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SE'CTION I

INTRODUCTION

Extensive optical measurements were made of the phenomeno-

logical development and structural characteristics of five primary and

four .econdary high altitude barium releases of the 1971 ARPA Project

Secede II Test Program, The overall goals of the optical measurements

were to provide photograph>. data on the morphological development of

the barium clouds, the detailed characteristics of ion cloud striations,

the brightness profile and time history of the ion cloud emisions, and

the relative development and geographi(:d separation of the ion and

neutral clouds for both the prim-ry and secondary releases as a function

of release altitude. The first two objectives are of particular importance

to the radar, and related experiments, wherea3 the latter two are of more

significance to the theorists concerned with the general phenomenology of

the large releases and the relative interac'.ion of the atmosphere with the

large and small (secondary) release clouds. To this end a wide array of

photographic instrumentation was deployed at three primary optical sites

and three secondary optical sites for the five twilight releases of Secede

II. This instrumentation included high resolution cameras, wide angle

tracking cameras, ion morphology cameras, and a variety of documen-

tary cine and pulse cameras. Almost complete success was achieved

in the operation of this instrumentation throughout the Secede test series.

Appendix A contains a compilation of instrumentation plans which detail

the pertinent parameters of the instrumentation used.

The purpose of this preliminary data report is to identify, insofar

as is possible, what useful data was obtained so that this information can

be disseminated to the Secede community for reference as quickly as

possible. The main content of this report is therefore a compilation of

daia record summaries for each optical site for each barium release
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event. In order to help in the interpretation of this information, a table

listing the operational parameters of each event is presented as Table 1.

Table 2 lists the geographical location of each fixed optical station. The

relative location of the primary sites at Eglin AFB, Tyndall AFB, and

Barin Field with respect to a nominal sub-release point are shown in

Figure 1. A mobile van with a small array of optical instrumentation

was pre-positioned in different locations for each barium event. Table 3

summarizes these positions. Table 4 is in effect a resume of Section III

containing the record summary data and should be useful as a guide to

the more detailed data in-that section.
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TABLE 2

TIC OPTICAL SITE LOCATIONS

Site Location

Eglin AFB, C-6 N30 0 34'

W86 0 13 ,

Tyndall AFB, 9702 N29058 ,

W85 0 28,

Barin Field, Ala. N30 0 24 ,

W870 38'

Mobile Van

Sumat-a, Fla. N29 0 53'

W84 0 59,

Ft. Meyers, Fla. N26 0 39'

W81 43'
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SECTION II

GENERAL COMMENTS

The vast amount of ; ptical data obtained on each of tb , five high

altitude barium releases will clearly be of benefit to both experimenters

and theorists alike. Degradation of data due to natural cloud cover or
sky background was very minimal. The geographical positions of the

primary optical sites were such as to provide good complementary

perspectives of the releases. The C-6 site at Eglin AFB was in several

instances such as to be looking nearly up the field lines at or shortly

subsequent to the time of striation formation. Figures 2 and 3 show

the Plum I event as seen from Tyndall AFB. Figure 2 shows the ion

cloud as the first striated structure has appeared at R + 8 minutes.

(The spherical neutral cloud appears above the ion cloud in the perspective

shown). Figure 3 shows the proliferation of such structure at R + 16

minutes.

Figure 4 shows the Redwood I ion cloud in the process of develop-

ing striations at about R + 21 minutes as seen from Eglin AFB C-6 site.

This perspective was looking essentially up the field lines through the

ion cloud. The approximate projected dimensions of two representative

aspects of the striated structure are called out on the photograph.

Figures 5 and 6 show the Spruce ion cloud at different stages of

development, again looking essentially up the field lines from the C-6

site. The figures represent R + 17 minutes and R + 21 minutes,

respectively. In these figures, some spatial dimensions are also shown

including the so called fine structure of the order of a few tens of meters.
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Figure 2. PLUM EVENT, Tyndall AFB, R + 8 mm. 9 sec.
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Figure 3. PLUM EVENT, Tyndall AFB, R + 16 min. 1 sec.
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Figure 5. SPR~UCE EVE~NT, Eglin C-6 Site, approx. R +17 min. 30 sec.
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Figure 6. SPRUCE EVENTr, Eglin C-6 Site, approx. Ri 21 min. 30 see.



SECTION III

DATA RECORD SUMMARIES
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