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ABSTRACT

We present an atlas of total slant-path columnar electron content data measured
between the ATS-6 satellite and Ootacamund, India, a site near the magnetic Equator.
Although these measurements were taken during a solar minimum, we summarize ‘the
general Tlevel of flare and geomagnetic activity that occurred during the observation
period. These total content (NT) data were derived from the modulation phase (group
delay) of a carrier signal transmitted from the geostationary satellite's Radio
Beacon Experiment. Sudden changes in satellite pitch angle and possibly in roll,
absolute calibration, and some sporadic noise contributed an error of about +4° to
our results. This atlas contains two data sets: (1) Ny as 2-min subsamples digital-
1y recorded between 2 October 1975 and 28 January 1976 corrected for ATS-6 pitch
maneuvers and (2) Ny as 15-min subsamples chart recorded between 21 October 1975 and
22 July 1976 but uncorrected for changes in satellite orientation.

1. THE ATS-6 EXPERIMENT AT OOTACUMUND

This report summarizes measurements of the total slant-path electron content,
N7, made between the ATS-6 satellite and COotacamund, India (N11 E77). These measure-
ments were made during Phase II of the radio beacon experiment, when ATS-6 was
positioned at an equatorial location of E35 from August 1975 to August 1976. The
experiment at Ootacamund was a joint undertaking between the National Oceanic and
Atmospheric Administration of the United States and the Physical Research Laboratory,
Ahmedabad, India.

The radio beacon aboard ATS-6 transmits on carrier frequencies of 40.016, 140.56
and 360.144 MHz with amplitude modulations of 1.0004 and 0.10004 MHz for the measure-
ment of modulation phase (also called group delay), Faraday rotation and amplitude
[Davies et al., 1975]. This report presents results based on the modulation phase
measurements from 2 October 1975 to 22 July 1976. The equipment and calibration pro-

cedures used during Phase II were essentially the same as those used during Phase I
at Boulder [Davies et al., 1975; Fritz, 1976].

The most important results from Ootacamund are based on the modulation phase
measurements, ¢141; the measurement and interpretation of ¢ﬁ41 is insensitive to the
geomagnetic field and therefore can be made at an equatorial station with high ac-
curacy. Ny can be expressed as

* 14
Ny =j(: Nods = -4.82 x 107", (1)

where the integral is of the electron density Ng from the ground station to the
satellite. The constant multiplying factor is specific to the ATS-6 Phase II data.




Faraday Rotation, ﬂ140, was measured concurrently with modulation phase, but it
is not included in this report because its accurate measurement requires several
corrections discussed by Davies et al. [1979]. Figure 1 illustrates the ray path
geometry and Table 1 gives some pertinent information. With this geometry D149 TS
very sensitive to certain effects such as satellite orbital inclination, pitch and
yaw maneuvers, errors in the calibration of equipment, and inaccuracies in the geo-
magnetic field models used [Donnelly et al., 1979].
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Fig. 1. ATS-6-to-0Ootacamund Ray Path

2. DESCRIPTION OF DATA PROCESSING

The data are presented here in two groups, depending on the recording device
used. The digital data were recorded from October 1975 to January 1976 (the record-
ing device is briefly described in the next section); these data are presented as
2-min subsamples. The paper chart data were recorded from October 1975 to July 1976
and are presented as LS-min subsamples.

The digital data have high time resolution, high accuracy and have corrections

for the effects of satellite maneuvers., Because of the labor required, the chart
data are not corrected for satellite maneuvers, For many days between October and
January observations exist concurrently in both chart and digital form. Comparisons

between concurrent chart and digital data show good agreement. Only the digital data
are presented for those days of concurrent records.

Data are not available during the equinox period of March 1976 because of power
lTimitations resulting from the eclipse of ATS-6. On a number of days either the
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Table 1. Data on the ATS-6-to-Ootacamund path

Satellite Location
Geographic: NO.O E35.0
Distance from Earth's center: 42,167 km

Receiver Location

Geographic: N11.38 E76.66
Distance from Earth's center: 6380 km
Length of Ray Path 37,746 km
Azimuth of ATS-6 at Ootacamund 257.5°
Elevation of ATS-6 at Ootacamund 40.5"
Daily Latitude Excursion of ATS-6 0.7°

transmitter or the receiving equipment failed to operate, or computer processing
difficulties arose. Nevertheless, the two groups provide data for at least 20 days
out of every month (except March). Also, off-times of the transmitter and short
periods of satellite maneuvers interrupted observations during an individual day.
For example, in the first figure of the daily plots of Ny on page 23 , the 2 October
data show off-times from 0330 to 0630 UT, 0745 to 0800 UT, 1100 to 1600 UT and from
2000 to 2200 UT. At no point in the data processing was interpolation used to bridge
these gaps. A dash {-) in the data lists that follow indicates the occurrence of
such gaps.

2.1 Digital Data

The receiving equipment was installed at Ootacamund in September 1975. Due to
shipping damage, the computer that served as a real-time digital recorder in Boulder
during Phase I did not record data at Ootacamund. Instead, a digital recorder orig-
inally intended for the occasional recording of scintillation data was provided by
Dr. E. Fremouw, formerly of SRI International. This substitute recorder provided
data every 0.1 s and was returned to SRI at the end of January 1976.

Tapes of these high-density data were then processed in Boulder on a large batch
computer and a versatile BASIC minicomputer with graphic, storage, data communica-

tion, and user-interrupt features. Cycle ambiguities were resolved, sporadic noise
was removed, and corrections were made for equipment calibrations and satellite mo-
tions. The final data are sampled every 2 min and they provide excellent time

resolution. These 2-min data are archived and available from World Data Center A for
Solar-Terrestrial Physics, Environmental Data and Information Service, NOAA, Boulder,
Colorado 80303.

Cycle ambiguities in ¢141 were removed by inspection--a technique that used the
graphics/user-interaction capability of our BASIC minicomputer and the relation

_ M o] (o]
$igp = Pray T 228 * 360+ p, (2)
where p is the satellite pitch angle and n denotes some integer. The satellite pitch

angle is a correction specific to the Ootacamund data.
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Important to the determination of the absolute value of ¢141 was the orientation
of the transmitting antenna on board ATS-6. A comparison between calculated values
of ¢141 and both ¢40.1 and ¢41 (less sensitive channels to satellite maneuvers) indi-
cated that the 141-MHz modulation phase responded significantly to satellite
maneuvers. Upon examination of NASA satellite telemetry data we found that satellite
maneuvers were usually sudden changes, followed by long periods of fixed pointing
[Donnelly et al.;y 19797].

Tests for ATS-6 roll, pitch and yaw indicated ¢141 was predominantly sensitive
to pitch (see Figure 2). According to Davies et al. [1979], this sensitivity result-
ed from the electrical phase of the transmission varying with pitch angle. During
significant sudden pitch changes, data were deleted, and the appropriate correction
was added to ¢141 during periods of fixed pointing.
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Fig. 2. Definition of the ATS-6 reference orientation for roll, pitch and yaw.

2.2 Chart Data

The charts provide the exclusive source of data between February and July
1976. March 1is not dincluded because of extensive off-times of the beacon. From
4 May to 22 July there are no data available from 1300 to 1600 UT because another
experiment had priority.

The chart data use relation (2) with p=0. The effect of not correcting for
pitch in the chart data is discussed (with other errors) in the following section.
Also, there exists some residual sporadic noise that has not been removed. Except at
night, when Ny is at a minimum, there errors are of minor importance.
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2.3 Discussion of Errors

The absolute accuracy (e.g., the accuracy of a measurement with respect to zero)
of the calibration value 228° is difficult to determine. The estimated calibration
accuracy is £10°. Intercomparison of ¢141 to ¢41 indicates an overall accuracy of
+4° [Davies et al., 1979]. At night ¢g1 is less sensitive than ¢ygy to factors af-
fecting calibration values. The estimated absolute error applies to both the chart
and digital data.

The relative error {e.g., the accuracy between any two measurements) of the
digital data is not the same as the chart data relative error. Intercomparisons of
¢41 and ¢141 digital data indicated a mean relative error in the digital data of
14. At night the worst-case relative error approximated 3%; a small number of days
showed a 6% worst-case error,

Chart data were compared with digital data during 3 months of overlapping rec-
ords. With respect to simultaneous digital measurements {(from Oct 1975 to Jan 1976)
of Ny, the chart data had a 2% mean relative error. At night the worst-case relative
error approximated 8%; a small number of days showed a 14% worst-case error. These
errors should be added to the digital relative error to obtain the best approximation
of chart data relative error.

Since the chart data have not been corrected for ATS-6 pointing maneuvers, a
number of days show sudden changes in Ny concurrently with ATS-6 pointing changes.
This is particularly true during summer nights when Ny is relatively low. During
winter nights pointing effects generally are within the relative error.

The pitch corrections suggested by Donnelly et al. [1979] are sometimes insuffi-
cient to compensate for sudden Ny changes in the chart data. There is some evidence,
albeit inconclusive due to insufficient data, that roll {(or some combination of pitch
and roll) maneuvers are responsible for significant relative Ny changes at night in
the chart data. For example, see 23 May or 24 May 1976 on page 43 , where Ny abrupt-
1y changes at 2100 and 2300 UT. Pitch corrections would amount at most, in this
specific case, to a 3% change in Nt. Yet it is apparent tha Ny changes by roughly
30%. This effect has not been observed in the digital data.

3. SUMMARY OF SOLAR AND GEOMAGNETIC ACTIVITY

For N+ comparisons, the daily solar flux at 2800 MHz (Table 2) and the provi-
sional hourly equatorial Dst values (Figures 3 & 4) are reproduced from the prompt
section of Solar-Geophysical Data [1975-1976]. The Dst index (in UT) represents
magnetic field variations at the magnetic Equator on the Earth's surface.

An important feature of the Phase Il data is that these measurements were taken
when solar activity was, for the most part, at a minimum. For Ny comparisons,
effects of solar activity should be considered. As an example, compare 28 March with
1 April 1976 in Table 2 and in the daily Ny plots .on page 38 . On 28 March the solar
radio flux was relatively high because a prominent active region on the visible solar
disk had flared at an X1 level at 1900 UT [SGD, 1976]. Three _days later, on 1 April,
a very Tar?e enhancement in Nt occurred (e.g., Ny = 6.6 x 1017 m‘z; the April mean Ny
~ 4.5 x 1017 m'2) about the same time that the Dst index decreased about 200 nT.

Figure 5 clearly indicates a semiannual variation in Np. Two arbitrary times
were chosen, 0500 and 1700 LT, that approximate the times of diurnal minimum and
maximum. During these times Ny was subsampled and plotted against the date. Unfor-
tunately, data during September 1975 and March 1976 were not available to provide
measurements around the equinoxes. Nevertheless, Figure 5 indicates Np is generally
greater near the autumnal equinox than near the vernal equinox.

Similarly, the effects of a solstice are apparent in Ny during January and July,
Ny generally being greater during the winter solstice than during the summer sol-
stice. Also note that Ny is greater during the equinox months than during the
solstice months, It is not clear whether all these relationships agree with the
semiannual variations of the solar zenith angle for a receiver located 11° north of
the Equator.




Table 2. Daily 2800-MHz Solar Flux in Units of 10-22 Wm~2 Hz-! Measured Near 1700 UT
and Adjusted to 1 AU. Table adapted from Solar-Geophysical Data [1976a].
i975 1876
DAY SEP ocY HOV aic JAN FES HAR APR HAY JUN Jub AUG
1 87.0 To.4 Tuet 72.1 7241 b8.0 6747 79.6 77.0 68+ 89.3 75.9
2 87.9 7841 Tlan T4.d 71.2 6.0 b8.% 7648 Tia2 B7.9 69,4 7748
3 87,8 78,4 73.0 The3 713 684 6744 7641 7149 LL.TRY 63.5 32.3
4 S$2.8 7643 75,4 4.4 71.8 6844 B7.0 4.7 71.5 684 B8.b 32,3
5 Sued 76.1 78.9 774 71.3 67.6 5746 7340 71.1 68.7 69.5 84.2
b Guel 73.1 duU. i 75.8 71.7 6841 67.5 71.3 89.9 83,3 69.6 84.3
7 Stel 74,3 B8Y.5 73.7 7i.6 633 B7.9 70.3 70.3 63,0 8945 83.7
8 84,5 Thad 8d.9 76.3 76.3 6844 &7.9 71.9 73.2 70.7 89,7 82.3
9 84,3 7544 78,8 73.3 65944 6843 6842 Thal 708 TCel £9.7 82.8
16 82.5 Tuad 758.3 735.3 7043 6845 E8.4 75.3 TLe7 71.0 TGal 82.8
11 dl.1 73.3 T4.0 7943 72.1 LY P 63.8 77.1 72.5 714 7.2 Gdete
12 78,2 7.8 79,3 T3e4 7643 67.3 B6.9 7841 72.8 74.7 69.8 8.0
23 7342 7%.u 75.2 728 80.0 B9.7 70.9 79.6 73.6 72435 £9.8 7847
) in 7wl 80.0 82.7 71.8 B2.5% 69,9 7041 79,5 7.2 73.7 TGa7 734
t i5 74.1 8.3 83.7 71.8 B4 b3.0 69.1 79,2 76.9 Thed Tiat 72,3
16 Tu,3 785 87.¢ 72.5 78.3% 69.7 7245 Bl.6 79.2 77.¢ £9.8 72.%
17 T4l 78.9 88.9 T3 76.0 59,9 Tuat® 80.5 7645 77.1 £9.44 77.8
18 7642 79,2 30.8% 8943 76.7 701 79.0 80.5 75.6% 7749 70.6 78.2
19 7be2 78.0 33.0% 831 75.2 7041 81.6" 79.8 73.8 76,9 70.2 7641
20 76.5 77.1 0.3 53,7 Ta.b 7040 85.0 80.0 73.0 7649 69.6 7445
21 76.7 15.7 8646 8949 72.1 6848 9i.2 78.0 Thel 77.7 7041 73.2
22 75.3 T4.2 81.5 £8.3 70.9 68.9 83.0 76.2% 72.5 78.9 76.1 72,3
23 761 Tuad T7.2 Hd45 7¢.2 6942 8649 75,7 71.9 7645 b8.7 70.8
24 7e.0 r2.r. 74,7 Tis4 64,5 69.6 82.2% The8 70.8 752 690 78.9
25 76.7 72.1 7347 71.5 68.2 -1 8541 75.7 69.8 749 68.8 70406
26 76,7 71,9 71.4 71.8 B8.2 68.5 Bh.1* 75.7 63,5 Thed 6845 70.4
27 75.7 72.1 74.7 72.5 67.2 B8.5 85.5 Theb 6946 72.8 b9.4 71,5
23 76,1 71.7 Tien 7ie3 6741 8749 B7.1% 73et 630 71.8 113 7248
29 759 70.8 76.9 72.3 Y ATY 6744 8420 79.6 68,0 71.3 534 73.3
30 75.8 70.2 70.46 71.9 68.9 824t 79.5* 6841 70.3 70.7 73.4
31 53.9 72,1 63.1 8247 88,7 72.3 73.3
HEAN 804 75.3 | 73.1 72,3 7204 68.8 7548 76.7 7242 7249 £9.8 7.6
* cdjusted for burst
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The nine figures in section 7 with their accompanying tables are plots of the
mean hourly Ny values averaged over the month. The means of October 1975 through
January 1976 were calculated exclusively from the digital data. These figures have
roughly the same scale as the daily plots in sections 9 and 10. Thus, by superimpos-
ing tracing-paper duplicates of the monthly average profiles onto the daily plots,
one can easily make day-to-day comparisons. Dashed lines in the monthly plots en-
close a standard deviation above and below the mean.

Tables 3-6 in section 8 provide the hourly subsamples for each day plotted in

sections 9 and 10. Table 3 is exclusively digital data; Tabies 4, 5 and 6 exclusive-
ly chart data.

4. SUMMARY OF Ny DATA

Sections 9 and 10 contain diurnal plots: solid-line curves denote graphs gener-
ated from the digital data; dotted-line curves denote graphs composed from chart
recorded data. Three special features in the diurnal plots deserve note.

{a) A local maximum can occur 4 h before the main diurnal maximum. See 19 October
on page 24 , where a local maximum appears before the daily peak at 1500 LT.

(b) Two 1local maxima each having roughly the same Ny value can emerge. See
10 January on page 30 at 1200 and 1600 LT. This splitting of the peak Ny seems
to occur more frequently near a solstice than near an equinox.

(c) One or more local maxima can develop during the evening hours. See, for

example, the 31 October profile and 1its three distinct nighttime peaks
illustrated on page 25
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7. PLOTS AND TABLES OF MONTHLY MEANS

75° E Local Time
8 12 16 20 24 4
T T l H H [ T ] T l T T H ! T T L [ 1] ¥ T I
ATS 6 1975 Ootacamund
N October
€
Hourly means, ~
digital data. Q
UT N ur N, <
@
00 0.62 12 5.07 s
0L 0.92 13 4.37 ©
02 1.78 14 3.29 8
03  2.59 15  2.75 °
04  3.45 16 2.53 =
05 4.28 17 2.33 =
06  4.59 18 1.91 I
07  4.80 19 1.77 %
08  5.19 20 1.6l -
09 5.58 21 1.46 ]
10 5.58 22 1.09 @
11 5.41 23 0.76 2
.
Universal Time
75° E Local Time
8 12 16 20 24 4
llll“!lllll!l[lll[llll
ATS 6 i975 Ootacamund
o November
E 6 =
Hourly means, ":O
digital data. -
UT N LS §
|
00 0.52 12 4.36 3
01 0.80 13 3.71 e
02 1.69 14 3.05 e
03 2.54 15 2.80 H
04  3.37 16  2.48 ]
05 3.84 17 1.89 £
06  4.09 18 1.51 K
07 4.38 19 1.37 L
08  4.54 20 1.16 <
09 4.74 21 1.08 >
10 4.69 22 0.85 5
11 4.68 23 0,67 ° .
Sou,
PR U N T S W N U A W O N N U TR S N AR O

12

Universal Time

10




t'\l
£

Hourly means, ~
digital data. ©
UT N UT N E,
00 0.53 12 3.80 €
01 0.67 13 3.16 o
02  1.44 14 2.51 s
03 2.01 15 2.22 5
04 2.76 16 1.98 &
05 3.21 17 1.74 =
06  3.52 18 1.39 5
07  3.65 19 1.23 o
08  3.90 20 1.03 =
09  3.95 21 0.94 S
10 3.9 22 0.79 @
11 3.95 23 0.61 2
K]

o

£

Hourly means, ~
digital data. e
ur N, Ur N %
00 0.40 12 3.17 H
01  0.45 13 2.80 o
02 1.09 14 2.23 <
03 1.80 15 1.89 s
04  2.55 16 1.62 ]
05 2.85 17 1.23 u
06 3.05 18 1.09 S
07  3.33 19 0.9 a
08  3.48 20  0.89 L
09  3.47 21 0.77 5
10 3.45 22 0.63 n
11 3.29 23 0.50 =
R

Local Time

24 4

T T 1 I 1 T T I

QOotacamund
December

Universal Time

75° E  Local Time

24 4

T i [ 1 1 T l

QOotacamund
January

Universal Time




75° E Local Time

8 12 16 20 24 4
T 7 f T 1T 1 [ T 7 I 17T I T 1 T ] 1 T I
ATS 6 1976 Ootacamund
; February
Hourly means,
chart data.
uT NT uT NT 5+ —

00 0.41 12 3.56
01  0.39 13 3.24
02 1.08 14 2.63
03 1.80 15 2.08
04  2.48 16 1.78
05 3.05 17 1.69
06  3.26 18 1.52
07  3.42 19 1.41
08 3.66 20 1.26
09 3.72 21 1.09
10 3.71 22 0.81
11 3.66 23 0.58

°
e—ox
41 LR ° —

Total Slant-Path Electron Content 10'7 m 2

Universal Time

75° E Local Time

8 12 16 20 24 4
il[({?]l[l]l![l1lllllf}
ATS 6 1976 Qotacamund
o~ April
Hourly means, ‘e 6
chart data. %3 .
= N o—q
Ur N UT Ny = sk / o \\. |
Q
00 0.47 12 4.52 ‘g
01 0.73 13 3.93 O
02 1.55 14 3.05 g 4
03  2.45 15  2.43 5
04 3.20 16 1.85 R
05 3.72 17 1.53 w3
06 4.03 18 1.24 £
07 4.40 19 0.92 4
08 4,67 20 0.74 g ?
09  4.73 21 0.64 7
10 4.84 22 0.64 —
11 4.79 23 0.51 B |
o

|
4 8 12 16 20
Universa! Time

12




75° E Local Time

8 12 16 20 24 4
T T I T T T I LR ] I T 177 I TTT I LR I
ATS 6 1976 Ootacamund
May
6 .
Hourly means,
chart data.
UT NT uT NT 5} ]

00 0.34 12 3.74
01  0.84 i J—
02 1.56 14 ———-
03 2.25 15 ——-
04 2.89 16 1.18
05 3.34 17  0.88
06 3.61 18 0.73
07 3.79 19 0.59
08 3.99 20 0.48
09 4.07 21 0.42
10 4.08 22 0.36
11 3.98 23  0.34

data

Total Slant-Path Electron Content 10" m 2

Universal Time

75° £ Local Time

8 12 I8 20 24 4
IIIIIVIIIIIIIIIIIIITII
ATS 6 1976 Ootacamund
o Al June _
Hourly means, E
chart data. P:O
L ur N, = - _
00 0.35 12 3.10 €
01 0.83 ) — o
02 1.48 | P—— 5
03 2.02 15 ———- §
04 2.56 16 1.07 o
05 2.90 17 0.83
06 3.11 18 0.74 §
07 3.20 19  0.63 ;
08 3.28 20 0.49 3
09 3.36 21 0.43 3
10 3.38 22 0.33 5
11 3.25 23 0.34 B

Universal Time

13




75° E Local Time

8 12 16 20 24 4
LI LB e B Ty T T T TT T T 7]
ATS 6 1976 Qotacamund
July
6 .
Hourly means,
chart data.
uT NT UT NT 51 -
00 0.25 12 2.64
01 0.61 13 e 4l .

0z 1.20 14 e
03 1.70 15 —=—
04 2.25 16 0.88
05  2.47 17 0
06 2.79 18 0
07  2.87 19 0
08  2.92 20 0.39
09 2.90 21 0O
10 2.96 22 0
11 2.83 23 0

Total Slant-Path Electron Content 107 m 2

Llllililllllll

4 § 12
Universal Time

14







8. TABLES OF HOURLY SUBSAMPLES

Table 3. Hourly Np Subsamples Digitally Recorded
2 Oct 1975 - 28 Jan 1976

P . . o Tat -2
86 to Ootacamund Total Slant Fath Electron Content 1Ol7m ~=- Part I.

AT

UNIVERSAL TIME

0 1o 2 y 5 6 7 8 g 10 11
Oct. 2 0.8738 1.1154 1,9781 2.8345 wovcon  cocmnn oo Y6HED  meeeen 5.3840 5.3136 5.254%
1975 b 0.6867  0.8979 1.7823 2.7125 ecmeme  cmmeon 5.2963 5.6579 6.2202 6.2708 5.6555

S 0.7870 1.0127 2.0215 2.9363 -—remece  —;eeon 4.5869 4.9717 5.4072 5.6059 5.8397
7 0.8714 0.9644 71.8580 3.0081 —mmcee —meoo. 5.0961 4.9915 5,2967 5.4771 5.6690
8 0.4128 0.8116 1.5894 2.59G7 aeeene  oeoo.. 5.2866 5.5258 6.0837 5.9878 5.8687
100 0.2069 0.63115 1.8756 2.3518 wmmeoc  ceveo el 4.9332 5.4390 5.6907 emuven  mcoma-
15 0.6398  0.9249  1.9289 2,6908 o weceoe  mmmeno . H.T7T11 5.3064  5.5200 7192 5.8040
16 G.58hG 0.B506 1.6140 201738 32,0279 4.0791 H.6592 4.o425 6. 1564 5.8485 5.7168 S.5986
1T 0.5782 0 0.9673 1.9911 2.9662 H.TH66 L.5917 4.8062 4.9380 &.4006 . 226n £ 0905 —=mon-
TEO0.5483 €.9167 1.8566 2.5606 7.5366 4.4080 4.8883 5.1285 5.5503 . 5746 6 pape & 8377
1e 0.6539 0.9963 1.8802 2.7516 3.7676 4.5310 4.6621 4.5720 4.8705 5.1796 5 5379 5.0619
200 0.725%  1.1077  2.0988 avoaa- TBUD  HLTETT  memmem memn el 5.6589 5.7071 5.8056
22 0.4504  0.760%  1.3990 aeowo. 2.2810  B.2923 4.3193 4.6221 4.9896 oomoee 5.2061 u.6477
23 0.4861  0.8550 1.6670 2.2007 3.4064 4.0700 3188 4.7784 5.1719 5.5403 5.4448 5.3209
24 0.696F 0.9350 3.7282 2.20645 2.1918 4,148 U.R1%1 4.6626 h.886L 5 .287) - 3797 5.160%
25 0.7566  1.0247 1.8638 aoeen- 2.54500 4.16683 —oeue- H.1973  B.4268 5.0455 5.1603 5.2042
26 0.MELI  0.814D 1.5687 1102 2.9387 3.86U5  oenaen- U.6245 5.0590 5.3782 55,1487 comeeo
3 0.7587  1.0382  1.6863 cmeeon 203191 H.,2021  eeeeew L.9862 5.6738 5.4795 5.9145 oweo-
fov. 10,5620 0.7585 1.7321 2.5080 3.3683 1.1365 4.4326 L.7952 5.0981 5.2722 o 293U oo
5 0.2831 0.5¢49  1.2504 2.2366 3.2195 3.5988 ~---o. 22 N 4.1201
6 0.1837 0.5194 1.2514 2.1425 13,2974 B.2566 m-emme mmmeon ameeeo 48608 ~mmnn-
70,2966 a-mean 1.4693 311 38927 meceen alil eillll ibee e Lol 4.9317
6 0.4176 0.7383 —-ween ool Ioll_. 4.2566 4.5797 4.642G 4,88M9 U.994G —eonoo-
10,4109 0.7798 1.6675 2.3557 3.2902 H.6771 4.84UE  5.0253 55,1246 e-loul  meno.
12 0.5256 0.7528 1.7211 7048 8221 4.3752 4.6829 4.6781 44,6096 4.7007 5.0u55
13 0.8154  1.0836 eeoween 2.6860 3.6620 U4.1626 c-w--- 5.2109 5,4004 55,3628 5.2080 5.0455
T 0.4562 0.7701 1.8421 2.9093 2.6046 3.9947 —meoo- L7195 4.B888 4.7350 wcmmomn  ceeoon
15 0.5763 0.9124 2.0157 —mewuc 3.6176 3.9084 —eoeoo L.3217 4.3254  4.6887 U.6482 —ceeen
21 0.7238  1.0030 1.7977 2.5736 —meo-- hob7he  W.5392 U4.9346 5.2963 5.4327 5.3078 4.8762
22 0.5536 0.8232 1.6G98 —wi--- 3.1889 3.7073 2291 14,5020 U4.8247 H.B86%0 4.9529 .oow--
23 0.3896  0.7171 2.7464 3.2729 3.8236 4.1298 cem-o- 4.9365 4.9852 L.7H41 4. THES  ewnmenn
24 0.4485 0.7007 1.6155 —mweo- 3.2602 3.6196 4.0671 4.4070 4.4871 L4.6438 H.5609 eo-own
25 0.7272 0.7515 1.6082 2.2182 2.6653 3.0993 3.6741 4.0545 K.2913 4.41h3 42957 & 3323
26 0.5097 0.7629 1.6603 2.4275 3.3023 3.5381 3.7218 3.9325 N.ZAThH oooeo. 4,2248 4.4061
27 0.5921 0.8289 w—-moas  oeooen 3.4286 3.5868 3.8158 3.8293 3.7811 U.0049 4.167H wweem-
28 0.6110 0.8574 1,8633 —vunn- 3.1730 3.3881 3.5795 3.6712 3.8385 U4.1023 4.0642 ~vceee-
29 0.7918 1.0918 cmeeen 2.6643  3.1861  3.4H21  3.6962 3,6721 3.6061 eemmen  moeooo oo
30 0.6703 0.8719 1.7118  ceecas 3.1875  3.9890 3.9769 3.9104 3.8496 4.2050 4.2612 —ceen-
Pec. 1 0.4379 0.6201 1.5494 2.6103 3.3823 4.2296 h.4225 L.3458 4.7147 §.9520 5 2239 4 7287
2 0.3646 0.6394 1.5412 —eooos 3.2179 3.4778 2.9378 4.0189 L4.0946 4,0671 §.0372 —veoo-
2 0.4697 0.7552 1.6328 —meen- 2.94883  3.6162 4.2658 4.1736 4.06427 4.3096 4, US1H  moooo.
10 0.4908  0.639%  1.2397  1.9892 2.606% 2.7602 3.06G64 2.3987 eomen oo 4,0521 —-onm-
15 0.6457 0.8280 1.5721 ~eeec- 2.8962 2.67114 aeooon 2.8588 3.9504 4.194%F 4.1351 4,260
16 0.6095 0.7807 1.6820 =wwconoe cmeown 34161 —omeoo 3.6958 3.7329 3.6702 3.5009 weomn.
18 0.5507 0.6848 1.6063 -——ew-- 2.6976 3.2202 3.8915 o--lL. 2.5024  3.5164 3.5150 3.3972
19 0.5444  0.6428 17,3044 conwo- 2.9126 3.0915 3.0901 3.1267 3.3109 35.5747 2.5096
20 0.6920 0.7320 1.4582 1.9800 2.4410 2.6175 —oeoow 3.2733  mmmme- 3.5931 3.3707
21 0.5411 0.5931 1.2557 —wre-- 2.9015 3.2249 3.5525 —cwe__ 4.0271 4.1032 3.9682
25 0.558W 0.6727 1.1202 1.6236 2.33M9 2.7149 2.8929 3.2163 3.5072 2.1934 3.1181
26 0.6K47T 0.7962 1.3044 1.6044 2.1382 2.5519 3.0877 3.4334 4.1307 4.0002 4. 0Ho1
29 0.4080 0.5001 1.3951 2,71454 2.7443 3.4387 —ceewun 3.9065 3.9904 U.2426 4,2836 cweeen
30 0.4369 0.5083 1,349 2.1044 2 6783 2.8760 3.0067 3.2261 3.7826 3.8756 3.9234 3.9547
Jan. 2 0.4475 0.5406 1.3729 wewce- 2.8591 2.9202 3.2319 3.5101 3.6683 3.7652 3.6143 3.5714
1976 4 0.4186 0.4147 1.0831 2.1097 3.0988 3.1292 ocemnuw 3.5111  3.8438 4.0290 3.8332 -enmmn
5 0.3472 0.4109 1.1491 2.0586 2.8851 3,0462 3.4286 3.6799 3.9938 4.2185 K. 2805 oomoo.
6 0.3236 0.4046 1.1279 2.1445 cweewen 3.1706  3.3635 3.4686 3.4778 3.3544 33,2381 2.3158
70.2607 0.2535 1.0590 1.7741 2.3282 2.5003 3.1311 23,6475 3.8689 3.6657 3. 56148 3.k026
8 0.3945 0.4147 1.0918 1.8050 2,7125 2.7000 —o-cee ocmemen  omenon 3.1716 35,4286 3,492
9 0.5290 0.5256 1.0064 1.5205 2,1348 wwwmewn 3.1330  3.6509 %,3442  3,3703 3.5767 3.3201
100 0.3713 0.MA75 0,947 1.4954  2.0340 2.3677 2.9980 3.2685 %.0129 3.108%F 3.0554 3.1267
17 0.3703 0.3974 11,1086 =mmenw 2.6050  2.9292  2.9932 mmmmen  cmmcmn oeemcee omemmen eeeeen
25 0.42B2 0.4817 1.00k0  1.5045 2.417% 2.7467 2.7733 2.8041 2.0054 2.9932 z.8292 2 8138
26 0.8MZ6 0.4523 0.9939 1.4226 1.9598 2.5876 2.8905 2.8268 ..._.. ... ..o <7190
27 0.426F 0.4h22 1.0276 1.8749 2.7709 2.9662 2.6455 2.0158 3.2791 3.2767 2.3339 3.5154
28 0.4755 0.5189 1.1786 2.0765 2.8143 3.0886 2.9816 2.2372 2.4117 2222 2.1195  3.0240 e
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Rov.

Jan.

1976

ooEN

OG- o

25
26
27
28

Table 3. (Continued)
ATS6 to Ootacamund Total Slant Path Electron Content 1017m_2 ~- Part IT.
UNIVERSAL TIME
12 13 14 15 16 17 18 19 20 21 22 23
------------------------------ 2.2558 2.2775 2.2052 1.9901 =~----- ~----- 0.7H4U6
------------------------ 2.9155 2.6763 2.1117 1.6699 1.6101 ~-w--m  ~-----  0.92892
5.U083  mmmmon memmee eeeeee 2.4005 2.5770 2.0673 1.5065 1.2268 ~=-won —oeo-- 0.4292
5.2331 meemmm=  mmmmme mmmemo meeeeo e 0.9273 0.7421 ~-;eme  cccmmen memeee G.14803
5.6883 —---nn mmmmme e 2.8215 2.0027 1.3261 =-==== —co--c  sememm=  meee— meee—o
------------------------ 2.8249 2.59U8 ccmmes  mmmmee mmmmas mmemes meeees e
5.6343 mmeee-n mmmeee —oemee 2.7106 2.3952 2.0032 1.8074% 1.5817 www=w- 1.0517 0.8000
5.4438 4.7542 3.6181 3.2825 2.8065 2.7275 1.9800 1.4785 1.1896 1.0811 0.8786 0.6809
4.9515 4.7133 3.7483 3.1523 3.1234 cemeen mmmoon memeom meeees e 0.9456 0.694k
4.4963 4.2445 3.6575 2.7492 2.4873 2.4873 2.6783 2.3113 2.0601 1.7582 1.1954 0.8656
4.5527 wmmm== ~mme-- 2.4593  1.9762 ~w--~-- 2.3552  1.7891 1.3362 1.1597 0.9514 0.7894
5.4515 ~c---- 3.2299 2.4357 2.0562 2. 4344 —oe-oo 1.9366 1.6810 eww--- 1.0469 0.6661
4.6467 3.9787 2.5032 e-w--- 1.6916 1.8927 1.7813 1.5489 1.2504 1.0773 0.9534 0.6843
4.8222 emrmesm mmmomm ememoe 2.1893 2.1613 6290 1.4370 1.2258 1.1612 1.0307 0.9186
5.1960 4.1558 3.0607 2.5977 2.2838 2.1917 7972 2.0032 2.1608 2.1483 1.5812 1.0927
4.8664 U,1433 3.0997 2.5384 2.6595 2.2693 2.0779 2.1633 ~w=w-- 1.6994  w--oem 0.7701
4.8560 4.1042 3.2131 2.7197 2.5833 2.0625 1.7500 1.6386 1.2504 1.0860 ~----- 0.8974
4.8333 L4.90%2 3.4759 2.8524 2.8818 2.2930 1.8903 2.2660 2.4073 1.9491 1.3353 ------
4.6906 4.0723 3.2516 ~eee-- 2.6566 2.0904 1.5745 1.3010 1.06%1 0.9341 0.7127 0.5377
3.7903 3.5275 3.2974 2.5553 2.2091 1.7625 1.8556 1.7809 w---ne  e----- 0.7291 0.3540
4.3820 3.7310 2.9285 2.6344 2.6190 ~mmees  memmee mmm--e mmomoo —emoee 0.5372 0.3458
4.7277 4.0107 2.9637 2.5621 2.2877 2.0803 1.7698 1.5219 ---w-- 1.4327 0.9784 0.6823
4,3805 3.8366 3.2164 2.7506 2.5312 2.0065 1.7375 1.6U458 --www- 1.1106 0.7547 0.5251%
L4422 3.7093 2.9425 3.3442 2.9729 w--mem  memsoo emmoom memeem e 1.1819 0.831%
y.7538 3.9875 3.0033 2.9715 3.0052 1.8691 1.4206 1.4881 1.3628 3.1945 0.9886 0.8945
§.5541 2.7237 3.0708 2.7405 2.7169 ~---r- —e-mm-  eme--e 1.1679 1.0840 ~----- 0.6780
4. 4249 - 2.9695 mew--- 2.3692 2.24%4 2.0586 1.7799 1.4322 1.2384 0.8285 0.6380
4,2494 2.4079 2.8586 2.8798 2.8258 2.1753 —e--m-- w----- 1.1829 —mcoem wmmme- 0.7431
4.6158 4£.3000 3.6196 3.1046 2.9329 2.0562 1.4322 1.2615 1.1347 0.9702 0.7214 0.6336
4, 8656 4.2465 3.8809 ------ 1.8210 1.64%9 1.2702 1.1549 1.0122 e----- 0.5714% 0.5174
4.2055 3.6823 3.5487 3.5376 2.2124 1.493% 1.1120 0.9268 0.8309 0.6823 ------ 0.5676
4.0570 3.6721 3.1128 2.9531 2.6517 2.0620 1.7268 1.68%2 1.5118 1.5296 1.2060 0.9866
4.2578 3.8373 2.8606 —-—-== —ememm=  mmmmme  memee—= mme—me mm—m—= m—mwes moooms Smeee
44403 3.4624 2.9845 2.5206 1.8300 1.3960 1.2605 1.2875 2311 1.1795 1.0474 0.763%4
48316 2.3968 2.3933 smmmmn  mmmmon mmemmm e 1.2099 16845 0.9953 0.883% 0.6703
3.7001 3.1697 2.8499 2.5056 2.2785 1.6950 1.3801 1.1988 0.9992 0.9731 0.8974 0.7826
------------------------------------ 1.3141  1.4317 1.4095 1.1284 1.0035 0.9543
3.7932 3.3167 2.2144 2.0948 2.2414 1.9188 1.2171 0.8839 0.7865 0.7103 0.5843 0.5695
55,1505 ~mwm--- 2.8186 2.8943 2.5215 1.8614 1.4177 1.5774 1.5219 1.3049 0.9567 0.5628
4,2180 3.1711 2.8960 2.5278 mw-wm= smemmc-  mo-m-e seemme oomoes —emems soooes 0.4904
4.1727 3.1894 2.4574F 2.0702 1.6429 —c-c-ern eem-mn eo--oo 0.7764 0.7947 0.7339 0.5276
3.6263 3.1648 2.4347 =2.2491 2.1150 1.5605 1.1014 0.9572 0.7831 0.7311 0.6862 © 6317
4,0521 eemm-- 2.6450 2.0658 2.0866 1.8B879 mem-o-  mmmoom mooecee mmemoo mo-ome —ooeee
3.5390 3.0697 2.0707 1.8826 1.9188 1.8522 1.6304 1.4269 1.1896 0.9413 0.6322 0 6259
................................................ 1.0%22 1.0223 0.8738
3.4696 2.9213 2.2071 1.8257 1.8344 1.6680 —--een  mees-- om-me- em--eo 0.9683 ~~----
3.7271 3.4947 2.5823 ------ 2.2105 ~-m=== mmeeeeo  mmemms mmeems mmememe moeeos —eme
3.2897 2.9430 2.3899 2.0634 1.9954 ~----- 1.0927 0.8796 0.8781 0.8299 0.7296
------ 3.3100 2.5862 2.0244 1.4674 1.3391 1.6381 1.0373 0.8285 0.5232 0.4514
2,7151 3.3134 2.7757 2.4396 ~----- 2.0017 1.4529 1.0286 0.9953 0.7465 0.5719
2.8187 3.0293 2.6161 2.3706 w==--=- w==-ce  see-eo m----- m—e-es Sosos-e sesmooe moooos
3.3360 3.0708 2.4820 =2.%121 1.6502 1.2229 1.0025 0.7677 0.7050 -=--w-= 0.5271
3.0766 2.8326 2.3571 1.8498 1.3194 1.0117 0.8236 0.6134% 0.5367 0.4586 0.3998
3.7691 3.3669 2.7492 —wm--- 1.8734  t.5721% 1.2112 0.94518 0.6944 0.4909 0.3858
3.0014 2.6614 2.3200 1.8108 ----s- —-we-s co---s mmeeme m--mee 0.7122 0.5872 0.5092
3.1986 ~-~--- 1.9559 1.7982 1.4949 1.2080 1.1665 1.2248 1.0826 0.8569 0.6785 0.5218
3.0197 2.5119 2.0268 1.6087 1.2615 0.942% 0.9080 0.8916 0.8521 0.7494 0.6491 0.5898
3.0665 2.7656 2.3547 2.0692 1.3729 0.9673 0.7590 0.6582 0.5864 0.5030 O0.4461 0.4157
5.2878 2.6281 2.3827 2.0224 1.2586 0.6669 0.6418 0.4239 =---m-e —-e--- 0.6UB1 0.4364
------------------------ 2.0808 1.4279 1.1159 0.8960 0.7291 0.6790 =—~=w-= -~=----
2.8384 2.3624 1.7606 1.9332 1.5388 1.1299 1.0450 0.9090 0.8815 0.9432 0.7981 0.5271
3.0751 3.0414 2.0355 1.46H45 1.4144 1.3965 1.1409 0.9471 0.8781 0.8309 0.6510 0.5087
3.4190 2.8369 2.1580 1.9834F 2.2563 1.7452 1.5074 1.30310 0.9939 0.8796 0.6385 0.4866
3.0105 2.7458 2.1705 1.8368 1.8749 1.4660 1.6130 1.3811 1.4631 1.1974 0.8690 0.6611
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Table 4. Hourly N7 Subsamples Chart Recorded
21 Oct 1975 - 13 Apr 1976

ATS6 to Ootacamund Total Slant Path Electron Content 101711:»2 ~-- Part I.

UNIVERSAL TIME

-9 1 2 3 4 5  _&  _71 8  _9 10 11

Oct. 21 0.4515 0.7825 1.5957 2.2575 3.1399 4.0496 4.5871 4.8628 4.8628 5.0285
1975 26 0.6172 0.9343 1.7061 2.5332 3.2917 eveaua 3.9118  meccen mimel acce aeeoon
27 moomeo meeoonmeeeceme Clhlil il Lilien mmmmn ol 5.0972
29 0.6446 1.0582 1.7614 2.0923 2.9468 4.2014 4.7389 5.6899 w-cau-
30 emmmem meeeee el hhbcl cdmmeh cmicn mmmmae 4.9320 4.9459

Nov 2 mmmmmm mmmmoo mmecee ceen bl cdden emden e meit e

3 0.6172 1.0582 2.1749 2.9329 4.1735 5.2351 4.9320 5.0420 5.4281 5.8278 5.u4834 4.8494

L R, 0.8651 1.7888 2.7124 3.7739 o—-ee-n H.2827  4.311%  4.1049 4.0083 4.4906 4.2566

9 0.4515 —meo-o 1.7201  2.7816 3.5534 4.0083 B.H7T71  —mceoo ool ameln Ll_L__  _lTT0C

10 mmmeon mmmeee e oo 4.4632 5.2490 5.4421 5.4008 5.6212 5.6212 5.8691 5.7591

6 0.6172 0.9895 1.9132 3.0294 3.6361 4.1601 4,2979 4 4079 4.4779 4.5184 4.7250 4.7802

20 —-mme- 0.7825 1.6922 2.3954 3.0707 3.7600 ceecew —eeeww 4.5736 H.8767 ~eeccw cmweeo

Dec. 4 0.3936 0.5447 1.4651 2.1657 2.8663 3.5119 14.0202 4.3087 K. .44G1 & 3499 4.2675 3.9515

5 emem-- 0.6271 1.4788 2.3718 3.1823 3.5257 3.8416 3.9378 4.1713 4.2538 4,2263 3.9790

6 0.4486 0.6821 1.5887 2.6328 3.3471 3.6356 3.9241 & 3362 4.3087 4.3499 4.4049 4,3087

L R RN 3.0037 3.4433 3.6081 4.0614 4.1026 4.4598 4.5010 U4.Lokg

11 0.5487 0.7920 ccmmen  ocmeoo 3.1823 3.4707 3.6905 -—-eeen  —eeoo. 4.1988 4.2263 4.1576

12 emmmen 0.6409 1.4788 2.2481 3.0174 3.3196 3.4295 3.3746 —cweo-- 3.9241 4.0202 4.0065

13 0.6409 0.8195 1.5750 2.303%1 2.8526 3.1410 3.3746 3.4021 ——-wo_ 3.6356 3.6631 3.9103

L . 0.8057 1.6162 2.4267 3.1960 3.3608 3.4570 3.4845 —meeeo 4.0065 3.8966 3.8416

1T mmmemm mmmeee | mmeeee cmdeel e 3.4295 3.8433 3.5394 3.9241 14,1301 3.8966 3.6218

22 0.7783 0.8607 <—--w-- 1.9184 2.6465 3.0037 ~we-w- 3.0037 ~mecme cceee 4.2675 3.8279

- T — 0.8784 1.4514  2.2344 2.9213 3.3471 3.4707 2.9625 3.1685 3.L4845 3.6356 wmcmwn

24 0.5997 0.6546 1.2453 1.7948 2.3031 2.5641 2.7427 2.7564 e 3.0311 2.9213 2.8251

27 0.44B6 0.5585 1.4102 2.4404 2.8526 3.1273 3.2097 3.5021 4 0477  wmemmn 4.3224 3.7043

28 0.5310 0.5585 1.3827 2.3718 3.0311 3.2784 3.4570 3.5669 3.9790 3.8829 3.8966 3.8416

31 0.4211 0.4211 1.3277 2.4542 2.7289 2.9350 3.3059 3.4570 3 7730 4.1576 3.7730 =~wece-n

Jan. T 0.4898 0.4898 1.1629 2.0146 2.8800 2.9899 3.2784 3.3883 3.5806 3.7455 3.7730 3.3746

1976 5 0.4486 0.4898 1.1492 2.1794 3.0174 2.9762 3.0174 o-weee- 3.2509 3.2922 3.3059 3.2235

11 0.3524 0.5447 1.0805 2.2893 3.1136 3.4845 3.9103 4.0752 4.0340 3.7592 3.8004 3.5257

L T 3.3746 3.4570

21 mmeeee e dcmeol oo 1.9459  2.7976 3.1136 3.4845 3.6081 3.4433 3.1548 3.1136

22 mmmeem e eecmee oo 2.7289 2.8800 3.0861 3.3059 3.6081 3.4021 3.2647 3.2922

23 emmmen e deccin e 2.0558 2.5091 2.6328 2.8938 3.4433 3.0586 3.2372 3.2784

B memom e e el acimll allllo Lol LJITDIIIDT ninin ineete 3.1685

1.7536 2.5641 2.9625 3.2647 ~mocew  woccee cmmcom odmeen el

Feb. 1.5130  1.9679 2.4919 2.7950 3.0847 3.6361 3.4017 3.3877 2.8781

1.2926 1.8992 2.3954 2.4646 2.3128 2.7403 3.0847 2.8781 2.7537

1.7201  2.2849  2.7403 2.7537 2.6159 2.9055 3.0847 3.2777 3.2439

1.5409 2.0510 2.4919 2.9468 3.2777 3.5395 3.6634 3.7326 3.8705

1.5270 2.0784 2.4780 2.9194 3.4843 3.8013 3.6361 3.3051 3.1812

______ 2.0510 2.5332 2.8363 2.8916 3.0847 3.3330 3.2638 3.1538

------ 2.0923 2.6572 3.0847 3.2086 3.6221 3.5948 3.4017 3.4156

------ 2.2989 2.9881 2.9881 3.2364 3.4156 3.3051 3.1812 3.2499

...... 2.2436 2.9881 3.4295 3.3191 3.3877 3.5395 3.6774 3.7326

13 3.5674 3.5674 3.9809 4.2014 3.8431 3.3464

14 3.6087 3.3330 3.8978 3.6634 3.1260 3.0847

15 3.H156  ~mccme mmemon cmmeil emmcon cmeeeo

16 3.4982 3.6221 3.7052 3.7739 3.9257 3.8978

17 3.6634 3.7326 3.6087 3.8013 3.8978 3.5808

18 3.4708 4.0083 4.4771 4.1322 3.8844 4.0222

19 3.6221 3.5674 3.7326 4.0222 4.0496 4.0635

20 3.8152 3.9118 3.9670 4.2014 L4.3945 4, 2427

21 3.7739 4.0083 3.7326 3.6361 4.0909 4.3945

22 3.3468 woonen 3.9257 4.0496 4.1462 4.3666

23 0.3415 0.3002 1.0169 1.7061 —-mmee  eoccee oo 5674 3.7326 3.8152 3.8978 3.9531

24 0.4102 0.3829 1.1408 1,9958 wcoceos  mecmen oo 3.4843 3.6634 3.8844 4.0770 —mw-e-

25 0.4242  0.4242 1.1960 1.9958 w--me-  meccme emccer e oo 3.5256 3.4295 3.5121

I e i oI, 3.4982 3.6221 3.7052 3.8705 3.8431

27 0.4242 0.3968 1.1821 —weooe oo il o 3.5674  3.7878 wwm-ce  cmmeon e

28 1.1687 2.0784 3.1260 ~wccocme  aconeo 3.6361 3.9809 4.0770 4.1735 4.2979

29 1.1138  2.0231  —cmeew 3.8292 3.994% 4.1875 4,2701 4.0357

April 1 1.3340 2.0370 -—cmwe- 5.9457 6.5724 4.2978 4,3529 4. 4357

2 1.8578 3.2363 —wc-nw 5.4833 5.9245 5.6350 5.2076 5.1111

9 1.3891 2.3403 wcocme- 4.7527 4.4357 4.3116 4.7251 5.1249

10 —=-mem oo 1.3068  1.9819 wecmme  cmccon amooao 4.8354 4.9733 4.9733 5.2490 5.5109

10,3277 0.6309 1.4167 2.3265 3.1812 —-ecom  cmecew 4.2702 4.4219 4.8354 5.0422 U4,9457

12 memmee 0.7688 1.4994 2.4230 3.3466 3.5672 3.8429 L4.04g7 4.2427 4.4357 4.8216 4.8630

13 e 0.7550 1.5408 2.5333 3.6637 4.2289 4.5735 4.7665 4.9457 5.0698 5 4833 5.2490
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Oct.
1975

Nov.

Jan.
1976

Feb.

April

23

- R RN UCRV.Y
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I
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13

Table 4. (Continued)
ATS6 to Ootacamund Total Slant Path Electron Content 101751'2 ~- Part II.
UNIVERSAL TIME
12 13 14 15 16 17 18 19 20 21 22 23
45,8767 4.0357 2.8363 ~----- 2.2989 ~wemu- 2.2302 2.0923 1.7201 1.3065 0.9203 0.6446
5.628d wemmoe cmmama  mmeeer  sammes  mmemmw  meeome sssses mmeees sesees eeesae emeee
4.4906 3.8705 2.9329 2.2849 1.7753 1.9266 1.8579 1.9679 1.8440 1.4304 0.9616 0.6033
4.6702 4.3253 ecem-- 2.9194 2.8363 2.2715 1.8166 1.4717 1.3339 1.2926 1.1134 0.7964
4.5871 3.9257 2.5885 1.8853 1.5822 wcwccan scccws mswmen memeeo swawes 1.0029 0.8790
------------ 3.0847 3.0707 2.9742 2.5885 2.2989 0.9756 0.7551
4,3806 u,2427 3.7878 2.6572 2.0092 1.3339 1.0995 1.0029 0.9802 seewwn co-ees cvewe-
4.1049 3.8013 3.0433 wwwmwm- 2.0923 1.2787 0.9756 0.5207 0.3968
5.1798 14,2979 3.1538 1. UHUN ecuvcae  cmcmes mcc;es eesese ssmessn seeson sssses emeeoe
5.6625 5.0146 3.9984 3.6774 3.4569 2.9194 2.3680 wwmere —nence cemene samnes —eeeee
4,2566 3.8152 3.0294% 2.2715 1.8579 1.347B wmem-n memeee mcesen mweeos omeeo- 0.8238
3.9103 3.2509 2.5641 0.90619 0.7096 0.5585
3.9378 3.5669 2.5229 0.5859 0.4623 0.4623
3.9653  3.6356 2.5366 1.6986 1.5887 wmomer  cemmmc emccms semmee wmseos emcoms s
4.15676 3.7043 2.8251 1.1492 0.8469 0.8195
3.9241 3.1548 2.3992 2.3992 2.2481 ~-mmew  ceme-e 1,135H semewn mmmeee o-meee eooooo
4¥.1026 3.1136 2.2756 0.7920 0.7096 0.7096
3.8829 3.5119 2.770%1 2.2344 ww-cm-  wmme-o sewews memem-e weoo-- esmemos seseee —meeoo
3.8554 3.0586 2.0146 0.9980 0.7920 0.6409
3.5532 3.2235 2.6602 2.0833 2.2893 1.9322 1.6025 1.6574 1.2453 0.8744 0.9156 0.7783
3.4433 2.9075 2.0283 1.7124 1.6437 1,2728 0.8881 0 8057 0.7920 0.7920 0.7645 -=www-
—————— 2.9350 2.2619 1.9596 1.3690 1.0667 0.8M69 ~w-waw cmceew  mrewew  m-owos meeeo-
2.6877 ------ 2.0146 1.%750 1.6300 1.0118 ©0.8057 0.7645 0.7370 0.6409 0.613% 0.5722
3.3196 2.7564 2.4404 2.%130 1.9871 1.5201 1.6025 1.3827 0.7096 0.4623 0.5722 0.7920
3.6356 3.5532 2.6740 2.2207 2.0146 1.3%15 0.9568 0.8607 O 7508 0.7783 0.585% 0.4486
3.7867 3.305% 2.5503 2,2344F 1.8360 1.3552 1.1766 ceme-m —sssse  —memws sesmmes ooeeo-
3.3608 3,0449 2.3168 =2.0695 1.3003 0.9706 0.8195 0.6821 0.613% 0.5310 0.4898 0.4348
3.1685 2.6465 2.0970 2.0833 1.4788 1.3827 1.1354 0.9843 wrwmew  wme-.- 0.5447 0.4898
2.9625 2.9213 2.3718 2.4267 1.6837 1.6025 1.3003 -—--een  mo-sws  mm—eme cmosee mo-ane
3.3059 2.5916 2.0009 1.
2.9350 2.7152 2.1245 2.
3.2922 2.8388 2.4542 2.
3.0037 2.4954 1.9459 1,
3.0174 2.5366 2.0970 1.
2.7263 2.4646 2.1471 1
2.8503 2.6850 1.9958 1.
2.9194 2.6711 2.1471 1.
3.6774 3.2086 2.3954 1.
3.2917 3.0433 2.8229 2.
3.0847 2.7403 1.9958 1.
3.4430 2.9055 2.4093 2.
3.5674% 3.1951 2.6298 1.
3.6774 3.3051 2.6985 2.
3.3877 3.3051 2.8363 2.
2.8916 2.8503 2.2989 1.
------ 3.4982 3.2364 2.
3.7187 3.3330 2.6159 1.
3.8013 3.9391 2.8090 2.
4,1462 3.6361 2.7676 2.
4.0357 3.6634 3.0986 2.
4¥,1322 3.7052 2.7950 1.
4,1875 3.4982 2.8090 2.
4, 4906 3.8844 3.4430 2.
B.T9UT  mcmmmm emmmea aemeeo
§,2151 wmmmee . memame  meemee
4,3116 =womme  cmasen  mmmee
4,1737 3.2088 2.9193 2.4230 1.7338 wewewsw mm-e-e  cwmmcs  eememos semess —emeos cecooo




Table 5. Hourly Nt Subsamples Chart Recorded
14 Apr - 28 Jun 1976
ATS6 to Ootacamund Total Slant Path Electron Content 1017m‘2 -- Part I.
UNIVERSAL TIME
[ 1 2 3 5 [ 1 8 9 10 11

April T mmeme el 1.8992 3.0020 ~-meeen  mmmeee emmmee e e 4.8216 4.8216 4.8079
1976 15 0.5344  0.7550 1.4167 2.1060 3.1123 4.132% 4.4081 4,6562 4.7941 4,791 4.7527 4.6838
16 0.5896 0.8239 1.6235 3.0020 3.4B45 3.82971 3.9256 4.0359 4.3667 4.9043 5.0008 4.9733
17 0.6309 0.8791 1.4856 2.3679 3.0847 —e--n- 4.0910 4.1875 4.4494 4.6149 4. 4908 4.614Q
18 0.4517 0.6447 1.5270 2.2576 2.8779 3.5672 4.2013 4.3667 4.4908 4.642L4 4, 4770 4.4081
19 0.5069 0.7550 1.5270 2.3954 3.1536 3.6085 3.9394 4.0910 4.1599 4.2013, 4.2013 4.3805
20 ememon 0.8101 1.5545 2.3954 3.1123 3.6637 Y4.0221 4,2013 commeoe  —ocee- 4.7251 U.u219
o . 1.5821  2.3679 3.1123 3.4569 3.6223 3.9807 4.1737 H.5459 4.8492 4.3116
22 mmmemn e 1.7062  2.4782 03,2226 3.88u2 L.1324 4.3392 4.7251 5.3317 5.6763 5.2903
23 0.5207 0.6723 1.5408 2.2714 2.9469 3.6223 4.0910 4,3116 4.5459 4.9043 4.9043 4, 8768
4 0.4379 0.6723 1.6510 2.5057 3.3191 3.7050 3.9256 4.1599 4,2289 U4.3116 cmmmen  —cmee-n
26 0.2 0.6723 1.692k 2.4368 03,2639 3.8153 4.0635 h4.2427 4.4219 5.9733 4.9733 4.8768
26 0.3277  0.64UT  1.5545  2.5333 3.1674 3.2915 3.6637 3.9945 14.0359 4.2289 4.2151 4.2151
May 10 h7gh 00,7272 1.66486 2.4919 3.0433 3.2638 3.5121 3.6634% 3.8431 14,0909 U.3806 4.u4492
2 0.2724% 0.6999 1.3065 2.1471 3.0573 3.7326 4.3527 4.3393 4.1601 3.9257 U.1462 4, 3527
3 0.3415  0.8238 1.7061 ~meee- 2.6159 U4.2B40 4.0909 4.2566 4.9459 §.0837 5.1251 4.8080
40.1898 0.6307 1.4996 2.5059 3.2086 3.5808 3.8844F 4.6563 5.0972 5.0146 4.7528 4.8628
O memmes mmmeee emeen el 2.8642 3.3743 3.5808 4.1875 4.4358 4. 4632 4.6563 4.6563
------------ 1.3339 1.8714 2.8229 3.2364 3.3191 3.5256 4.0909 4.2014 4.2427 4. 0222

5 emeo- 0.6999 1.2373 1.9132 2.5B885 2.9329 3.3191 3.7739 4.1322 4.1875 4.0909 4.1322
g 0.2724% 0.7551 1.4031 1.9818 2.6985 3.1538 3.3877 3.5674 3.6913 3.8013 3.7739 3.6361
10 mmmeom e o 2.2436 3.0160 3.0986 3.2364 3.4843 3.7739 3.8844 3.7739 3.691%
11 0.3829 0.9064 1.7888 2.3680 2.8503 3.0573 3.3464 3.4708 3.6634 3.9531 L4.2701 4.1875
te 0.2724% 0.8238 1.6922 2.5193 3.1812 3.5674 3.8152 4.0909 4.3527 L.5458 4.5458 4,0635
13 0.3002 0.9064 1.8579 2.6711 3.3057 3.5674 3.8978 4.1735 4.2701 4.2701 N.4OT9 4.0222
(I 0.9895 1.7614 2.6298 3.0707 3.4982 3.7326 3.9257 4.0635 4.2427 4.3806 4.0635
15 5207 1.0169 1.7753 2.4646 3.1260 3.5256 3.6913 3.6361 3.6361 3.7739 3.9257 3.88k4Y
16 0.5068 0.9756 1.5409 2.147%1 2.6572 3.1260 3.8152 3.9531 3.9257 3.8152 3.8978 3.843
I 1.11348 0 1.7061  2.4646 3.2086 3.7326 3.6361 3.5534 3.7878 14,0083 b.0222 3.6:61
16 0.4928 1.0169 1.7335 2.4228 3.1120 3.6634 3.8705 3.9670 4.1735 4.2148 4.0357 3.843
19 0.3829 0.9064 1.6509 2.2436 2.7263 3.0707 3.2499 3.3191 3.5674 3.80373 3.9809 3.9118
20 0.3415 0.8790 1.4165 1.9818 2.8363 3.3464 3.6634 3.9257 4.6010 4.6976 4.5184 4, 4358
21 0.3002 0.9064 1.8027 2.3680 2.6985 3.3191 3.8844 3.9809 4.0909 U4.2427 4.4358 4.L4358
25 0.1698 0.7685 1.4717 2.1889 3.0020 3.6087 3.7187 3.7739 3.8152 3.7878 3.5808 3.7326
24 0.3002 0.8103 1.4717 2.2715 3.0986 3.5534 3.884% 3.9531 3.8978 3.9809 3.8152 3.6361
25 0.3002 0.8103 1.4304 2.0510 2.5606 2.9194% 3.1399 3.2364 3.2917 3.5674 3.5948 3.6087
26 0.2589 0.7272 1.3752 1.8714 2.7950 3.3877 3.5256 13,5808 3.7187 3.7052 3.5674 3.5674
27 0.3968 0.8238 1.7061 2.4228 2.8503 2.9881 3.0160 3.1951 “3.2777 3.2877 3.3877 3.1538
28 ammmee 0.6033 1.2926 2.0923 2.8229 3.1399 3.2777 3.5256 3.5808 3.4843 3.4708 3.6087
29 eeemen 0.8238 1.5544 2.0092 2.5885 3.1673 3.7326 3.6361 3.7739 3.7739 3.5256 3.5256
3 0.3276 0.8236 1.2513 2.3128 2.8229 3.0160 3.4843 3.8152 4.0357 4.0083 3.843%1 3,884y
31 0.3829 0.8651 1.7614 2.1610 2.5746 3.0020 3.4843 3.6361 3.8705 4.0083 L4.1322 3.7878
June 1 emeeen 0.7964 1.5683 1.7753 2.3680 2.9881 3.4156 3.4569 3.4569 3.4156 3.4708 3.5256
2 mmemeem emmee s ool 2.4228 2.7537 3.0160 3.2638 3.4156 eemew- 3.6634 3.2364
3 0.2589 0.6446 1.3200 1.8714 2.5606 2.8503 3.2638 3.2499 3.3464 3.2917 3.1673 3.2086
4 0.1898 0.6307 1.1960 1.9818 2.6985 2.7950 3.1399 3.6087 3.3051 3.4982 3.2364 3.2638
I T T T T 2.0923 2.4919 2.8787 3.2499 3.3191 3.4708 3.5808 3.4708 3.663k
6 0.5346 1.0029 1.7474 2.1610 2.6850 2.8503 3.2777 3.5395 3.5948 3.8978 3.7326 3.7326
7 0.4102 0.9064 1.6509 2.0784 2.6850 3.1260 3.4569 3.2086 3.0573 3.3464 2.3191 2.9881
8 0.4381 0.9756 1.7888 2.1610 2.8229 2.9881 3.2499 3.2917 3.4569 3.5674 3.6913 3.5256
9 0.5759 1.0582 1.8027 2.5472 3.0707 3.2364 3.1812 3.3330 3.2499 3.4569 3.0573 2.9607
10 0.4102 0.9064 1.6788 2.2849 2.7537 2.9607 3.3743 3.3191 3.0707 3.2364 3.2917 3.0847
11 mmmeme mees 1.4031  2.0510 2.4367 2.7816 3.0020 3.4295 3.4843 3.6361 3.9391 3.9809
12 0.2589 0.8377 1.4857 2.3128 —----- 3.4156 3.6087 3.4708 3.6913 3.9809 3.8531 3,4569
15 0.2589 0.7272 1.5409 1.9958 2.7950 3.4569 3.5256 3.4708 3.4156 3.4156 3.3743 3.2364
1H 0 0.2311 0.8103 ~---un 1.7753 2.5332 2.8363 3.1538 3.1951 3.3877 3.3191 3.0847 3.0707
15 0.3829 0.8516 1.4996 2.0237 2.2849 2.8916 3.0160 ~wmemn  cmmmeme ccmemo cmmmee ccmeon
16 e 0.7272 1.2926 1.9405 2.6985 3.0986 2.9607 3.1399 3.2917 3.4982 3.3877 3.1673
17 0.2311 0.7138 1.3617 1.6648 2.0510 2.5746 2.7263 2.8363 3.0160 3.1260 2.9468 3.1812
18 0.3968 0.9343 1.4304 1.9132 2.3954 2.6850 3.0573 3.1399 3.4982 3.5256 3.6913 3.5945
19 0.3276 0.8790 1.2513 1.6648 2.4367 2.9055 3.1120 3,0707 ~reemee  cmmmee memmeee memeee
20 0.2450 0.7272 1.3752 1.9132 2.5193 2.7537 2.8503 2.8916 2.8781 2.7676 2.9468 3.0020
21 0.3415 0.7964 1.4717 2.0231 2.4919 3.0020 3.1538 emee-- 3.2086 3.0707 3.2364 3.2086
22 0.3968 0.9343 1.5822 2.1610 2.3954 2.7816 3.0020 3.1120 3.2364 3.4295 3.3877 3.0433
23 0.5207 1.0029 1.6096 =2.1749 2.7263 2.8781 2.8229 2.8642 3.0433 3.1260 3.0572 3.0573
24 0.4794 0.9343 1.4996 2.0510 2.5746 2.6298 2.6985 2.8503 3.0433 3.0847 2.9742 3.0020
25 0.2589 0.6999 1.1547 1.9818 —mecen 2.6837  meceee mmeen demeco mmecin amemen meman
27 0.2450 0.7272 1.4165 2.0923 2.7263 2.7816 2.8363 3.0847 3.2638 3.1399 3.1673 2.9607
28 0.3002 0.8103 1.2652 1.9132 2.4367 2.6711 2.8229 2.7403 2.7950 2.9468 2.9742 2.9881
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April
1976

May

June

Table 5. (Continued)
ATS6 to Ootacamund Total Slant Path Electron Content 1017m_ -~ Part II,
UNIVERSAL TIME
12 13 14 15 17 18 19 20 21 22 23

4.8492 4.3667 3.9807 3.1398 2.7539 2.4506 0.5896
4.3116 4.1462 3.2363 2.4506 1.7338 1.4305 0.534Y
4.6838 4.3805 3.4845 2.5195 1.6786 1.4305 ———
4.7803 ~mmeme  mesmce mmmeen mmmomo e 0.6034
4.7251 4.2978 2.8366 2.1473 1.4856 1.1410 0.534%
4.5459  4.1462 3.0571 2.3954 1.499% 1,3478 1.1686 1.1H10 0.5620 —cmemws  emmman emeann
4.0221 3.1674 2.6436 1.9681 1.6373 1.4167 1.1272 0.727TH 0.6UHT cememn  cocman cmeenn
3.8842 3.1536 2.4506 2.2025 1.5821 11,3478 0.9618 0.7550 ~wemee sc-;em mmeeee memeee
L.8492 4.0221 3.6637 3.2363 2.4919 2.0370 0.3690
4.3392 3.9532 3.1123 2.3265 1.6510 1.2099 —--mo-  mmeeoo mmmeen mmceee mmeemn eeeeee
------------------------------------------ 1.0996 e
4.8492  4.3392 3.3191 ceee-- 1.8440  1.3305 1.0583 0.7550 0.4655 0.4793
4.0910 3.9532 2.8779 1.9405 1.3202 0.8515 0.72T8 —ccccce  cmmece mmcmem cmmmee mmmmem
4.0509 3.3464 2.1471 1.2926 O0.8790 0.6033 0.5068 0.4102 0.3550 0.2724
4.3393 3.8844 2.6985 1.7614 1.1134 0.9343 0.7138 0.6307 0.3968 0.3689
4.3806 2.7950 1.5683 0.9064 0.6033 0.5759 0.4928 0.3829 0.2589 0.1898
4,2701 ~--mme mmemmm mmmme- 1.4996 1.1408 0.8377 0.5346 0.3689 wew--== ——c-emeem mmmmen
BoHT7T]  ememome mmmmen memmme mmmmmm mmmmme mmmme ememee memmee mmmmem emmemn mmeeen
3.567T4 w-m-es mmmeee mmemeo moooeo 0.7138 0.5759 0.5207 0.4381 ceceee  cwmcce cmaaes
3.9809 ~----- mmmmen mmmmmn mmeme e 0.64546 0.6033 0.2589 0.2863
I LN A e e 0.5620 0.5068 0.U8515 —cememe  cmmemn cmeeee
3.7052 me-meme memeeme mmeoen 1.2373 0.9064 0.7272 0.6307 0.4102 0.3829
4.0222 mmmmmm mmmmem e 1.6788 1.1134 0.8790 0.7685 0.4102 0.3415
3.9988  cmone cmmmee oo 1.1547 0.7685 O0.7T412 0.4102 0.2171 0.3002
3.8013 —mmome mmmmen mmeeme memmen mmmeme mmmman mmmmme mmmmme mmmmme mmmmme e
3.7739 wmmems memmen eeemes 1.3617 1.1273 0.9756 0.8516 0.6725 0.5759 0.5068 0.3968
3.4982 c-meee memmmen emeooo 1.1821 1.0582 0.9616 0.7685 0.6446 0.5759 0.4928 0.5346
3.8U3T  emmmme memeen e 1.5270 1.1408 1.0582 0.9343 0.8103 0.7825 =----we  commeo-
3.4156 mememe mmmmen emeooe 0.9616 0.8516 0.7964 0.7551 0.6725 0.6446 0.5759 0.5346
3.7326  memmme eeemen e 1.2239  mmmemo mmmmee mmmme mmmmme cmmeme mmema [P
3.59U8  mmmeee mmmeee meeees 1.1960 0.9895 0.8930 0.6725 0.4928 0.4102 0.3689 0.3002
3.7878  mmemmm eeeme aeeeen 1.2787 0.9756 0.8651 0.5346 0.4102 0.3415 0.3415 0.3002
4.0222 =-memem  mmmmen mmmeoo mmcmen meea 0.9482 0.7272 0.5207 0.4655 =-cceee  —cmno-
3.567H  mmmems memeoo mmeeen 0.9482 0.7825 0.5894% 0.5068 0.4102 0.3002 0.2724 0.3415
3,236 meem-me emmeen emmemn oo 0.6999 0.5620 0.5068 0.3829 0.2311 0.1898 0.2724
3.3877 —-mmmm mmmme- 0.7%5%7 0.%346 0.4794 0.3968 0.2311 0.2171 0.2568%
3.2917 —-m-mem- mmeas 0.8790 —----e —mmeae 0.4928 0.4381 0.3968 0.3829
2.5606 —-meee mmenan 0.6307 0.5346 0.3829 —-o--e  ccmmoo mmeman ameeo
3.8705 s-mmen ceennn 1.0169 0.8930 wmcmme cmmman  mmmmes mmeemn e
3.H830  cmmmne e 0.8238 0©.6999 0.5068 0.4102 0.3829 0.3550 0.2724
3,998 e-mooe cmeeen 0.9064 0.6446 0.5481 0.4102 0.4102 0.3968 0.3829
3.3191  cmcmmc  mmmmce mmmcem mmmmem mmmcme mmemme mmmmme mmeme memeee emmeee mmmem
3.6087 —ec-me mmmmen mmemen mmmeme mmmmen mmmmmn emeen mmmmme mmmme emme—e mm e
2.6H37 sememn mmeeen 0.6725 0.5346 0.4381 0.3968 0.3415 0.2724 0.2589
3.0986 —mm-m- mommen cmmmen e 0.7272 ©0.6307 0.5068 0.3968 0.4242 0.2724 0.2450
3.1951  wmmmme mmmeen emccee cmeeen 0.7551 0.7551 0.4102 0.3415 0.2724 0.2450 ©0.2450
3.6638  mmmian ememme dmmme e 0.8790 0.8516 0.8516 0.7272 0.7412 0.5068 0.5346
3.1812  m-mmme mmmmen emeees 1.3478 0.9756 0.8651 0.7685 0.5068 0.3276 0.2724 0.3689
2.8229 mmwmes mmmmee oeeee 1.0308 0.8516 0.8516 0.7964 0.5620 0.3968 0.3550 0.4381
3.1673  mes-mms mmmmee emmmen eoooa 0.9064% 0.7825 0.755% 0.7138 0.6307 0.6033 0.6033
2.9198  mmecme eemmeen eemeon e 0.8516 0.7272 0.6999 0.5894 0.4102 0.3415 0.4102
N3 2 T
3.8152 ccmeme mememen meeoes 1.2373 0.9895 0.8238 0.6586 0.5620 0.5207 0.3002 0.2589
3.0707 =ww-oo  cmmcon mmmmen mmmoeo 0.6725 ©0.6307 ©0.5759 0.4515 0.3002 0.2171 0.231

3.1538  s--eoo cmmmen ameeoo 0.6446 0.6033 0.5759 0.4515 0.3550 0.3002 0.258% 0.2311
3.2086  mweeme mmmmee eommee mmmmee mmeeen 0.7138 0.6307 0.5759 0.5068 0.4535 0.4102
301951 mmmmme emmooo oomemm ooeeon 0.7551 0.7272 0.5481 0.4515 0.3968 0.4102 0.280b3
3.1260  ~--mmo mmmmee emmein eemoon 0.9343 0.86%7 0.6586 0.5346 0.5346 0.3550 0.4381
303191 meemee mwmeen amoeen ameoo- 0.8651 0.7138 0.5759 0.3550 0.2450 0.2450 0.2863
2.6229 —---o- mmmeme cemeen e 0.8103 0.6586 0.5346 0.3002 0.2863 0.1211 0.1898
2.8781 smememn mmmmee mmeeee 1.1547 0.8516 0.7685 0.7551 0.5620 0.5207 0.3002 0.3415
2.8229 B T 0.9343 0.9064 0.7272 0.5620 0.5207 0.2589 0.3415
2.8503 - mmmmmm mmmmee 1.2100 0.9203 0.8790 0.796% 0.6033 0.4794 0.4794 0.50¢e8
35,2364 mmmeen memaee eeeeeo 1.15457 0.9064 0.8516 0.7272 0.5346 0.6033 0.4102 0.4798
3.0433  mmemes mmemee eeeeeo 0.8790 0.7272 0.57%9 0.4702 0.231% 0.2171 0.1898 0.2171
3.0573  —----- memmom memeeo 1.2239 0.9895 0.8651 0.7551 ------ C.U794  0.3550 0.300:
2.9055 w-wmee mmemen meeeeo 0.8238 0.5759 0.5620 0.5759 0.4794 0.3689 0.2724 0.2311
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UNIVERSAL TIME
2

Hourly Ny Subsamples Chart Recorded
29 June ~ 22 Jul 1976

ATS6 to Ootacamund Total Slant Path Electron Content 1017m_2
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UAG Series of Reports

UAG Reports are issued on an irregular basis, with 6 to 12 reports being issued each year. Subscriptions may be ordered
through the National Geophysical and Solar-Terrestrial Data Center, Environmental.Data and Information Service, NOAA,
Boulder, CO 80303, USA. The annual subscription price is $25.20 ($17.30 additional for foreign mailing). In years when the
single price copies are less than $25.20, arrangements will be made to extend the subscription duration. Single issues are
also available at the prices shown below. Some of the issues are now out of print and are available only on microfiche. .
Ogders must igc]ude check or money order payable in U.S. currency to the Department of Commerce, NOAA/NGSDC. $2.00 handling
charge per order.

UAG-1 "IQSY Night Airglow Data", price $1.75.

UAG-2 "A Reevaluation of Solar Flares, 1964-1966", price 30 cents.

UAG-3 "Observations of Jupiter's Sporadic Radio Emission in the Range 7.6-41 MHz, 6 July 1966 through 8 September 1968",
wicrofiche only, price 45 cents.

UAG-4 "Abbreviated Calendar Record 1966-1967", price $1.25.

UAG-5 "Data on Solar Event of May 23, 1967 and its Geophysical Effects", price 65 cents.

UAG-6 "International Geophysical Calendars 1957-1969", price 30 cents.

UAG-7 "Observations of the Solar Electron Corona: February 1964-January 1968", price 15 cents.

UAG-8 “Data on Solar-Geophysical Activity October 24-November 6, 1968", price (includes Parts 1 & 2) $1.75.
UAG-9 "Data on Cosmic Ray Event of November 18, 1968 and Associated Phenomena", price 55 cents.

UAG-10  “Atlas of Ionograms”, price $1.50.

UAG-11  "Catalogue of Data on Solar-Terrestrial Physics" (now obsolete).
UAG-12 “So]ar-Giophysical Activity Associated with the Major Geomagnetic Storm of March 8, 1970", price (includes Parts
1-3) $3.00.
UAG-13  "Data on the Solar Proton Event of November 2, 1969 through the Geomagnetic Storm of Navember 8-10, 1969, price 50 cents.
UAG-14  "An Experimental, Comprehensive Flare Index and Its Derivation for ‘Major' Flares, 1955-1969", price 30 cents.
UAG-15 "Catalogue of Data on Solar-Terrestrial Physics" (now obsolete).

UAG-16  "Temporal Development of the Geographical Distribution of Auroral Absorption for 30 Substorm Events in each of IQSY
(1964-65) and IASY (1969)", price 70 cents.

UAG-17  "lonospheric Drift Velocity Measurements at Jicamarca, Peru (July 1967-March 1970)", microfiche only, price 45 cents.

UAG-18  "A Study of Polar Cap and Auroral Zone Magnetic Variations", price 20 cents.

UAG-19  "Reevaluation of Solar Flares 1967", price 15 cents.

UAG-20 "Catalogue of Data on Solar-Terrestrial Physics" (now obsolete).

UAG-21  "Preliminary Compilation of Data for Retrospective World Interval July 26 - August 14, 1972", price 70 cents.

UAG-22  “"Auroral Electrojet Magnetic Activity Indices (AE) for 1970", price 75 cents.

UAG-23  "U.R.S.I. Handbook of Ionogram Interpretation and Reduction, Second Edition, November 1972", edited by W. R. Piggott
and K. Rawer, NGSDC/EDS/NOAA, November 1972, 324 pages, price $1.75.

UAG-23A "U.R.S.I. Handbook of Ionogram Interpretation and Reduction, Second Edition, November 1972", Revision of Chapters 1-4,
edited by W. R. Piggott and K. Rawer, NGSDC/EDS/NOAA, July 1978, 135 pages, price $2.14.

UAG-24  "Data on Solar-Geophysical Activity Associated with the Major Ground Leve: Cosmic Ray Events of 24 vanuary and
1 September 1971", price (includes Parts 1 and 2) $2.00.

UAG-25  "Observations of Jupiter's Sporadic Radio Emission in the Range 7.6-41 MHz, 9 September 1968 through 9 December 1971",
price 35 cents.

UAG-26  "Data Compilation for the Magnetospherically Quiet Periods February 19-23 and November 29 - December 3, 1970",
price 70 cents.

UAG-27  "High Speed Streams in the Solar Wind", price 15 cents.

UAG-28  “Collected Data Reports on August 1972 Solar-Terrestrial Events”, price (includes Parts 1-3) $4.50.

UAG-29  "Auroral Electrojet Magnetic Activity Indices AE (11) for 1968", price 75 cents.

UAG-30  “Catalogue of Data on Solar-Terrestrial Physics", price $1.75.

UAG-31  "Auroral Electrojet Magnetic Activity Indices AE {11) for 1969", price 75 cents.

UAG-32  "Synoptic Radio Maps of the Sun at 3.3 mm for the Years 1967-1969", price 35 cents.

UAG-33  "Auroral Electrojet Magnetic Activity Indices AE (10) for 1967", price 75 cents.

UAG-34  "Absorption Data for the IGY/IGC and IQSY", price $2.00.

UAG-35 "Catalogue of Digital Geomagnetic Variation Data at World Data Center A for Solar-Terrestrial Physics", price 20 cents.

UAG-36  "An Atlas of Extreme Ultraviolet Flashes of Solar Flares Observed Via Sudden Frequency Deviations During the ATM-SKYLAB
Missions", price 55 cents. )

UAG-37  “"Auroral Electrojet Magnetic Activity Indices AE (10) for 1966", price 75 cents.

UAG-38  "Master Station List for Solar-Terrestrial Physics Data at WDC-A for Solar-Terrestrial Physics”, price $1.60.

UAG-39  "Auroral Electrojet Magnetic Activity Indices AE (11) for 1971", by Joe Haskell Allen, Carl C. Abston and Leslie D.
Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, February 1975,
144 pages, price $2.05.

UAG-40  "H-Alpha Synoptic Charts of Solar Activity For the Period of Skylab Observations, May, 1973-March, 1974", by Patrick
S. McIntosh, NOAA Environmental Research Laboratories, February 1975, 32 pages, price 56 cents.

UAG-41  "H-Alpha Synoptic Charts of Solar Activity During the First Year of Solar Cycle 20, October, 1964 - August, 1965",
by Patrick S. McIntosh, NOAA Environmental Research Laboratories, and Jerome T. Nolte, American Science and
Engineering, Cambridge, Massachusetts, March 1975, 25 pages, price 48 cents.

UAG-42  "Observations of Jupiter's Sporadic Radio Emission in the Range 7.6-80 Mtz 10 December 1971 through 21 March 1975",
by James W. Warwick, George A. Dulk, and Anthonv C. Riddle, Department of Astro-Geophysics, University of
Colorado, Boulder, Colorado 80302, April 1975, 49 pages, price $1.15.

UAG-43  "Catalog of Observation Times of Ground-Based Skylab-Coordinated Solar Observing Programs", compiled by Helen E.
Coffey, World Data Center A for Solar-Terrestrial Physics, May 1975, 159 pages, price $3.00.

UAC-44  "Synoptic Maps of Selar 9.1 cm Microwave Emission from June 1962 to.August 1973", by Werner Graf and Ronald N,
Bracewell, Radio Astronomy Institute, Stanford University, Stanford, California 94305, May 1975, 183 pages,
price $2.55.

UAG-45  "Auroral Electrojet Magnetic Activity Indices AE (11) for 1972, by Joe Haske]] Allen, Carl C. Abston and Leslie
D. Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, May 1975,
144 pages, price $2.10.

UAG-46  "Interplanetary Magnetic Field Data 1963-1974", by Joseph H, King, National Sgace Science Data Center, NASA Goddard
Space Flight Center, Greenbelt, Maryland 20771, June 1975, 382 pages, price $2.95.

UAG-47  “Auroral Electrojet Magnetic Activity Indices AE (11) For 1973", by Joe Hasgell Allen, Carl C, Abston and Leslie
D. Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, June 1975,
144 pages, price $2.10.




UAG-48A

UAG-49

UAG-50

UAG-51

UAG-52

UAG-53

UAG-54

UAG-55

UAG-56

JAG-57

UAG-58

UAG-59

UAG-60

UAG-61

UAG-62

UAG-63

UAG-64

UAG-65

UAG-66

UAG-67

UAG-68

UAG-69

UAG-70

UAG-71

UAG-72

UAG-73

"Synoptic Observations of the Solar Corona during Carrington Rotations 1580-1596 (11 October 1971 - 15 January 1973)",
[Reissue with quality images] by R. A, Howard, M. J. Koomen, D. J. Michels, R. Tousey, C. R. Detwiler, D, E.
Roberts, R. 7. Seal and J. D. Whitney, E. 0. Hulbert Center for Space Research, NRL, Washington, D. C. 20375
and R, T. and S. F. Hansen, C. J. Garcia and E. Yasukawa, High Altitude Observatory, NCAR, Boulder, Colorado
80303, February 1976, 200 pages, price $4.27.

"Catalog of Standard Geomagnetic Variation Data", prepared by Environmental Data Service, NOAA, Boulder, Colorado,
August 1975, 125 pages, price $1.85.

"High-Latitude Supplement to the URSI Handbook on Ionogram Interpretation and Reduction", by W. R. Piggott, British
Antarctic Survey, c/o SRC, Appleton Laboratory, Ditton Park, Slough, England, October 1975, 292 pages, price $4.00.

"Synoptic Maps of Solar Coronal Hole Boundaries Derived from He II 304A Spectroheliograms from the Manned Skylab
Missions", by J. D. Bohlin and D. M. Rubenstein, E. O. Hulbert Center for Space Research, Naval Research Lab-
oratory, Washington, D. C. 20375 U.S.A., November 1975, 30 pages, price 54 cents.

"Experimental Comprehensive Solar Flare Indices for Certajn Flares, 1970-1974", compiled by Helen W. Dodson and
E. Ruth Hedeman, McMath-Hulbert Observatory, The University of Michigan, 895 Lake Angelus Road North, Pontiac,
Michigan 48055 U.S.A., November 1975, 27 pages, price 60 cents.

"Description and Catalog of lonospheric F-Region Data, Jicamarca Radar Observatory (November 1966 - April 1969)", by
W. L. Clark and T. E. Van Zandt, Aeronomy Laboratory, NOAA, Boulder, Colorado 80302 and J. P. McClure, University
of Texas at Dallas, Dallas, Texas 75230, April 1976, 10 pages, price 33 cents.

"Catalog of Ionosphere Vertical Soundings Data”, prepared by Environmental Data Service, NOAA, Boulder, Colorado
80302, April 1976, 130 pages, price $2.10.

"tquivalent lonospheric Current Representations by a New Method, Illustrated for 8-9 November 1969 Magnetic Disturb-
ances”, by Y. Kamide, Cooperative Institute for Research in Environmental Sciences, University of Colorado,
Boulder, Colorado 80302 and Geophysical Institute, University of Alaska, Fairbanks, Alaska 99701, H. . Kroehl,
Data Studies Division, NOAA/EDS/NGSDC, Boulder, Colorado 80302, M. Kanamitsu, Advanced Study Program, National
Center for Atmospheric Research, Boulder, Colorado 80303, J. H. Allen, Data Studies Division, NOAA/EDS/NGSDC,
Boulder, Colorado 80302, and S.-I. Akasofu, Geophysical Institute, University of Alaska, Fairbanks, Alaska
99701, April 1976, 91 pages, price $1.60.

"Iso-intensity Contours of Ground Magnetic H Perturbations for the December 16-18, 1971 Geomagnetic Storm", by
Y. Kamide, Cooperative Institute for Research in Environmental Sciences, University of Colorado, Boulder,
Colorado 80302 and Geophysical Institute, University of Alaska, Fairbanks, Alaska 99701 (currently Guest worker
at Data Studies Division, NOAA/EDS/NGSDC, Boulder, Colorado 80302), April 1976, 37 pages, price $1.39.

"Manual on Ionospheric Absorpticn Measurements", edited by K. Rawer, Institut fiir Phvsikalische Weltraumforschung,
Freiburg, G.F.R., June 1976, 202 pages, price $4.27.

YATS6 Radio Beacon Electron Content Measurements at Boulder, July 1974 - May 1975%, by R. B. Fritz, Space Environment
Laboratory (currently with Wave Propagation Laboratory), NOAA, Boulder, Cclorado 80302 USA, September 1976,
61 pages, price $1.04.

"Auroral Electrojet Magnetic Activity Indices AE(11) for 1974", by Joe Haskell Allen, Carl C. Abston and Leslie D.
Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, December 1976,
144 pages, price $2.16.

"Geomagnetic Data for January 1976 (AE(7) Indices and Stacked Magnetograms)" by J. H. Allen, C. C. Abston and
L. D. Morris, NGSDC/EDS/NOAA, July 1977, 57 pages, price $1.07. .

"Collected Data Reports for STIP Interval II 20 March - 5 May 1976", edited by Helen E. Coffey and John A.
McKinnon, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, August 1977,
313 pages, price $2.95.

“Geomagnetic Data For February 1976 (AE(7) Indices and Stacked Magnetograms)" by J. H. Allen, C. C. Abston and
L. D. Morris, NGSDC/EDS/NOAA, September 1977, 55 pages, price $1.11.

"Geomagnetic Data for March 1976 (AE(7) Indices and Stacked Magnetograms)" by J. H. Allen, C. C. Abston and
L. D. Morris, NGSDC/EDS/NOAA, September 1977, 57 pages, price $1.11.

"Geomagnetic Data for April 1976 (AE(8) Indices and Stacked Magnetograms)" by J. H. Allen, C. C. Abston and
L. D. Morris, NGSDC/EDS/NOAA, February 1978, 55 pages, price $1.00.

"The Information Explosion and Its Consequences for Data Acquisition, Documentation, and Processing” by G. K. Hartmann,
Max-Planck-Institut fiir Aeronomie, D-3411 Katlenburg-Lindau 3, GFR, May 1978, 36 pages, price 75 cents.

"Synoptic Radio Maps of the Sun at 3.3mm 1970-1973" by Earle B. Mayfield, Space Science Lab., and Fred I. Shimabukuro
Electronics Res. Lab., The Ivan A. Getting Laboratories, The Aerospace Corp., E1 Segundo, California 90245,
May 1978, 30 pages, price 75 cents.

"lonospheric D-Region Profile Data Base, A Collection of Computer-Accessible Experimental Profiles of the D and Lower

EBRegions“.by L. F. McNamara, Ionospheric Prediction Service, Sydney, Australia, August 1978, 30 pages, price
cents.

"A Comparative Study of Methods of Electron Density Profile Analysis", by L. F. McNamara, Ionospheric Prediction
Service, Sydney, Australia, September 1978, 56 pages, price $1.41.

"Selected Disturbed D-Region Electron Density Profiles. Their relation to the undisturbed D region", by L. F.
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