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Editor's Note: Instructions for Ordering Data

Requests for data indicated in this catalog should be addressed to:

World Data Center A for Solar-Terrestrial Physics
NOAA
Boulder, Colorado 80302, U.S.A.

Service will tend to be faster the more specific the request can be made. Many users prefer
to discuss their needs first with data center staff by telephone (303-499-1000 X6467, Mr. Conkright
or Miss Brophy) or by Telex 45897 SOLTERWARN BLDR.

Data are provided for cost of copying or under data exchange arrangements. The general price
Tist below applies. For complex requests, estimate of costs can be provided in advance of filling
an order. In some cases the actual cost, for example for computer processing not specified in the
price 1ist, can be determined only upon completion of the job.

Most requests are filled within three weeks.

Price List:
35 mm film copies of microfilm . . . . . . . I $0.082 per ft.
There are approximately 1400 feet of microfilm.
Electrostatic copies of profiles or autocorrelationdata ., . . . . . . . . . . 0.65 per sheet
There arée approximately 6500 profiles.
Tabe-to-tape copy of magnetic tape (if blank tape supplied) . . . . . . . . . 50.00 per tape
Magnetic tapes {(new blanks) . . . . « . . « . . . .. e e e e current cost

There is a minimum charge of $10.00 per order.

Checks must be made payable in U.S. currency to Department of Commerce, NOAA/NGSDC,
and mailed to the address shown above.
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Introduction

This report basically describes equatorial ionospheric F-region data reduced from the Jicamarca
Radar Observatory (JRO) incoherent scatter observations for particular periods. It lists in catalog
form the times of the observations made during those periods. These F-region data include the
electron concentration, Ne, and the electron and ion temperatures, Te and Ti. The data were inferred
from the incoherent scatter observations of JRO which is located at S11.95 E283.13. JRO is the only
incoherent scatter observatory close to the magnetic equator at 2°N magnetic dip.

For the period 11 November 1966 to 29 April 1969, Ne, Te and Ti data reduced from the JRO
observations are now available both in digital form (on magnetic tape) and in graphical and tabular
form (on microfilm) from the World Data Center A for Solar-Terrestrial Physics. Some results of
similar analyses are already published, in particular the Ne data were presented in graphical form
by McClure et ql. [1970] for the period 27 May 1964 to 1 December 1966. Small amounts of data have
appeared in other published papers and reports. Ionospheric drift velocity measurements reduced
from the JRO incoherent scatter observations for the period July 1967 to March 1970 are found in
an earlier UAG Report, Report UAG-17 [Balsley et aZ., 1971].

Measurement Techniques and Analysis Methods

In the Faraday rotation experiment as performed at JRO, two pulses are transmitted simultane-
ously with opposite circular polarization. By comparing the phases of the echoes of the two pulses
as a function of time delay between transmission and reception, the Faraday rotation angle as a
function of height is determined. The electron concentration profile is obtained from the height
derivative of the Faraday rotation angle. This technique is discussed fully by Farley [1969].

See also Evans [1969] for a general review of the incoherent scatter technique.

In addition to the measurements for Ne, the temporal autocorrelation function p of the radar
echoes is measured at a series of time separations t. The method by which these measurements are
made is described in considerable detail by Farley et «7. [1967] and Farley [1969] and will not be
discussed here. Our concern is with the analysis of the measured autocorrelation function to
deduce parameters of the fonospheric plasma.

The JRO measurements of the autocorrelation functions are usually valid only in the ionospheric
F2 Tlayer where almost all of the ions are jonized oxygen (0%). Therefore, the ionic composition has
been approximated by pure 0%, so that the only parameters determined by the present analysis are Te
and Ti. The presence of appreciable concentrations of ions other than 0% will, of course, cause
errors in the derived values of Te and Ti. In particular, near the top of the analyzed height range,
especially at night during solar minimum, there may be appreciable concentrations of ionized hydrogen
(H*). For small fractional concentrations of H*, the fractional errors in Te and Ti are of the
order of -1 and +1 times the fractional concentration, respectively. Since the fractional con-
centration of H* in the F2 Tayer typically increases with height with a scale height of the order
of 150 km, the presence of appreciable concentrations of H' leads to a characteristic and obvious
decrease in Te and an increase in Ti with height.

Examples of theoretical curves of p(t) for pure 0%, two values of Te and three values of Te/Ti
are shown in Figure 1. Two impprtant laws are illustrated. The first law states that the value
of T at p = -0.08 varies as Te™2 with only a negligible dependence on Te/Ti. The second law states
that the minimum value of p (pmin) in the first negative loop varies approximately linearly with
Te/Ti, as illustrated in Figure 2, but is otherwise independent of Te. The following empirical
formula gives Te/Ti to two decimal places:

Te/Ti = .2305 - 4.666 pmin + 9.23 pmin2 (1)
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Examples of the theoretical autocorrelation function p(t) for Te=1000K and
1500K while Te/Ti = 1.0, 1.5 and 2.0. These curves illustrate that © at the
p = -0.08 point is essentially independent of Ti and that the depth of the
first negative loop depends only on Te/Ti. These laws assume a constant ion
composition, in this case pure o+,
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Fig. 2. Te/Ti plotted as a function of pmin (the minimum value of the auto-
correlation function). The quadratic equation gives Te/Ti to two
decimal places.

With these two laws, Te and Te/Ti may be found from the autocorrelation data by scaling the
value of T at p = -0.08 and at pmin. Alternatively, Te and Te/Ti can be determined by fitting the
theoretical curves to the measured values of p. The fitting has been done in the present analysis
by adjusting the values of Te and Te/Ti until the best fit in a least squares sense is obtained.
This method has the advantage of using all the data and so reduces the effects of noise.

Examination of the actual autocorrelation data along with the functions fitted during the
analysis can provide valuable insight into the quality of the Te and Ti values found at any par-
ticular height and time. Therefore, for each height a plot of measured p's versus T and the corre-
sponding best-fitting function, when actually found, is included on the microfilm. A rather compact

format was used to enable easy visual comparison of data from one height to the next. A sample
frame is shown in Figure 3.
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A sample microfilm frame presenting the autocorrelation function found

by the analysis program using the raw data and the best fitting functions.
Data for 32 heights are given on each frame. This frame, for 17 Jan.,
1968, 1200-1230 (75° W time), presents data for heights between 145 and

455 km in 10 kilometer steps. A much more detailed explanation of this
Figure is given in the text.




Figure 3 presents data taken on 17 January 1968 during an integration from 1200 to 1230 hours
(75°W time), as indicated by the title along the left margin. The Figure Tooks very complex be-
cause data for 32 heights are presented in overlapping form beginning with a height of 145 km and
increasing in 10 km increments to 455 km. This complexity can be avoided by examining one feature
at a time. Consider the bottom row of the Figure. The ordinate is the p axis, ranging from -0.4 to
+0.6, and the abscissa is the v axis, with a tick every 1000 ps. Each tick mark also denotes t = 0
for the height printed sideways, below and to the right of the tick. Each measured value of p is
plotted as a vertical bar centered on the measured value and extending + ¢ (+ one standard deviation).
The sinuous, dotted curves in the plots for 385, 405, 415, 425, 435, and 455 km are the theoretical
autocorrelation functions that best fit the measured values of p. The flattened part of each curve
from 0 to 300 ps is a result of an imposed plot limit just above p = 0.6; the actual curves in this
region are as shown in Figure 1.

Often an autocorrelation function could not be fitted because of some deficiency in the data.
If the deficiency was only a lack of data about the first negative loop, a partial analysis was
carried out. A parabola was fitted by least squares to all the points up to and including the first
point whose value of p was < -0.08. Then the value of t where this parabola intersects the p = ~-0.08
Tine (the dashed line below and parallel to the T axis inserted for ease in reading values) was used
to obtain Te. This parabola, when used, is plotted through the data points as a dotted curve, and
the point of intersection is indicated by a circle (e.g., at heights 395 and 445 km in Figure 3).
When even this partial analysis could not be completed, only the data bars are plotted, as for the
first 13 heights (145-265 km) in Figure 3.

In the first row of Figure 3 some of the measured p's are plotted using other symbols. The
x's seen throughout the data in the first eight heights (145-215 km) indicate points that have been
rejected because the space-time geometry of the JRO configuration implies a high probability of
contamination by strong echoes from the equatorial electrojet or by a succeeding pulse. The up
and down arrow symbols (+ ¥) are used for data points that exceed the -0.4 to +0.6 plotter range
for p, which was imposed to avoid confusion with other data.

The p values as used in this analysis and presented on the microfilm have been adjusted in a
manner that must be discussed in some detail. When the preliminary Te and Ti values were plotted,
it was noticed that at night the ratio Te/Ti was usually less than unity by a significant factor
which was statistically independent of height. If this were true, it would require a large heat
input to the ion gas with a special height dependence. Since in the nighttime equatorial F2 layer
there is not known to be any large heat input with the required height dependence, we have assumed
that this effect was caused by systematic errors.

In order to study these systematic errors, we first restricted our attention to data taken
between 1900 and 0300 hours (75° W time) since earlier evening data and later morning data often
seemed to be in a transition state between day and nighttime conditions. Heights between 300 and
400 km only were considered in order to reduce the possibility of composition effects. The median
Te/Ti, denoted (Te/Ti)med, within this height range was found for each integration, and the results
were plotted versus time.

Examination of this graph showed periods when the Te/Ti bias seemed to be constant except
for statistical fluctuations. For each of these periods the factor RF (p Factor) by which the
o values should be divided so that the median of the (Te/Ti)med's would become 1.0 was calculated.
A graph of the RF values versus date is shown in Figure 4.

This normalizatioq method changes Ti much more than Te, because pmin is changed inversely as
RF put T at p = -0.08 is changed very 1ittle. Indeed, the changes in Te are usually within the
estimated standard deviation of Te, although Te always decreases for RF > 1, and vice versa.

This methqd obviously provides only a first-order correction of Te/Ti. During some periods
there was no nighttime data suitable for a determination of RF. For this reason the last two
months of 1966 data and the first two and one-half months of 1967 data had to be assigned the
mean'RF value (Qame]y, 0.9) of all of the other data. The periods when the nighttime values of
Te/T! were obtained are indicated at the bottom of Figure 4. Furthermore, the statistical fluc-
tuations abgut (Te/Ti)med over the periods for which each RF was determined are not negligible.
Therefore, in some studies the user may wish to renormalize Te/Ti according to a physical model
of temperatgre structure. This can be done approximately by changing the RF for each profile or
set of profiles, with the aid of Equation (1). Unless the change in RF is large, the changes in
Te are negligible, that is, all of the changes in Te/Ti can be attributed to changes in Ti.
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Fig. 4. The RF divisor values applied to the ¢'s plotted over the periods of their use.
The periods when nighttime Te/Ti values were obtained and used in the determina-
tion of RF are indicated at the bottom of the graph. The mean RF value of 0.9
was used until 11 February 1967. The process used to determine RF is described
in the text.

Format of Archived Data

An example of the graphical and tabiular data as it appears on the microfilm is shown in
Figure 5. The electron concentration data is presented in the upper right graph and in the second
column of the table, Tabeled Ne. The calculated standard deviation of Ne resulting from the dif-
ferentiation of the Faraday angle is shown as a horizontal bar on the graph (too small to be
visible in this example) and in the first e column, just to the right of the Ne column. It must
be emphasized that ¢ is only the standard deviation due to statistical errors, and that the ac-
curacy of Ne can also be affected by systematic errors. In general, rapid variations of Ne with
either height or time must be treated with caution. For example, in Figure 5 the rapid increase
of Ne with decreasing altitude below 205 km is a systematic error caused by strong scatter from
field-aligned irregularities in the E region. At night, when spread-F irregularities are also
often present, this kind of error can extend to greater heights, Certain other systematic errors
are caused by imperfections in the detectors, particularly at the greatest altitudes where the
signal-to-noise ratio is small. Such imperfections probably cause the weak sinusoidal variation
in Ne from about 450 to 600 km in Figure 5.

The Te and Ti data are presented in the upper left graph and in columns four and SiX, re-
spectively, in the table. On the graph, the Te points are connected by a solid Tine and the Ti
points are denoted by circles. The estimated standard deviations resulting from statistical
errors in the measured values of p are shown as horizontal bars on the graph and are 1listed in the
respective € columns (i.e., columns five and seven) in the table. The column labeled ICD is a
diagnostic code used in the analysis program and can be ignored.

The original magnetic tape archived in the data center is a 9-track, 1600 phase encoded
binary tape. A detailed description of the format is available upon request from WDC-A, and
other types of tapes (such as 7-track binary) may be made available. The tape contains all the
Ne, Te, and Ti results, but does not -contain the autocorrelation function data from which they
were obtained. 6
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Fig. 5. Te and Ti are plotted against height in the graph at the upper left.
Te is plotted using connected error bars (+ one standard deviation)
while Ti is plotted using circles intersected with error bars. Ne
is plotted against the same height scale in the graph at the upper
right, using connected error bars. The table in the lower part of
the Figure presents the same information in tabular form. Zero values
indicate that no results were obtained. The e column gives the esti-
mated standard deviation of the parameter in the column just to the

left, in the same units. The "ICD" column contains a computer diag-
nostic code and may be ignored.
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Catalog

Values of Ne, Te, and Ti (normalized as discussed above) along with their associated dates,
times and heights and estimated errors are archived at WDC-A on magnetic tape and microfilm.
Table 1 is a catalog of the observing periods during which measurements were made. Within each
observing period there are one or more radar integrations, each of which is an average of several
thousand samples received over 5 to 10 minutes during sunrise, 15 to 30 minutes in the daytime,
and 15 to 45 minutes at night. The integrations are usually contiguous in time, but occasionally
there are gaps caused by operational difficulties. There are a few time discontinuities on the tape,
resulting from integrations being entered on the magnetic tape in non-chronological order. The

times written on the magnetic tape and microfilm are correct. Approximately 1600 hours of radar
data were analyzed.

Reliability of the Data

The reliability of the present data for any particular aeronomical study can be determined
only by careful consideration of the statistical and systematic errors described in this report.
The Ne data should be adequate for any study consistent with the statistical errors. On the other
hand, the Timitation to regions of nearly pure 0% and the normalization of Te/Ti are especially
important to the accuracy of the temperature measurements. Judgment of the adequacy of the data
for any particular study or of the correctness of a renormalization procedure must, of course, be
the responsibility of the user.
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TABLE 1

CATALOG OF NE, TE AND TI MEASUREMENTS AT JICAMARCA RADAR OBSERVATORY

TIME INTERVAL COVERED TIME INTERVAL COVERED
NO. OF NO. OF
YEAR  DATE 75WMT DATE 75WMT PROFILES YEAR  DATE 75WMT DATE 75WMT PROFILES
1966 NOV 11, 0422 TO NOV 11, 1915 50 1967 APR 1k, 2145 TO APR 15, 0245 16
NOV 12, 0315 TO NOV 12, 1215 55 APR 16, 1035 TO APR 16, 122C 8
NOV 13, 0530 TO NOV 13, 1145 29 APR 17, 1200 TO APR 17, 1330 A
NOV 14, 1640 TO NOV 16, 0605 iz1 APR 20, 1345 TO APR 20, 1500 3
DEC 1, 1210 TO DEC 2, Du30 45 APR 21, 1330 TO APR 21, 2100 15
DEC 2, 0835 TO DEC 2, 1130 7 APR 25, 0100 TO APR 25, 0415 7
DEC 7, 1506 TO DEC 7, 1635 2 APR 25, 1215 TO APR 25, 1500 6
DEC 9y 1353 TO DEC Y, 1619 3 APR 265 1845 TO APR 26, 21380 [
DEC 12, 0912 TO DEC 12, 1240 5 APR 27, 0130 7O APR 27, 0330 5
DEC 13, 1715 TO DEC 1, 093D 50 APR 275 1240 TO APR 28, 0308 25
DEC 14, 1500 TO DEC 14, 1800 3 APR 30, 1900 TO APR 38, 233¢ 10
DEC 15, 1830 TO DEC 15, 2300 7 MAY 1, 19060 TO MAY 1, 223§ 14
DEC 16, 1615 T0 DEC 17, 0300 20 MAY 2, 1020 TO MAY 2, 1605 13
DEC 19, 1745 TO DEC 23, 0315 20 MAY 3, 1130 TO MAY 3, 1315 4
DEC 20, 1645 TO DEC 20, 1845 5 MAY 3, 1530 TO MAY 3, 1615 3
DEC 21, 1625 T0 DEC 22, 024% 22 MAY 12, 0000 TO MAY 12, 053¢ i9
DEC 22, 1430 TO DEC 22, 1830 16 MAY 125 1115 TO MAY 12, 1505 33
1967 JAN 2, 1400 TO JAN 2, 1800 9 MAY 106, 1600 TO MAY 16, 1615 2
JAN 3, 1036 TO JAN 3, 1530 6 MAY 24, 1150 TO MAY 25, 0336 35
JAN 3, 1900 TO JAN 4, 0330 10 MAY 25, 1045 TO MAY 25, 2100 29
JAN &4 1015 TO JAN 5, 0215 20 MAY 269 0030 TO MAY 26, (200 4
JAN S5, 1020 TO JAN 5, 0145 19 MAY 265 0920 TO MAY 256, 171% 13
JAN B 1410 TO JAN 56, 1845 8 MAY 275 1645 TO MAY 27, 23380 15
JAN 10, 1036 TO JAN 13, 2008 145 MAY 29, 1210 TO MAY 23, 1800 109
JAN 11, 1555 TO JAN 12, 02&5 17 MAY 30, 1200 TO MAY 3y, 1800 160
JAN 12, 1745 TO JAN 13, 0245 14 MAY 31, 0118 TO MAY 31, 0130 2
JAN 13, 1104& TO JAN 14, 0145 25 MAY 315 0415 TO MAY 31, 0445 3
JAN 14, 0922 TO JAN 15, 0245 31 MAY 31, 0815 TO MAY 31, 0930 3
JAN 15, 0830 TO JAN 16, 0245 3i MAY 31, 1645 TO MAY 31, 1845 6
JAN 19, 10630 7O JAN 20, 0300 29 MAY 31, 2230 TO JUN 1, 0345 7
JAN 205 1425 TO JAN 20, 1430 2 JUN 1, 1035 TO JUN 1, 1035 1
JAN 20, 1800 TO JAN 21, 8300 1t JUN 45 1345 TO JUN 1, 1400 2
JAN 22, 1325 TO JAN 22, 2025 84 JUN 1, 1645 TO JUN 1, 1780 2
JAN 23, 1520 TO JAN 24, 0300 20 JUN 25 1400 TO JUN 2, 14D¢ 1
JAN 24, 1022 TO JAN 24, 2200 23 JUN 25 1515 T0 JUN 2, 15600 2
JAN 25, 0300 YO JAN 25, 0300 1 JUN 8 1122 TO JUN 8, 1225 2
JAN 315 1903 TO JAN 31, 1926 3 JUN 85 1545 TO JUN 8, 1545 1
JAN 31, 2200 TO FEB 1, 0845 22 JUN 9, 1545 TO JUN 9, 1545 1
FEB 2, 0300 TO FEB 2, 1045 27 JUN 12, 0910 TO JUN 12, 8945 2
FEB 7, 1330 TO FEB 8, 0400 24 JUN 165 1500 TO JUN 16, 18068 )
FEB 8, 0930 TO FEB 9, 0500 30 JUN 22, 1530 TO JUN 22, 2315 17
FEB 9, 0845 TO FEB 9, 1100 8 JUN 245 1315 TO JUN 24, 1415 3
FEB 10, 1000 TO FEB i1, 0500 30 JUN 284, 1715 TO JUN 245 1945 g
FEB 16, 1015 TO FEB 17, 0245 29 JUN 27, 1445 TO JUN 27, 1215 3
FEB 17, 0845 TO FEB 18, 0535 TN JUL 65 1400 TO JUL 6, 1600 ]
FEB 21, 1545 TO FEB 21, 1700 4 JUL 7, 0950 TO JUL 7, 155% 13
FEB 22, 1130 TO FEB 22, 1585 g9 JUL 11, 2300 TO JUL 11, 2300 1
FEB 23, 0905 TO FEB 23, 0950 4 JUL 12, 0200 TO JUL 12, 0400 2
FEB 23, 1200 TO FEB 24, 0330 31 JUL 13, 0405 TO JUL 13, 040S 1
FEB 24, 0830 TO FEB 2%, 1315 11 JUL 13, 0725 TO JUL 13, 8725 1
FEB 24y 1600 TO FEB 25, 0200 16 JUL 13, 1550 TO JUL 13, 1550 1
FEB 27, 1200 TO FEB 27, 1230 2 JUL 17, 1400 TO JUL 26, 0750 149
FEB 28, 1130 TO FEB 28, 1230 2 JUL 21, 0400 TO JUL 21, 0435 1
MAR 1, 0915 TO MAR 1, 1757 120 JUL 21, 0800 TO JUL 21, 080G 1
MAR 3, 0900 TO MAR 3, 0900 1 JUL 2%, 2305 TO JUL 24, 2385 1
MAR 3, 1145 TO MAR 3, 1330 A JUL 25, 2000 TO JUL 26, 0800 33
MAR 3, 1600 TO MAR 4, 0345 25 JUL 34, 0920 TO JUL 31, 0940 2
MAR 65 1215 TO MAR &, 1230 2, JUL 31, 1630 TO JUL 31, 1730 2
MAR 7, 0930 TO MAR 7, 1230 8 AUG 1, 2230 TO AUG 2, G200 7
MAR 22, 1400 TO MAR 22, 1708 6 AUG 2, 0500 TO AUG 2, 091% 12
MAR 22, 2030 TO MAR 22, 2030 1 AUG 2, 1615 TO AUG 3, 1200 40
MAR 23, 1100 TO MAR 23, 2230 13 AUG 7, 2040 TO AUG 7, 2040 1
MAR 24, 0400 TO MAR 24, 0100 i AUG 9, 2330 TO AUG 9, 2330 1
MAR 27, 1045 TO MAR 27, 1700 48 AUG 10, 1500 TO AUG 11, 0115 19
MAR 29, 1400 TO MAR 29, 140§ 1 AUG 11, 0935 TO AUG 12, 0750 52
MAR 29, 1630 TO MAR 23, 180% 2 AUG 14, 1300 TO AUG 17, 1030 157
MAR 30, 1530 TO MAR 31, 0338 24 AUG 17, 2311 TO AUG 17, 2311 1
MAR 31, 1445 TO MAR 31, 1230 3 AUG 23, 1445 TO AUG 23, 1515 5
APR 5, 1000 TO APR 5, 1730 15 AUG 28, 1745 TO AUG 29, 1200 48
APR 12, 1430 TO APR 13, 0330 27 AUG 29, 1510 TO AUG 31, 0980 104
APR 13, 1030 TO APR 14, 0115 33 SEP 1, 1450 TO SEF 1, 1940 59
APR 14, 1415 TO APR 14, 1445 8 SEP 5, 1845 TO SEP &, 0100 16
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TABLE 1 (CONT'D)

TE AND TI MEASUREMENTS AT JICAMARCA RADAR OBSERVATORY

TIME INTERVAL COVERED

TIME INTERVAL COVERED

NO. OF NO. OF
YEAR  DATE 75WMT DATE 754MT PROFILES YEAR  DATE 75WMT DATE 75WMT PROFILES

1967 SEP 7, 1815 TO SEP 8, 0100 18 1968 JUL 235 1615 TO JUL 24, 0745 32
SEP 8y 1428 TO SEP 8, 1645 3 JUL 24, 1145 TO JUL 24, 2345 23
SEP 12, 1700 TO SEP 13, 0930 36 JUL 30, 0800 TO JUL 31, 0730 52
0CT 10, 1228 TO OCT 12, 0800 165 AUG 6, 1630 TO AUG 7, 1600 56
OGT 12, 1200 TG 0CT 12, 1230 2 AUG 8, 1415 TO AUG 8, 1430 2
0CT 24, 1600 TO OCT 24, 2345 16 JAUG 9, 1200 TO AUG 9, 1230 3
0CT 26, 1645 TO OCT 265 2345 13 AUG 26, 1650 TO AUG 26, 2300 16
OCT 28, 1780 TO OCT 28, 2300 14 AUG 27, 2145 TO AUG 28, 1530 42
0CT 30, 1555 TG OCT 30, 1555 1 SEP 3,°1620 TO SEP 4, 0830 36
NOV 3, 0515 TO NOV 3, 0830 7 SEP 4, 1430 TO SEP 5, 1500 58
NOV 16, 1115 TO NOV 165 1400 5 SEP 13, 1200 TQ SEP 13, 1315 3
NOV 165 4740 TO NOV 16, 2300 10 SEP 23, 1330 TO SEP 23, 1530 &
NOV 17, 0500 TO WOV 17, 0715 4 SEP 23, 1845 TO SEP 24, 0900 33
NOV 17, 1245 TO NOV 17, 1245 1 OCT 7, 1330 TG0 OCT 7, 1745 9
NOV 20, 1535 TO NOV 20, 1535 1 0CT 8, 1132 70 0CT 9, 1607 57
NOV 23, 0850 TO NOV 25, 0800 180 OCT 15, 1605 TO OCT 16, 0206 30
NOV 28, 1815 TO NOV 29, 0130 19 OCT 16, 1515 TO OCT 17, 0200 34
NOV 29, 0830 TO NOV 29, 0918 2 OCT 18, 1240 TO OCT 18, 1510 21
NOV 29, 1215 TO NOV 29, 1245 2 0CT 21, 1108 TO 0OCT 21, 1435 19
NOV 29, 1745 TO NOV 29, 2300 20 OCT 21, 1720 TO OCT 22, 0800 47
DEC 12, 1140 TO DEC 12, 1230 3 0CT 22, 1130 TO OGT 22, 1200 2
DEC 12, 1750 TO DEC 13, 6330 23 0CT 22, 1630 TO OCT 23, 0345 36
DEC 13, 1845 TO DEC 13, 1945 5 OCT 31, 1315 TO NOV 1, 1200 58
DEC 18, 1300 TQ DEC 19, 2300 84 NOV 1, 1405 TQ NOV 1, 2345 22
DEC 21, 1200 TO DEC 21, 1300 3 NOV 2, 0200 TO NOV S, 0600 170
DEC 26, 12060 TO DEC 26, 1300 3 NOV 5, 1015 TO NOV &, 0500 43
DEC 27, 1445 TO DEC 27, 1415 6 NGV 6, 1230 TO NOV 6, 1250 2
DEC 29, 1200 TO DEC 29, 1330 4 NOV &5 1530.T0 NOV 6, 2330 15
1968 JAN 2, 1145 TO JAN 2, 1330 5 NOV 19, 1110 TO NOV 21, 0615 97
JAN 3, 1200 TO JAN 3, 1230 2 DEGC 3, 1245 TO DEC 3, 2045 20
JAN &y 1200 TO JAN 4, 13060 3 DEC 35 2300 TO DEC 4, 1545 40
JAN 165 0930 TO JAN 165 1330 9 DEG 165 1545 TO DEC 16, 2133 i1
JAN 169 1625 TO JAN 17, 2345 71 DEC 17, 0930 T0 DEGC 17, 1100 3
JAN 28, 2220 TO JAN 28, 2300 3 DEC 17, 41400 TO DEC 48, 0800 45
FEB 22, 1200 TO FEB 22, 2330 28 DEC 18, 1130 TO DEC 18, 1300 4
MAR 13, 0855 TO MAR 13, 1330 8 DEC 20, 1515 T0 DEC 21, 0000 29
MAR 13, 1600 TO MAR 14, 080 53 DEC 23, 1640 TO DEC 24, 0815 23
APR 2, 1830 TO APR 3, 0830 48 DEC 27, 1530 TO DEC 27, 2345 18
APR 3, 1400 TO APR 4, 0815 55 DEC 30, /1405 TO DEC 30, 1405 1
APR 23, 1215 TO APR 24, 0800 43 DEC 305 1730 TO DEC 30, 2345 15
APR 24, 1200 TO APR 24, 1300 3 1969 JAN 7, 0700 TO JAN 7, 1083 6
APR 2h, 1645 TO APR 24, 2357 21 JAN 7, 1330 TO JAN 8, 0800 41
APR 25, 0200 TO APR 25, 0300 17 JAN 28, 1020 TO JAN 28, 1100 3
APR 26, 0130 TO APR 26, 0800 20 JAN 28, 1345 TO JAN 23, 0800 42
APR 29, 2215 TO APR 30, 0300 19 JAN 29, 1120 TO JAN 38, 6800 53
APR 30, 1645 TO APR 38, 2345 20 FEB 17, 1530 TO FEB 19, 1130 105
MAY 2, 0100 TO MAY 2, 0400 6 FEB 24, 1302 TO FEB 24, 1323 2
MAY 15, 1745 TO MAY 16, 0745 22 FEB 26, 0830 TO FEB 28, 0330 102
MAY 165 1345 TO MAY 16, 1485 3 FEB 28, 1145 TO FEB 28, 1230 3
MAY 17, 0930 TO MAY 18, 0745 41 MAR &y 1715 TO MAR 6, 0800 93
JUN 55 1230 TO JUN 6, 1430 G4y MAR 17, 1645 TO MAR 18, 1100 62
JUN 11, 0945 TO JUN 12, 0830 44 MAR 18s 1650 TO MAR 19, 0900 62
JUN 20, 1250 TO JUN 21, 1500 .54 MAR 19, 1640 TO MAR 205 03060 60
JUN 24, 1030 TO JUN 24, 1208 5 MAR 25, 1145 TO MAR 26, 0830 54
JUN 245 1630 TO JUN 24, 2245 13 MAR 27, 1315 TO MAR 27, 1600 4
JUN 25, 1245 TO JUN 26, 1550 67 APR 35 0945 TO APR 3, 1100 5
JUL 1, 1245 TO JUL 1, 1380 2 APR 185 1805 TO APR 10, 2345 24
JUL 8, 1645 TO JUL 8, 1705 2 APR 11, 1920 TO APR 11, 2245 14
JUL 9, 0830 TO JUL 10, 1630 69 APR 12, 2020 TO APR 12, 2230 10
JUL 11, 4500 TO JUL i1, 1500 1 APR 13, 2040 TO APR 13, 2345 14
JUL 12, 1440 TO JUL 12, 1440 1 APR 14, 2030 7O APR 14, 2315 12
JUL 165 1515 TO JUL 16, 1530 2 APR 15, 1845 TO APR 15, 2345 21
JUL 17, 1220 TO JUL 17, 1250 2 APR 16, 2045 TO APR 16, 2230 8
JUL 22, 13060 TO JUL 22, 1458 4 APR 22, 1620 TO APR 24, 1500 115
JUL 23, 1100 TO JUL 23, 1300 5 APR 28, 1400 TO APR 29, 1130 50

10




UAG Series of Reports

Prepared by World Data Center A for Selar-Terrestrial Physics, NOAA, Boulder, Colorado, U.S.A.

These reports are for sale through the National Climatic Center, Federal Building, Ashevi?lg, NC 28801,
Attn: Publications. Subscription price: $25.20 a year; $12.00 additional for foreign ma111ng§ single
copy price varies. These reports are issued on an irregular basis with 6 to 12 reports bg1ng 1§sued
each year. Therefore, in some years the single copy rate will be less than the subscription price,

and in some years the single copy rate will be more than the subscription price. Make check or money
order payable to: Department of Commerce, NOAA.

Some issues are now out of print and are available only on microfiche as indicated. Requests for micro-
fiche should be sent to World Data Center A for Solar-Terrestrial Physics, NOAA, Boulder, Co 80302,
with check or money order made payable to Department of Commerce, NOAA.

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", microfiche 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 Sglgr—Geophysica] Activity October 24-November 6, 1968", price (includes Parts 1
and 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 "Solar-Geophysical 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 November
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 I0SY (1964-65) and IASY (1969)", price 70 cents.

UAG-17 “lIonospheric Drift Velocity Measurements at Jicamarca, Peru (July 1967-March 1970)", micro-
fiche 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", price $1.75.

UAG-24 "Data on Solar-Geophysical Activity Associated with the Major Ground Level Cosmic Ray Events
of 24 January 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 “Co11§cted 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", by Joe Haskell Allen, Carl
C. Abston and Leslie D._Morr1s, National Geophysical and Solar-Terrestrial Data Center,
Environmental Data Service, February 1974, 142 pages, price 75 cents.

UAG-32 "Synoptic Radio Maps of the Sun at 3.3 mm for the Years 1967-1969", by Farle B. Mayfield and
Kennon P. White III, San Fernando Observatory, Space Physics Laboratory and Fred I. Shimabukuro,
Electronics Research Laboratory, Laboratory Operations, The Aerospace Corporation, E1 Segundo,
California, 90245, April 1974, 26 pages, price 35 cents.

UAG-33 "Auroral Electrojet Magnetic Activity Indices AE(10) for 1967", by Joe Haskell Allen, Carl
C. Abston and Leslie D. Morris, National Geophysical and Solar-Terrestrial Data Center,
Environmental Data Service, May 1974, 142 pages, price 75 cents.

UAG-34 "Absorption Data for the IGY/IGC and IQSY", compiled and edited by A. H. Shapley, National
Geophysical and Solar-Terrestrial Data Center, NOAA, Boulder, Colorado, U.S.A., W. R.
Piggott, Science Research Council, Slough, U.K., and K. Rawer, Arbeitsgruppe fiir Physikalische
Weltraumforschung, Freiburg, G.F.R., June 1974, 381 pages, price $2.00.




UAG-35

UAG-36

UAG-37

UAG-38

UAG-39

UAG-40

UAG-41

UAG-42

UAG-43

UAG-44

UAG-45

UAG-46

UAG-47

"Catalogue of Digital Geomagnetic Variation Data at World Data Center A for Solar-Terrestrial
Physics", prepared by Environmental Data Service, NOAA, Boulder, Colorado, July 1974, 20 pages,
price 20 cents.

“An Atlas of Extreme Ultraviolet Flashes of Solar Flares Observed Via Sudden Frequency Devia-
tions During the ATM-SKYLAB Missions", by R. F. Donnelly and E. L. Berger, NOAA Space Environ-
ment Laboratory, Lt. J. D. Busman, NOAA Commissioned Corps, B. Henson, NASA Marshall Space
Flight Center, T. B. Jones, University of Leicester, UK, G. M. Lerfald, NOAA Wave Propagation
Laboratory, K. Najita, University of Hawaii, W. M. Retallack, NOAA Space Environment Laboratory,
and W. J. Wagner, Sacramento Peak Observatory, October 1974, 95 pages, price 55 cents.

“Auroral Electrojet Magnetic Activity Indices AE(10) for 1966", by Joe Haskell Allen, Carl C.
Abston and Leslie D. Morris, National Geophysical and Solar-Terrestrial Data Center, Environ-
mental Data Service, December 1974, 142 pages, price 75 cents.

“Master Station List for Solar-Terrestrial Physics Data at WDC-A for Solar-Terrestrial Physics",
by R. W. Buhmann, World Data Center A for Solar-Terrestrial Physics, Juan D. Roederer, Unijver-
sity of Denver, Denver, Colorado, M. A. Shea and D. F. Smart, A.F.C.R.L., Hanscom AFB, Massa-
chusetts, December 1974, 110 pages, price $1.60.

"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, Environ-
mental Data Service, February 1975, 144 pages, price $2.05.

"H-Alpha Synoptic Charts of Solar Activity For the Period of Skylab Observations, May, 1973-
March, 1874", by Patrick S. McIntosh, NOAA Environmental Research Laboratory, February 1975,
32 pages, price 56 cents.

"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 Laboratory, and
Jerome T. Nolte, American Science and Engineering, Cambridge, Massachusetts, March 1975,
25 pages, price 48 cents.

"Observations of Jupiter's Sporadic Radioc Emission in the Range 7.6-80 MHz 10 December 1971
through 21 March 1975", by James W. Warwick, Georoe A. Dulk, and Anthony C. Riddle, Depart-
ment of Astro-Geophysics, University of Colorado, Boulder, Colorado 80302, April 1975,

49 pages, price $1.15.

”Catg]og 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.

“Synoptic Maps of Solar 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,

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

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

"Auroral Electrojet Magnetic Activity Indices AE(11) for 1973", by Joe Haskell Allen, Carl C.
Abston and Leslie D. Morris, National Geophysical and Solar-Terrestrial Data Center, Environ-
mental Data Service, June 1975, 144 pages, price $2.10.

UAG-48A "Synoptic Observations of the Solar Corona during Carrington Rotations 1580-1596 (11 October

UAG-49

UAG-50

UAG-51

UAG-52

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. T. 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.

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

”High—thitude Supp]ement 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 3044 Spectroheliograms from
the Manned Skylab Missions", by J. D. Bohlin and D. M. Rubenstein, E. 0. Hulbert Center for
Space Research, Naval Research Laboratory, Washington, D. C. 20375 U.S.A., November 1975,

30 pages, price 54 cents.

"Experimental Comprehensive Solar Flare Indices for Certain 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.

USCOMM-NOAA-ASHEVILLE-L4-76-1800






