Layers

The latest improvement to the Bent ionospheric program was the modeling
of 2 additional topside exponential layers, reaching from 1000 to 2000 and from
2000 to 3000 km height, above the existing 3 topside exponential layers. The
complete model with 5 exponential topside layers was used in all prior tests
for this investigation, To check out the influence of the high altitude top.side
extension of the ionospheric model on the computation of the Faraday factors,
the data cases presented for the complete model in Tabie 1 and Tables 3a-c
were recomputed using the 3 topside layer version of the model, Comparis ohs
were performed for the cases where integration was carried out to 2000 km
height, and it was found that the difference between the corresponding Faraday
factors is very small, The use of the 5 layer versus the 3 layer model caused
an increase in the vertical electron content on the average of 1. 8% and in the
extreme case of 2, 9%; the Faraday factor only incrased by 0. 7% on the
average and by 1. 9% in the maximum case, The influence on the _Faraaay factor

is even smaller than the influence on the electron content because of the effect
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of the magnetic field that decreases in strength with increasing altitude.

The added model layers can, in some instances, enlarge the vertical electron
content considerably more, as is apparent from the results of the following
tests in. Table 4. The effect on the Faraday factors tilough is quite a bit

smaller,

2.6 Variation of the Integration Limit

Important for the correct determination o£ the Fa raday factor converting
the polarization data to vertical electron content is the proper height selection
for the integration limit in the Faraday equation in Section 1, 0, Detailed studies
have already been performed ‘on this subject in the pasf by Klobuchar and

Mendillo, (Reference 4.), The a.rgume.nt brought forward was that the Faraday

factor is in error if the integration is carried out to the satellite altitude.
Instead the integration shc;uld only be carried out to heights above which

the remaining amount of polarization is less than the absolute experimental
error. At most observation sites, the equipment induces errors of + 10° and
this portion of rotation can occur at heights above 1000 to 3000 kmm, The
recommended approach was to éompute Faraday factors for porfiles up to
1000 km for converting the measured rotation angles to verticél electrén
content and to add to that amount a high altitude contribution of electron

content in order to come up wih the total electron content,

This éoncept seems to be substantiated by several tests computing the
vertical electron content and the Faraday factors and integrating to heights
of 1000 km as well as to 2000 and 3006 km. Table 4 lisfs the results for a
station at 15° latitude and 0° longitude observing along the vertical path af
2 hour intervals, presenting the various integrated values and in addition
the percentages by which the vertical content values and Faraday factors
increase when stepping from the 1000 km to the 2000 km integration limit
and from the 1000 to the 3000 km limit. Tables 1 and 3a-c include similar

test results. Keeping in mind that the Faraday factor is proportional to the
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vertical content N; =F(}, we find that raising the integration limit from
1000 to 3000 km yields on average electron content values that are

10. 8% larger and Faraday factors that are 2. 9% larger than their
respective values for the 1000 ki integration limit. It is apparent
that a sizable portioﬁ of the total electron content can be accumulated
above 1000 km, while the corresponding increase in the rotation angle

is clearly below the size of the experimental error,

Upon closer examination, however, this argument of fixing the
.uppeﬁ: integration limit of the integrals compu_tiﬁg the Faraday factors
does not hold up. A number of tests were Iﬁerforme'd computing total
electron content and Faraday rotation from ground up to 33000 km, for
various combinations of high, medium, and low magnetic latitude aﬁd
solar activity conditions and different seasons, Electron content and
Faraday conversion factors were computed for each 100 km height
interval, The rotation angles for the same intervals. we re formed from
these values, and the total values were obtained b:y summing over the

contributions of all the segments,

Figure 7 shows the integrated electron content and Faraday rotatibn.
from ground up to height h as a percentage of the total values integrated
to a satellite height of 33000 km for two selected cases, Faraday rotation
is accumulated more rapid at lower heights than electron content; in the
given cases 88 and 95% of the rotation are accumulated at 1000 km compared
with 78 and 91% of the total content, The same condition is illustrated in
Figure 8, only this time considering the percent of the ’;:oi:.al iﬁtegrated
values in each 100 km interval, and plotting the difference between these
electron content and Faraday rotation contributions as a function of the
interval height. For all intervais below 500-600 km the contributions to
the total rotation exceed the corresponding percentages of electron content,
B but at the higher altitudes the contrib{itit:;ns't.o the total content are con-
siderably larger. This seems to indicate that the low altitude as well as

the high altitude portion have to be included in the integ-ration process for
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the Faraday conversion factor, even though the amounts we are talking
about are only of the same order or less than the instrumental errors.
Excluding contributions above 1000 km from the computation by integrating
only to a height of 1000 km and not all the way to the satellite would intro-
duc-e a one—-sided bias, and the reéﬁltant total content values would be
consistently too small. The typicél measurement errors of sa*j +10%

may become +2 to - 18% if this one-sided bias is not taken into account,

3,0 Conclusions

The results from the Faraday factor investigation point out the
importance for modeling the factors correctly with respect to the station
posifién where the magnetic latitude is of most significance and with
respect to the direction of observation, since the elevation and azimuth
angles determine the direction at which the mégnetic field lines are inter-
sected as well as the location at which the wave passes through the densest
part of the ionosphere. For low accuracy requirements it might be acceptable
to neglect the specific seasonal and diurnal inﬂﬁences since they only
produce variations of about 2 to 6‘_’70 in the Faraday factors. 'High'precision
‘in the high altitude end of the ionospheric model is not necessary, just as
the day to day prediction errors in {3;F2 do not effect the Faraday factors to
a great extent, However, prediction errors in ionospheric height, which
could easily be caused by sudden day to day changes can have a significant
influence on the Farad-ay factors, The predicted values of the height of -
maximum electron density obtained from the Bent Model are on average
.with'in the éccuracy of the measured values, which considering instrumental
and reduction techniques, are about 15 km. However, the day to day
variations a.re guite a bit larger, and on.occasion, deviations in the pre-
dictions of 100 km from the height measurements have been notéd particu-
larly in the equatorial region, The resulting errors in the Faraday factor
are typically 5% for paths at vertical incidence., But for angular paths
.ér.rors of around 30% in the Faraday factor might occur resulting in pro-

portionally large errors in N,, whenever the condition occurs that the
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propagation angle 6 falls between about 80 and 100° along a low elevation

path,

To avoid errors in the computation of the Faraday factor, the angle €
bétween and the direction of propagation and the earth's magnetic field
lines has to be carefully monitored along the ray path, When the condition
89.5°<6=90. 5 occurs, the equation relating the Faraday rotation angle
and vertical electron content no long holds true. When € passes through
50°at a certain- height, the wave experiences rotation of the polariéation
vector in one direction from the satellite down to that height, and rdta_ttion_
in the opposite direction below that height, Corntributions to the rotation
of the polarization vector in reversed directions cancel out, thus the
measurement is not representative of the ionosphere between the satellite

and the station.

There has been some question as to what the upper integration limit
of the integrals computing the Faraday factors should be, In order to
avoid any one-sided blases that might result in total electron content values
-being -consistently-too-small and creating-in effect-unbatance d‘ﬁle'a surement
errors of maybe +2 to - 18%, the integration process should not be terminated
at some fixed height, but carried out from ground all the way to the height

of the satellite. In this case typical errors would be about +10%.

The possibility of mapping the Faraday factors on a worldwide basis
was exarmined as a simple method of representing the conversion factors
for any possible user. After the preceding investigations, however, it
does not seem feasible, The complex relationship between the true magnetic
éoordinatesl and the geographic latitude, longitude, and azimuth angles
eliminates the po.ssibility of setting up some simple tables that would yield
worldwide result of sufficient accuracy. If tabular results for specific
stations are desired, hdwever, such tables could be easily produced or

could be represented in graphic form.
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Table 1., Diurnal Variation of the Faraday Factor for 3 Stations with IntegrationCarried out to 1000,2000, and 3000km Height
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APPENDIX A

Observations at Cape Kennedy

At the Cape Kennedy location, latitude = 28.4°, longitude = 279.4°
2 types of experiments were set up, a digisonde measuring critical ‘
frequency {,F2 and height of the F layer h'F, and a polarimeter measur-
ing Faraday rotation angles ()that were converted to total electron content
N;. Approximately a 6 month span of dafa was reduced, foF2 and height
data for.two time periods 19 chpber 73 to 24 Nov 73 and from 20 Dec 73
to 7 Mar 74, and total content data from 20 Dec 73 to 7 March 74,

The height of the F layer was converted to an approximate height at
foF2 b'y-. a rough conversion process-relating the mean h'F observation to
the mean h, prediction on an hourly basis for the total reduction period.
Figure 9 shows the mean height éurv_es along with the resultant scale
constants. The Faraday rotation angles were converted to total electron
content by the relation N;=FQ using a fixed convérs’ion factor of '
f‘=0. 2935101 %el/m® degrees. GConsidering the results from the preceding
report, the error intreduced by the use of a fixed rather than a variable
factor was though£ acceptable for the following reasons., For this particular
case, both station position and direction of observation were fixed. The
specific seasonal and diurnal variations will introduce at most, errors of
about 6%, and the day to day variationls in f5F2 and height may contribufe
up to a 5% error in the Fara.deq,r factor The large possible errors due
to height changes do .not apply to this case, since the angular observatlon
path has a relatively high elevation of 54° and azimuth of 156 ° for which
" the  propagation angle 8 does not come close to 90°. Thus the use of a fixed
factor will at most infroduce an error of 7. 8%, and cémbining this in RSS
fashion with the inherent instrumental errors of about 10%, the'bverall

error in the total electron content values should not exceed 12, 7%.

On a daily and monthly mean basis comparisons were performed between

the measured values of {;F2, height and total electron content and the
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corresponding predictions and updated values obtained from the Bent
Ionospheric Model, The diurnal plots are given day by day showing the
height variations in -Figures 12a-1 and the changes in foF2 in Figures lla-l,
Figures 10a-1 show the curves for the total electron content predictions
and the measurements as reduced from the Faraday rotation observations
as well as the total content values rupdated with the {,F2 measurements,
The diurnal curves giving the mohthly means 6f the measurements as well
as the RMS residuals, measured minus predicted or updated values, are
plotted in Figures 13 a-f and 14, 15a-g for electron content, ;fD-FZ and
height respectivgly; The monthly mean statistics are listed in more detail
in Tables 5a-g, where the daytime percent errors and the number of data

points are included.

The overall results . are summarized in Table 6 as the RMS percent
errors for the daytime period from 8 to 18 hours local time, Over the
total reductlon period the Bent model f;F2 predictions deviate by 14%
from the measurements and for the height by 8%; the error in the total
electron content predictions of 31, 5% is reduced to 24. 0% when updating
with foF2 observations, These percentages fit in with the results from
previous extensive investigations at many different sites quoted in Reference 1,
The update with realtime data, however, shows a much greater improvement
for the time span from Jan-Mar 74 than for the total period; here the day-
time RMS error is.reduced from 30, 9% for the predictions to 20,6% for

the updated values of total content,

It requires closer examination to.find out why the {3F2 update is not
as effective for the Dec 73 énd April-May 74 results of total content as
for the data during the reméining months. As seen on Figure 13a, the
'RMS error in electron content for Dec 73 is greater foi the update than
for the predictions at 15 and 16 hours UT, On the daily curves in Figure 10c
for Dec 24 at 16 UT for example, we find the measured content value to be
smaller than the basic prediction while the u.pda.te is considerably larger

due to a larger than predicted fOFZ measurement as seen in Figure llc.
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Here we have an ionosPheri‘c' irregularity where a sudden sharp increase

in {,F2 is not accompanied by a corresponding increase in total content;
the increased electron density must be limited to a very narrow interval -
close to b, F2. A few such points effect the monthly averages significantly, -
and replacing for example the update by the predictions at 13, 15, and 16
hours UT when the ﬁpdate does not give an overall improvement, would
result in an RMS error for the Dec 73 update statistics of 17, 2%. This

is an improvement over the 21, 8% error fdr the predictions alone that

fits in with the Jan-Mazr 74 results.

The update in April and May 74 shows a less than average improvement
for the same reason as in Dec¢ 73. The Bent Model fits extremely go-od
to an average relationship for the variation between the quantities of f,F2
and total chtént. On Jan 25 for example, the much higher than ﬁormal
ioF'2 observations between about 16 and 20 hours UT as seen in Figure lle,
are used to update the total content predictions resulting in a near perfect
match for the much higher than average electron content meas_ureménts
in Figure 10e., On .,seve,rc;il occasions in April and May 74, however, the
highér than predicted {,F2 observations are not accompanied by a typical
increase in the total electron content, and large discrepancies between the
predicted and measured values can be noted, as on April 12 and 13 in

Figure 10k,
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Figure 13a, Monthly Mean and Error Curves,
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Figure 13e, Monthl}-r Mean and Error Curves,
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table 5a, Monthly Mean Statistics,

YEARs73 MBNTh=11

MEAN MEASUREMENTS RMS RESIDUALS DAYTIME RMS X ERRBRS
—UT . _NT o EQF2. HM _ NT(PRED) FBF2 HM NT(UPDY) NT(P) FBF2 HM NT{U} NO,PBINTS

0 +000E 00 3.88 261+0  «000E 00 97 12¢3 ,000E 00 : \ 02020 O

1 +QO00F. 00 _ 3416 29C+3. +0Q0E . OQ . .56 _27+4 ,Q00FE 00 0.20.20_Q

2 «CO0E 00 3.18 28345  QQO0E 00 27 21+0 .000E QO 0 22 22 ©

3 +COOE 00 3437 306+6  +000E 00 439 22¢7 ,000E 00 021 21 O

4 +Q00E Q0 3446 3C6,5 ___«000E 00 .39 25.3 .000E_0OO_ a 02323 0

5 +000t 00 '3¢58 30C3+2 . +000E Q0 +50 30+8 LOOOE 00 ' 023 23 0

6 «COOE 00 3474 301.9  ,OOOE 00 4,53 33:3 ,000E 00 . ' 02323 0
7. +CO0E 00 3+90 288.8  ,Q00E 00 .52 21+5 .000E 00 \ 9es3e3 o

8 *COOE Q0 3491 29846 +OQ0E 00  +56 252 +000E 00 _ o 02323 0

9 +000E 00 3+98 28647  +OCOE 00 491 1546 «000E 00 o 02323 0

(40 «Q00E Q0 3457 28C+8  .0QQ0E Q0 .81 _30+¢9 4000E 00 S . 0. gc 22_0Q

11 +COOE 00 2vhé 27744 . «Q00E 00 w44 27¢4 4000E 00 0 20 20 O

12 +COOE Q0 488 26546  +Q00E 00 = +59 141 2000E 0O | 02121 ©
13 «Q00E Q0 _6+17 2446 +Q00E 00 _ .98 __10s2 +Q00E 00 __ 0 159 492 ~ 0 020.20_0Q0. _

14 +COOE 00 £:85 2386  +000E 00  +84 10+1 “OOOE 00 0 1243 492 0 02020 O

15 «COOE QQ 7434 23743  +O00E 00 .73 11+4 (OQOE 0O +0 100 448 40 02121 O
.36 ¢Q0QE 00 7466 24640 _+000E. Q0 _ .79 . 1048 «000E Q0 . 0 10¢3_4e4 0 021 2l 0O

17 +CO0E-QQ 7471 25941  +Q00E OC 478 16¢6 4000E 00 = 40 10e1 6beb o0 0 22 22 0O

18 +Q00E 00 7170 26941  +000E Q0  +70 16+9 ,000E 00 '0 9.1 643 40 0 2222 O
- 19 .C00E 00 834 264.1  .0C0E QO ,88 14,1 ,000E 00  +0'10+6 Se4 0 021 21 O

20 +Q00E 00 g8¢32 2538  +O00E 00 1.05 . 12+1 .OQOE 00 0 1246 448 40 Q2222 O

21 +000E 00 7.72 24E+3  +O00E 00 " 1405  9+4 .000E OO 0 1346 3.8 40 02222 O |

.22 ¢Q00E_QOQ 494 23245, +Q00E 00 1le21 117 ,000E.00. ... 70 17+5 4.9 0 Q2121 Q0 =

5+l 0 02121 O

23 «COOE 00 554 25044  +O00E 00 1.24 1217 +000E 0O e P




Table 5b,

=16~

YEARE T3 MENTHE Lo = " —mmmmem e .
ME AN PEASUREMENTS "~ RMS RESIDUALS DAYTIME RMS % ERRBRS :
Ut NT FGF2 M NT(PRED) FBF2  HM NT{UPDT) NT(P) FBF2 HM NT{U) NB+PBINTS
0 +563E 17 3182 293.5 v146E 17 v63 4197 #119E 17 12 ¢ 9 9
1 +507E 17 3433 28647  #189E 17 443 310 150E 17 12 s 3 8
2 WB10E {7 T3¢517305.1 7 TVE33E 17,69 2943 LV {18E 17 {2710 107710 -
3 +536E 17 3+81 30341 P263E 17 1400 19+4 +655E 16 12 10 10 10
4 +B826E 17 3490 30141  4244E 17 1409 2516 J481E 16 12 11 11 11
5 +831E 17 3.493 28644 v232E 17 1403 28¢2 L431E 16 12 11 11 11
6 +519E 17 3495 290.5 '226E 17 1412 2720 .525E 18 12 11 11 11
7 «5Q7€ 17 419 294:9  17BE 17 1415 2417 +938E 16 _ g2 8 3 9
8 +470F 177 3188 29641 TTaileE 17 165 2112 «673E 16 12 11 11 11
9 W4E9E 17 3+76 315.2 1991E 167 «B53 41¢0 «904E 164 12 11 11 11
10 +445E 17 3473 30343 v149E 17 W72 2S9+v4 J4B4E 1g 12 10 10 10
UL CR42E 17 T 3063728745 T WI3BETL7T T Vel 23v6TW63WET1E T ‘“ TRTITT
12 +588E 17 4430 27543 v 113 17 v61 1614 4935E 1g 12 11 11 1t
13 +514E 17 5497 24044 ,159E 17 +77 8+3 +233E 17 17,4 123 3«4 25,5 12 10 10 10
14 «113E 18 453 24741 v290F 17 s47 1848 4256E 17 B8.7 Te2 75 227 12 1171111
15 «131E 18 7424 24447 v341E 17 w72 2117 4358E 17 26+1 10+0 849 2745 12 10 10 10
16 ¢144E 18 7065 236.8  316E 17 B4  Be5 o4B4E 17 2119 1099 346 33+5 42 11 11 11
17 +140E 18 7407 24647 - w421E 17 470 1792 «316E 177 3041 779.% 7v0 22,6 1271111711 -
18 +141E 18 198 26544 '348E 17 'S5 1445 G185E 17  24+6 78 B4 1361 12 11 11 18
19 «145E 18 £e86 26747 +252E 17 453 25¢7 +152E 17 17+¢4 747 946 10¢5 12 12 12 12
20 «144E 18 198 266.0  4263E 17 oS8 2ivh4 J173E 17 18+2 82 8a{12v0 127t 1212 T
21 «126E 18 £4B50 25844 1260E 17 " 465 192 L974E 16 2046 10s0 T4 7.7 12 12 12 12
22 21028 18 5.9q 24649 W172E 17 440 12+1 +84RE 46 1638 617 49 Be3 12 11 11 11
23 784E 17 471 287,02 V124 17 +68 28¢0 J115E 17 16 & T4k 1045 15+3 12 10 1010

Monthly Mean Statistics,




Table 5¢c. Monthly Mean Statistics,

eB47E 17

YEARz74 MENTH= 1 | , S
MEAN MEASUREMENTS RMS RESIDUALS . DAYTIME RMS X .ERRERS L
AT L NT o FAF2  HM NT(RRER). __FeF2 __ HM NT(UPRT)_ NT(P) FOBF2 WM NT(U) NEB.PBINTS
0 +B531E 17 3:75 28548  W249E 17 77 1847 J176E 17 30 26 26 25
C1oe841E 17 303028447  w19QE_ 17 279 _ 3816 »105E 17. 30 26 25 _25__
2 «436E 17 3046 281lel  sLB6E 17 476 2416 «56SE 16 30 25 25 24
3 e438BE 17 3447 29949 vL178E 17 | 474 274 «671E 186 31 27 27.27
C4. 0#53E 17 3+55 2958 »185E 17 85 23+9 4553F 14 31 24 2% 2%
5 a470E 17 3472 2994 184E 17 88 1998 621F 16 31 24 24 24
_ 6 +509E 17 4102 292+3 +191E 17  1.02 19+4 164BE 14 31 28 28 28
7 4652E (17 4040 28644 w190E 17 1421 2014 »115E 17 81,28 27 28
8 +562E 17 4147 27941 »167E 17 1409 234 4112E 17 31 24 24' 24
S +503E 17 4a1l 27516  w161E 17 1.00 23496 +135E 17 31 26 26 26
10 +429€ 17 3¢65 27744  «150E 17  +B4 2618 «605E 16 31 232323 .
11 »394E 17 3045 281.0 41208 17 471 25«2 4682E 14 31 25 25 25
12 ¢459E 17 3¢76 27143 4138E 17 456 178 +7BRE 16 - 31 27 27 27
13 «BOAE 17 BEv8C 233+3 11628 17 84 13019 _4231E. 17 20+2 153 5.9 2847 31 27 27 27 S
14 1989E 17 6425 233.2 297817 454 1lel «253E 17 30:0 Be7 418 2545 31 26 26 26
15 ¢111E 18 428 2271 +398E 17 7«74 1947 «209E 17 3548 1149 87 18Bs8 30 28 28 27
16 «127E 18 £064 243¢0 _ «4QIE 17 +81 2193 4248E_17. 31+7 4242 8+8 196 30 27 .27 .26
17 o142E 18 £+73 26C+4  W408E 17 492 24+8 4240E 17  28:8 13+7 945 1649 31 26 26 26
18 »1S1E 18 7406 268.6  J408E 17 W81 1647 4234E 17 269 1lek 642 15,5 31 27 27 27
19 o144E 18 6496 27Ceb  W3K1E 17 . 470  1he3 W176E 17 2347 1041 543 12,2 31 26 26 26
20 1358 18 4+59 2613  340E 17 474 218 «20LFE 17 25,1 112 83 149 31 28 28 28
21 1276 18 6147 25143 1354E 17 «82 1527 167K 17 2799 1247 643 13s2 31 29 29 29
22 o113E 18  £+232 24448  4287E 17 67 1246 «21RE 17 2545 1046 501 1848 34 29 2929
23 Eed47 23949  «28BE- 17 +97 1246 «173E 17 3440 177 5¢2 20¢4 34 29 29 29




Table 154,

Monthly Mean Statistics,

TTUYEARS 74 MONTH=E 2T T o : _
MEAN MEASUREMENTS RMS RESIDUALS DAYTIME RMS % ERRERS
__UT O ONT FOF2 HM_ NT(PRED) FeFe HM  NT(UPDT) NT(P) FBFZ2 RM-NT{U) NB+PBINTS
0 1639E 17 461 25149 + 1658 17 80 1106 +874E 16 22 25 24 19
1 +448E 17 3459 256.8 - +143FE 17 +89 "22r4 4E99E 1p 22 23 23 18
TR e ERSETI7T R 387296. 3 TNL0RETLY T T VET T TRIVE T 84PE T T 22785 e {9
3 #384E 17  Fekh4 30246 +BBBE 16 40 2547 J693E 16 22 27 26 21
4 399E 17 3443 30542 +S42E 16 59 2210 +658E 16 - P2 24 23 19
T 5 4396 17T 3v6s 2894y 3T T I0eETLT 156 1796 «931E716 15 27 27 18
& +406E 17 3472 28046 1113E 17 267 208 «774E 16 20 26 26 18
_ 7 +433E 17 3.70 282,85  «102E 17 .47 1849 ,688E 16 22 26 26 2l
8 4475 17 3+85 zBL.2 +993E 18 W52 {8:8 BZBE 16 272 26 26 20
9 o431E 17 3eR3 27642 '118E 17 +70 25¢7 «S01E 1is 22 24 2% 19
__ 10 »376E 17 3450 2770  +124E 17  +€6 30931 1639E 1§ 22 g2 22 17
11 »323E 17 Jeeh 281 eb «111E 17 'y 277 4720E 16 22 26 25 20"
o 12 #47SE 17 3:99 2857.6 174E 17 136 128 J144E 17 22 26 25 20
¥ 13 ¢B28E 17 5s857 23%.1  «2389F 17 139 17+0 4209E 17 2849 740 722 25:2 22 26 26 20
TR CIDTETIBT e 07 2817 «361E7L7 v 70 TIBW6 TW2B0E 17 33 Y VA TEYS 2373 23728 28723
15 «132E 18 6158 242+C ¢381E 17 163 178 (236E 17 28¢8 9.6 7k 1748 23 28 27 23
46 o1B1E 18  £290 266¢7  4NYE 17 070 294 4266E 17 27+¢1 1041 110 1746 22 28 27 22
17 «168E 18 7 7440 26E4&6 . J4e5ET17 VBT 17¢1 G 349ET17TTTRVETLOWY T 6V 2008 T 212872872 -
18 +16RE 18 702 26744 +517€ 17 <B4 P22e2 +346E 17 30¢8 12.0 8+3 20:6 21 27 26 20
19 «163E 18 7416 274.2  «475E 17 1403 175 4373E 17 29¢i 14k 6e4 2249 22 24 23 49
20 «152E 18 7e1k4 265.1 4538 17 v73 21e%1 J3IG9E 17 29«7 102 &40 Zhe2 22 27 25 2%
21 +131E 18 64162 259.9 «552E 17 f98 13«5 JL167E 17 - 422 148 542 12+8 22 27 26 21.
22 +117E 18 £+27 246+1  4393E 17 +83 10+5 #166E 47  33¢7 1he2 He3 1442 22 26 26 21
T 23 WSE9E 17 6107 24744 W 201E 17 s62 10¢1 W173E &7 2oe7 1002 &1 1749 22727 27 21
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Monthly Mean Statistics,

T UYEAR=T7A
MEAN MEASUREMENTS
CNT

MENTHe 3
RMS RESIDUALS

'504E 17

11+7

DAYTIME RMS % ERRBRS

N@WPOINIS

L FBF2 _.HM . NT(PREQI __F8F2__ HM NT{UPDT) _NT(P)_FOF2__HM NT(U)
5158 257.0 »363E 17 1421 Se7 L227E {7 33 30 28 30
L4e39 26541 +2408 17 297 31«0 WJ11BE 17 31 .30 30 30 .
3+85 31Ce 4 1678 17 63 29¢3 H717F 16 31 31 29 31
3183 32646 +129E 17 658 288 J10BE 17 31 29 27 29
3¢82_ 3223 +109E_17._ .55 1706 _+128E 17 31 723 28 29 _
3179 3li6 +S0GE 16 B4 1748 4113E 17 31 30 29 30
3¢79 29544 tB18E 16 B0 2303 L109E 17 31 31 30 3%
3068 29446 «863E 16 36 13«4 J815C 14 31 30 30 30 .
3162 29543 +804E 16, v45 21091 o9BLE 16 31 23 29 29
3135 305H.4 »822E 16 W48 23+5 «798E 18 31 30 30 30
3 118 3082  «BE8E 16 sBB 27+7 268BE 18 3} 29 23 23
v15 30245 v1B4E 17 50 411 W11PE 17 33 30 29 30
4 70 2623 P16BE 17 ¢73 204 J231E 17 ' . 30 30 29 30
L8176 26346 288t 17 290 4423 JP44E 17 2Be6 1547 1648 24ez 31 28 28 28 |
£135 26049 23428 17 1404 2416 4308E 17 2erl léed 9ek 23.43 31 27 24 .27
G147 2808 w373E 17 1401 457 W262E 17 23+9 1545 1643 1647 30 28 27 27
_ 62097 2819 w414E 17 107 3402 2314E 17  22+4% 153 12¢1 1790 30 28 27 27 -
7vib 30041 WBERE 17 . w97 27k 4335E 17 2748 1340 Bl 1644 30 28 27 27
7¢68 30%.9 «681E 17  1e14 297 J4CBE 17 32¢0 1408 947 1941 31 30 29 30
79B0 29349 8320 17 __ 1419 P12 WHB7E 17 392 18.2 742 2249 3031 30 30 . .
7478 23140 WBHBE 17 Lea0 212 44128 17 4243 1840 7¢3 2045 31 30 30.30
7¢61 2801 W678E 17 1427 1445 LJ4BUE 17 38¢6 1627 B2 2706 31 31 31 3
7120 262¢1  wB33E 17 - 1.05 17+8 .3351E 17 36¢0 14eb6 628 2604 31 33 3V 3Y
g161 25645 129 y297E 17 41¢3 19+5 4+6 24+3 31 30 28 30




Table 151, Monthiy Mean Sta.tlstlcs

T CoTTTTT YEARu?H' MONTH& &7
MEAN MEASUREMENTS RMS RESIQUALS . DAYTIME RMS % ERRORS

—UT O NT.____FBF2 _HM___ NY(PRED) FOF2 HM NT(UPRT) _NT(P) FBF2 HM NT(U) NB.POINTS
0 «112E 18 &+04 274 1 +432E 17 1410 2048 +285E 17 ' - 29 25 25 24
. 1 B16E 17  Balh 26245 «346E 17 498 2741 J141E 17 29 25 25 24
2 2605E 17 4akp 284 8 12538 17 v76 2449, 41356 17 ' 29 23 23 22
3 e498E 17 4919 3172 - 4228E 17 v66 2638 J130FE 17 B 29 27 27 26
__ 4 v458E 17 4403 33C.5  «186E 17«55 24r3 4124E 17 : 23 27 27 26
S ¢442E 17 3490 31442 W 1h1E 17 - 4«55 21¢1 +941E 1& - o - 29 26 26 25
6 +42BE 17 3+93 30846 11276 17 61 175 JL04E 17 29 26 26 P5
7 H24E 17 3490 3006+8  4127E 17 - 463 21+% J116E 17 A . B9 26 25 25
8 9396E 17 3476 29844 V1266 17 W6k 2646 L 132E 17 ' 29 26 26 25
9 1339E 17 3934 31744 v1Z26E 17 0«58 324 .921E 18 . : 29 25 25 24
10 #300E 17 3416 31543 . +182F 17 +51 32+9 803E 1s ’ ‘ 29 24 24 23
L e398ET{7 T34 27746 e EI7ETL?TT VRS T2 7 T IsRE Ty T T e9 T Re e R T T T
12 ¢789E 17 R®«Q7 272.2 1201E 17 0 B8 230 J267E 17 ~ ‘ 29 26 26 25

1

ot

S 13 +104E 18 "5q 282+0  «299F 17 97 5426 4298E 17 2849 17+4 1943 2848 .89 28 28 27 -
14 +122E 18 5482 301.1 0 4292F 17 ¢93 5949 ,309E 17 2319 1548 "19.9 250#' 29 24 24 23
15 +445E 18 Ae18 31Y9.7 +339E 17 t89 D25 W23RE 17 3¢k 1hel 160k 1604 29 22 22 22

.16 «168E 18 4959 3361  4462E 17 1404 4299 ,314F. A7 27 5_;5_5@;2 B 187 27 22 22 20
17 +200E 18 7924 33644 WSe{E 177 1VE3 T 341 WR44E LT T2RY0 1697101 289129 24723723
18 #216E 18 7475 321.8 +682E 17 1443 3392 +730E 17 3146 18+44 1093 3348- 29 26 26 25

) 13 '?Oagwlan_?fgag393?1w“;f7$§EH?7- 1{?1__g895 ,741E_}7M 37+0 184 .93 36¢6 29 25 25 24

20 +187E 18 7468 3C2.8 +722E 17 1e22 32+4 W762E 17T T3RVE (5.9 {07 R0 8T 29728 Pe TR T T
21 v164E 18  7+38 2BH.§ v 729E 17 1leii1 18+9 ,755E 17 G445 1540 695 4641 - 29 27 26 26 '
22 oi44E {8  £496 28743 TI4E 17 lels 2948 LB94E 17 4946 Lhed 104 4192 29 25 25 24

"é§“fI§EEW18 6155”286;7“”"75655 17 1+25 29+4 WH0SETL7 T H4w9T 19,1 10+3 3075 25 25725 2%
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TUUYEAR=TE

MONTH= 5

RMS RESIDUALS

DAyTIME RMS X EHRGRS

6798 17

CNT o FEBFE2. . HM“mm_NT(ERED)_HEEEE_MHHMMMNIiUPQTL“MNTtP)WEQEE MM NT(W)  NO«POINTS
VIWTE 18 6462 27840  «582L 17 1413 © 7¢2 2306E 17 7 6 6 &
VI0BE 18 6010 26649 «4N1E 17 495  28s6 .297E_37 e ol 6_ 6 6 _ _
v789E 17 4996 29841 | 340E 17 496 34s1 .218E 17 | 7 55 5
v697E 17 4471 33049 219FE 17 W77 3192 J170E 17 7 7 7 7
6B3E 17 4066 33646 «210€ 17 83 32:2 J185E 17 77 7.7
v660E 17 4136 32649  (223E 17 75 297 ,174E 17 7 5 5 5
V626E 17 443 309¢8  w248F 17 1413 24902 J14BE 17 77 7 7
4568E 17 413 3Q8el  »138E 17 W72 2427 W124E 17 7..7._1.17 _
v498E 17 4a13 3098 WB3LE 16 B4 2516 (204E 17 777 7 '
+393E 17. 3458 33042  7R28E 16 40 340 J117E 17 7 6 6 6
0342E 17 3945 33193 41498 17 426 503 118E 17 7_6_6 6
«611E 17 4938 26442  WI4SE 17 469 1612 »263E 17 7 6 6 6
¢101E 18 5422 27945  «248E 17 1.0% 287 J244E 17 - ‘ 7 6 6 6
01346 18 5032 275.9  »325E 17 .93 2515 _.221E 17 ... 2402 1706 . 9e2 1625 7 5 5 §
»161E 18 4400 300+6  W470E 17 1464 b748 «277E 17 2942 2744 15.9 1742 7 4 4k 4
v187E8 18 7420 306e7  «662E 17 192 1Bv4 J43BE 17 35eh 2647 640 230k 7 4 4 4
LABQ7E 18 74BQ 3166 wTIBE 17 202 1614 W456E 17 347 2549 5.2 220t 7 4 4 4
v203E 18 7484 33747 6345 17 1472 2347 JHBRE 17 34+2 2240 70 2246 6 B .5 &
1204E 18 8430 328.0  «716E 17 2,01 18+3 JB5SE 17 3540 24+2. Bab R702 6 B 5. 4
1204E 18 7473 32640  4726E 17 1.49  26+0 +621E 17 3546 1943 840 305 6 6 6 5
¢195E 18 7047 324,314 73%E 17 98 2598 «6BRE 17 3749 13.1 B840 3540 6 & & 5 '
«186E 18 7427 330+1  «74SE 17 1410 35«3 481CE 17 40+2 15+2 10¢7 4345 6 6 & 6
¢179E 18 744 31449 w749E 17 1418 378 «739E 17 . 41¢8 159 120 4ls2 __6 5 85 '8
187 7440 29147 . 4640E 17 1405 1hes 3745 1442 540 3948 6 5 5 5
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Table 6, Daytime RMS Percent Errors {for 8-18 hours local time).

Time Daytime RMS Percent Errors and Number of Observations for

Period Ny Predicted No., N;Updated No, fsF2 = i No, - _h,. " No,
Nov 73 -- 0 -- 0 13,7 233 _ 50 ° 233
Dec 73 21,8 132, 19,7 121 9. 9 121 . T3 . 121
Jan 74 28.4 339 19, 1 300 12,5 - 302 6.9 302
Feb 74 30,7 242 20. 3 232 11.6 . 296 7.0 289
Mar 74 33,3 337 . 22.1 318 16.0 . 322 10,3 312
Apr 74 35,5 317 32,7 263 16,5 274 13,0 272
May 74 34,9 70 31.4 51 20,8 55 9,0 55
Nov 73 - -

May 74 31.5 1437 24,0 1285 14,2 1603 8.6 1584
Jan 74- | ‘ 7

Mar 74 30.9 918 20.6 850 13,6 920 8.3 903



APPENDIX B

Brief Plan Regarding the Collection, Intercomparison, and Analysis
of the INTASAT Worldwide Data

The NASA Space Science Data Center is not at present, scheduled
to receive any polarimeter data from INTASAT. It is suggested that
the NSSDC request this data from the worldwide users of INTASAT in
the same Wéy that they do with many other international satellite
experiments. The format should be compatible with the NSSDC computers

and be on magnetic tapes or punched cards,

The data should be collected from users throughout the worlci and
could provide a unique data base for many ionospheric investigations.
It has been'suggested that the data could be used for modeling the total
electron content (TEC) on a worldwide basis, but we do not recommend
this because much larger and nﬁore rcornprehensive data bases of {;F2

already exist from which TEC can be deduced.

The data could be used for investigating traveling ionospheric disturbances
or sudden ionospheric disturbances, Such areas of research are i)f
particular interest at the present time for the development of two global
navigation satellite systems, GPS and AKROSAT. Inthese areas the
behavior and movement of ionospheric disturbances are important, If
two or more INTASAT users are simuiténeously recording Faraday data
from INTASAT, then the disturbances can be rnonitored along thése twa
or more different paths through the ionosphere as the satellite moves across

the sky. These results will provide a unique analy'sis tool for such effects,

Comparisons of INTASAT data from its low orbit could als§ be made
with similar Faraday satellites and two frequency satelliteé éuch as ATS-F
and Timation II at highter orbits. Analysis of TEC above 1500 km could
be undertaken along with the investigation of Faraday factor errors using

group"delay and Faraday techniques,
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The unmodeled part of the ionosphere just above the height of the
maximum of the F2 layer in the Bent model could also be investigated
in detail around the world rather than at the few sites on the continental .

United States reported in the model description.
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