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CHAPTER 3    RESULTS (Continued) 

3.5       KING FISH 

3.5.1    Spatial Radiometer (Section 2. 2. 2).    Data 

are presented in Figures 3. 360 through 3.426. 

During King Fish, detectors 10,  11,  ^and 13 were 

disconnected, the channels once again forming the low 

sensitivity components of channels 3,  5,  7, and 21 on both 

systems. 

All channels operated normally on both systems. 

On the system on board Kettle I, the silicon filter was in 

position from H + 0 to H + 14 seconds.   After that time the 

germanium and silicon filters were sequenced at one-minute 

intervals. 

On the system on board Kettle II, the silicon filter 

was in position from H + 0 to H + 28 seconds.   After that 

time the normal germanium-silicon sequence started. 

Excluded from automatic diiwii^radin^ 
and declassification 
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3.5.2   Filter Photometer (Section 2.2.3).    The 5. 0- 

and 2. 7-micron data taken during this event was all of a 

very uniform nature.   All photometers recorded signals 

which began at high levels and decayed to background 

levels after about H + 60 seconds for the 5. 0-micron data, 

and H + 40 seconds for the 2. 7-micron data.   Apparent sky 

radiances for both wavelengths are given in Figures 3.427 

and 3.428.   Right rolls of the aircraft are seen in the 5.0- 

micron data after about H + 130 seconds. 

3. 5.3   Image Dissector (Section 2.2.4).   Spectral 

data were obtained at the Kettle I station on this shot.   The 

unit appeared to malfunction during the period H + 15 to 

H + 100 msec.   At about H + 100 msec it appears that the 

operation of the instrument was normal.   Absolute levels 

after H + 15 msec are suspect and, hence, not presented. 

Figure 3.429 presents a spectrogram taken at 

H + 15 msec^and Figure 3.430 shows the decay of the 4, 925- 

and 4, 578-Angstrom bands.   Radiant equivalent saturation 

levels are also presented in Figure 3.430.   These figures 

are uncorrected for window transmission and pointing 

(see Table E.2). 

Figure 3.431 presents a spectrogram taken at 

H + 100 msec.    This has not been corrected for system 
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response versup wavelength; hence^it should not be considered 

as a relative spectrum. 

Data were: acquired at the Kettle II station but are 

unreduced as yet. 

3.5.4 Dispersion Units (Section 2. 2. 5).   The systems 

on both aircraft were beset with difficulties on this shot.   On 

Kettle I,high voltage to the amplifier rack was lost apparently 

due to overheating caused by continuous operation during the 

many holds.   On Kettle II three amplifiers became extremely 

noisy.    There were coupling problems on many of the 

remaining data channels. 

It is possible, however, that there are some channels 

with very low amplitude signals available.   This is being 

investigated at present. 

3.5.5 Filter Wheel Radiometer   R4K1 (Section 2.2.6). 

Data were obtained at the Kettle I station in the following 

bands:   1. 55 - 1.615,  1.62 - 1.93, and 1.87 - 2.56 microns. 

Figures 3.432 through 3.434 present irradiance at the 

aircraft,  corrected for window transmission. 

On this event the radiometer tracked the yellow-green 

glow after H + 200 seconds.   At this time the fireball had 

risen and faded. 
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3.5.6    PbS Radiometer (Section 2. 2. 7).   The radio- 

meters (with the exception of the one at Maui) were pointed 

at the 70-km altitude level at angles ranging from 24 to 41 

degrees from the detonation point.   The data (Figure 3. 435) 

appeared highly variable, because the instruments were not 

pointing at the original detonation position and viewed the 

green glow only at later times.   The region of sky toward 

which the Kettle I, Kettle II, and Johnston Island instruments 

were pointing was still a factor of ten brighter than the 

natural background at H + 1, 000 seconds.   At this time the 

readings started to fall off.   At Maui, the signal dropped 

down to background at about H + 3 seconds, but rose again 

as the fireball rose through the instrument field of view 

(see Figure 3.435). 

3.5.7   Automatic Scanner Photometer (Section 2.2.8). 

This instrument aboard Kettle I, obtained data for more 

than 4, 000 seconds in the following spectral bands: 

0.373 - 0.396,  0.420 - 0.456,  0.358 - 0.558,  0.521 - 0.567, 

and 0, 590 - 0.613 micron. 

Contours of isobrightness in the above-mentioned 

spectral bands are presented in Figure 3.436 through 3.610. 

The signal-to-noise ratio of the normal sky back- 

ground scans, before time zero, was extremely low.   Only 
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the 0.358- to 0.558-micron scan produced signal levels high 

enough to be reduced. 

k 3.5.8   UV Spectrometer (Section 2.2.9). The _ _  

instrument aboard Kettle I acquired data in the spectral 

region from 2, 800 to 3, 800 Angstroms for approximately 

5Ü seconds after detonation.   Radiating bands are identifiable 

at 3,160,  3, SöSjand 3, 550 Angstroms. 

A typical spectrogram, taken at H + 34 seconds^is 

presented as Figure 3.611.   This spectrum is uncorrected 

for phototube response versus wavelength.    The decay of the 

band centered at 3, 550 Angstroms is presented in Figure 

3.254. 

3.5.9   Cameras (Section 2.2.11).    A total of 26 

photometric cameras acquired data on this shot.   The total 

photographic coverage inventory is presented on-the next page. 
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Number and lype 
of Camera 

Exposures/Camera Type Film 

Kettle I 

2 Nikon 35 mm 36 Tri-X 

2 Nikon 35 mm 36 Super Ansco 

1 All-Sky 1,000 Super Ansco 

1 All-Sky (limited operati on) 50 Tri-X 

1 Streak 6 feet Tri-X 

Kettle II 

3 Nikon 35 mm 36 Super Ansco 

1 Nikon 35 mm 36 Tri-X 

1 70 mm 200 Tri-X 

1 All-Sky 1,000 Super Ansco 

1 All-Sky (limited operation) 50 Tri-X 

1 Streak 6 feet Tri-X 

Maui 

1 Nikon 35 mm 36 Super Ansco 

1 Robot 35 mm 36 Tri-X 

1 All-Sky 16 mm 500 Tri-X 

2 Streak 35 mm 6 feet Tri-X 

1 Argus (hand operated) 3 feet Tri-X 

Johnston 

1 Nikon 35 mm 36 Super Ansco 

1 All-Sky 16 mm 300 Tri-X 

1 All-Sky 16 mm 300 Super Ansco 

1 Streak 35 mm 3 feet Tri-X 

1 Streak 35 mm 6 feet Tri-X 
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Figure 3.612,  reproduced from a 35-mm color 

photograph, shows the bright fireball, aurora, red air 

shock^and a green shock extending down from the fireball, 

In the two frames of Figure 3. 613 (also from 35--mm color), 

the remains of the white fireball were aligned with the 
f 

magnetic field and took on the now-familiar auroral blue 

cast.   The yellow-green glow below the fireball position 

had become the principal visible feature.   Figure 3. 614 

(also from 35-mm color) shows two 25-second exposures 

of this persistently glowing volume, which remained bright 

and could be photographed for over an hour after detonation. 

The rise of the fireball and the development of the 

red air shock are shown in Figures 3.615 to 3.618 (35-mm 

Eastman Tri-X).   There is also a single photograph oi the 

red air shock taken through a 6, 300-Angstrom interference 

filter (of halfwidth 90 Angstroms).   The photographic image 

of the shock has faded into the background at H + 180 seconds. 

In Figure 3.618 the remains of the original fireball, which 

appeared white from Maui, were seen lined up in the general 

direction of the magnetic field.   The field lines above 

Johnston appeared nearly horizontal in such an over-the- 

horizon projection. 
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Figure 3.619 shows the apparent dimensions of the 

air shock, as seen in the Maui photographs (there are more 

data, still unreduced, on other photographs).   The faster 

Tri-X film showed a larger shock-front radius after H + 100 

seconds than does the Super Anscochrome; this not-unexpected 

effect suggests that the Tri-X data should be used in computa- 

tions of shock speed. 

3.5.10 Photometer (Section 2.2.12).    In the infrared, 

the photometers at Johnston Island and the two aircraft 

stations showed signals 100 times background at H + 100 

seconds (Figure 3. 620).   The fluxes fell rapidly for 250 

seconds, and then very slowly to 3 times background at 

approximately H + 1, 500 seconds.   A strong signal, with a 

second maximum which was presumably due to the fireball 

rising over the horizon, was recorded at Maui. 

In the visible region of the spectrum (for which only 

fragmentary results are presented in Figure 3. 620),  the 

photometers show strong signals up to H + 250 seconds and 

a very slowly decaying signal ten times background at one 

hour.   Data for H + 1, 000 seconds—at which time an 

elliptical yellow-green glow had appeared below the detonation 

are shown in Figure 3.621. 

The red air-shock skyglow, as seen from Maui, is 

documented in Figure 3. 622. 
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3.5.11    Photomultiplier (Section 2.2.14.) The S-l 

surface photomultiplier system on board Kettle II obtained 

the initial optical-IR pulse on this shot.   The energy in- 

creased smoothly to a peak at approximately H + 25 JU sec. 

The slope of the pulse was rather shallow as it crossed 

the oscilloscope triggering level.   This makes the 

apparent time to peak, as reported above,  shorter than 

the true time. 

3.6        TIGHTROPE 

3.6.1      Spatial Radiometer (Section 2.2.2).   The 

data are presented in Figures 3. 623 through 3. 689. 

During Tight Rope, detectors 10,  11,  12,and 13 

were again disabled to allow for low-sensitivity channels on 

detectors 3,  5,  7Jand21. 

All channels functioned properly on the system on 

board Kettle I.   On this system the silicon filter was in 

position from H + 0 to H + 38 seconds, at which time the 

normal filter frequencing started. 

On the system on board Kettle II during Tight Rope 

the high-sensitivity channel 21 failed due to a malfunction 

in the tape recorder.   All other channels operated normally. 

The silicon filter was in position from H + 0 to H + 30 

seconds, at which time the normal filter sequencing started. 
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3.6.2 Filter Photometer (Section 2. 2. 3). All 

photometers on both aircraft functioned properly during 

this shot,   but the resulting sky radiance data presented 

in Figures 3. 690 and 3. 691 are complicated by changing 

aircraft orientation.   Telescopes Nos.  3 and 4 did not 

appear to see the fireball at all in their fields of view 

after about H + 80 seconds^while telescope No. 6 at the 

Kettle I station was still recording detectable signals 

even after H + 140 seconds.   Details of techniques of 

separating out effects due to orientation are given in 

discussion in Chapter 4. 

3.6.3 Image Dissector (Section 2.2.4).   At the 

Kettle I station,continuum radiation was observed from 

H - 0 to approximately H + 90 msec.   At this time, which 

corresponds roughly with the second maximum of the 

optical-1R pulse (see Section 3. 6.4),  radiating bands 

appear at 3, 773, 4, 026_)and 4, 278 Angstroms. 

Spectrograms taken at H + 91 msec and H + 200 

msec are presented in Figures 3. 692 and 3. 693.    Figure 

3. 694 shows the decay of the above-mentioned bands 

from H + 90 to H + 500 msec.    The intensities are 

uncorrected for window transmission and pointing.   It 

should be noted in regard to these absolute intensities that 
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the Kettle I aircraft was badly misoriented at H + 0.   No 

correction factor is available at this time for extrapolation 

^ back to burst point. 

Data were also acquired at the Kettle II station but 

are unreduced as yet. 

3.6.4    Dispersion Units   (Section 2. 2. 5). The total 

irradiance of the prompt optical-IR pulse was obtained in 

each of four broad spectral bands until about H + 1 second 

at the Kettle II station. 

The data, presented in Figures 3.695 through 

3. 698, are reduced only in a preliminary manner.   Final 

reduction with the automatic a-d conversion system is 

being accomplished at present.   These data have not been 

corrected for window transmission or pointing. 

The expected first and second peak characteristic 

of low-altitude detonations were observed on this shot. 

The first maximum occurred at H + 800 n sec, the 

minimum at H + 7 msec^and the second maximum between 

H + 40 and H + 50 msec. 

In the 0. 29- to 0.40-micron region, there is a rather 

large discrepancy in the peak irradiance values reported 

by the two units (Figure 3. 695).   The NUV-4 values are 

considered the more accurate of the two, since at the 
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higher irradiance levels, NUV-102 was dangerously close 

to the non-linear operating characteristics of the photodiode. 

This would tend to be substantiated by the good correlation 

that is observed in the region of the minimum. 

In the 0.50- to 0.75-micron region, data were obtained 

by two units at the Kettle II station.    The intensity level at 

the second peak, however, was not obtained by the units on 

this aircraft.   An estimate of the second peak intensity was 

made by examining RED-92 from Kettle I and obtaining  the 

ratio   of the first to second peak values.   The second peak 

for RED 60 was then reconstructed by assuming the ratios 

to be constant. 

Subsidiary structure on the leading edge of the 

first pulse was observed to behave in the following manner: 

There was a peak at H + 30 ^ sec, a minimum at H + 100 M sec; 

and a plateau from H + 150 to H + 500 M sec^followed by the 

peak at H + 800/u sec. 

Data were also acquired on Kettle I but are not 

presented at this time. 

3.6.5      Filter Wheel Radiometer R4K1 (Section 2.2.6). 

All channels recorded signals which returned to background 

within 200 seconds after burst.   Figures 3. 699 through 

3. 704 present irradiance at the aircraft corrected for 

window transmission. 
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On this shot the radiometer tracked the fireball and 

the glowing purple toroid at later times. 

3.6.6 PbS Radiometer (Section 2.2.7). The 

radiometers at the three nearby stations were pointed 

directly at the detonation (at Maui the detonation was 4. 5 

degrees below the horizon).   These instruments showed 

an extremely intense pulse which came on-scale a 
3 

factor 10   above background at about H + 30 seconds 

(Figure 3.705).   The signal decayed by a factor of ten each 

12 to 15 seconds at Kettle II and Johnston but appeared to 

go down more slowly from Kettle I.   No signal was detected 

at Maui. 

3.6.7 Automatic Scanner Photometer (Section 2.2. 8). 
■ 

Data were obtained on this event and are currently being 

reduced. 

3. 6. 8   UV Spectrometer (Section 2.2.9).   The 

instrument aboard Kettle I acquired data for several minutes. 

Strong radiating bands were apparent in the vicinity of 3,155, 

3, 380,  and 3, 560 Angstroms.    The intensity of the radiation 

remained fairly constant from H + 20 seconds to about H + 3 

minutes.   At this time it rapidly decayed.   The same type of 

structure reappeared at approximately H + 6 minutes; 

however, the signal was about one fourth as intense as it was 
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at H + 3 minutes.   This structure alternately faded and 

reappeared for about 30 minutes.   Work is presently being 

carried out in an effort to determine the absolute levels of 

this apparent late-time UV source. 

A typical spectrogram, taken at H + 88 seconds,is 

presented as Figure 3. 706.   This spectrum is uncorrected 

for phototube response versus wavelength. 

3.6.9   Cameras (Section 2.2.11).   A total of 25 

photometric cameras acquired data on this shot.   The 

total photographic coverage inventory is listed on the next 

page. 

28 

SECRET 



Number and Type 
of Camera Exposures/Camera Type Film 

Kettle I 

2 Nikon 35 mm 36 Super Ansco 

2 Nikon 35 mm 36 Tri-X 

1 70 mm 100 Super Ansco 

1 All-Sky 16 mm 300 Super Ansco 

1 All-Sky 16 mm 300 Tri-X 

1 Streak 35 mm 6 feet Tri-X 

Kettle II 

2 Nikon 35 mm 36 Super Ansco 

2 Nikon 35 mm 36 Tri-X 

1 70 mm 100 Tri-X 

1 All-Sky 16 mm 300 Super Ansco 

1 All-Sky 16 mm 300 Tri-X 

1 Streak 35 mm 6 feet Tri-X 

Maui 

1 Nikon 35 mm 36 Super Ansco 

1 Robot 35 mm 36 Tn-X 

1 All-Sky 16 mm 500 Tri-X 

2 Streak 35 mm 6 feet Tri-X 

Johnston 

1 Nikon 35 mm 36 Super Ansco 

1 All-Sky 16 mm 300 Tri-X 

1 All-Sky 16 mm 300 Super Ansco 

1 Streak 35 mm 3 feet Tri-X 
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The Maui films showed only an over-the-horizon 

flash in the first frame.   At the aircraft and Johnston 

Island stations, the flux from the fireball—which was only 

20 km away—was very high.   Most of the frames were 

over-exposed during the first half minute.   The growth of 

the toroidal fireball, its loss of structure, and its evolution 

into a small,  progressively bluer cloud are shown in 

Figures 3. 707, 3. 708, and 3. 709.   A blue halo appeared 

around the central white fireball proper. 

3.6. 10  Photometer (Section 2.2.12). The infrared 

channels of the photometer (Figure 3.710) showed an 

extremely strong signal,  about ten thousand times 

background,  at H + 30 seconds.   The fluxes decayed by a 

factor of ten each 10 to 20 seconds up to H + 60 seconds. 

Thereafter, the rate of fall-off decreased,and a weak 

signal was detected at H + 400 seconds.   Only the initial, 

time-unresolved pulse was recorded at Maui. 

The wide-band visible channel (Figure 3.711) 

showed a similar steep fall-off up to 50 seconds, which was 

followed by a more gradual decay.   Correlated with the 

observed violet color of the late cloud,  strong, slowly 

decaying, signals were observed at 3,914 (Figure 3.712) 
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and 4, 278 Angstroms.   These were still a factor of five 

above background at H + 2, 000 seconds and presumably 

contributed a major part of the wideband photometer signal. 

Note that the flux near 3, 914 Angstroms decreased nearly 

inversely with time (lit); a similar behavior was observed at 

4, 278 Angstroms. 

3.6.11   Photomultiplier (Section 2.2.14).   The S-ll 

surface photomultiplier on board Kettle I obtained data on 

this shot.   In the initial 200 /u sec of the optical-IR pulse 

(the period covered by the oscilloscope photograph), two 

maxima and a minimum were observed.    The apparent 

times of the maxima are H + 30 and H + 160 /u sec and the 

minimum at H + 80 /u sec.   In effect, these times are faster 

than was actually the case due to a combination of the 

difference in trigger and data zero levels on the oscilloscope 

and the shallow slope of the pulse as it crossed the trigger 

level. 

3. 7       ADDITIONAL COMMENTS 

Although the greater part of the Project 8A. 1 data 

have been presented in the previous sections, there does however 

remain a significant amount of data to be presented at a 

later date.    This is necessitated by the great volume and 
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complexity of the data obtained  and by the imposition of an 

early submission date for the POR. 

3.7.1   PbS Radiometer (Section 2.2.7). Cameras 

(Section 2. 2.11),and Photometer (Section 2. 2.12).  The 

bulk of the data from these instruments have not been pre- 

sented.   All of the photometer and radiometer data were 

recorded on an oscillographic roll.   The data is presently 

being digitized and punched on IBM cards for further reduc- 

tion and analysis in a high-speed digital computer.   The 

densitometry of the film, although automatic, is still rather 

slow on an absolute scale. 

A discussion of the results which should be forth- 

coming from these instruments is presented below. 

The photometers gave the space-integrated flux 

received in five narrow and five wide wavelength bands. 

From these recordings the total power emitted by the 

various glows near the burst in the wavelength region 

0.3 - 1.11 microns can be determined with small 

corrections for the finite field of view of the instrument. 

The cameras register more specifically the power emitted 

by the glowing regions per unit area per unit solid angle, 

that is, the brightness.   From densitometry of the black and 

white film, the spatial brightness in the broad band 0, 3 to 0. 7 
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microns is found.   The three-color layer film gives the 

brightness in each of the spectral bands shown in Figure 

2.38.   The photometer, which covers these wavelength 

bands and the important aurora-airglow lines, allows the 

fraction of this brightness in a continuum or at   unexpected 

wavelengths, and the fraction in or near the ],ines,to be 

computed. 

Straightforward photogrammetry of the photographs 

taken from the four stations permits construction of a three- 

dimensional picture of the glowing volumes, so that the 

optical/infrared blackout from an arbitrary position can be 

computed.   Furthermore, the three-dimensional infor- 

mation permits the power emitted per unit volume to be 

calculated and, thus, the reaction rates estimated. 

The sky brightness map may be extrapolated into 

the infrared by intercomparing the fluxes received by the 

infrared instruments with those received in the visible. 

The complete mapping procedure can be illustrated by 

taking an example, such as Blue Gill Triple Prime. 

The color photographs (Figures 3. 354 through 

3. 357) show a white fireball with a turbulent surface. 

Micro-densitometric analysis of the films establishes the 

average surface brightness of this region, as well as the 
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fluctuations in brightness (actually,a quantitative measurement 

of the granularity, which is useful to system planners,  can be 

derived).   The photometric data show that the total flux from 

the fireball contained approximately equal energy in each 

wavelength interval.   Lack of   color   in the photographs— 

which can be corroborated by microdensitometry of the 

color film suggests that the same mechanism is 

responsible for the glow of the whole region.   The fluxes 

measured by the infrared instruments PbS  radiometer 

at 1. 58 microns, R4K1 tracking radiometer at 6 wavelengths, 

and others bear a direct relationship to those measured by 

the photometers and films, and have the same rate of decay. 

This fact, and the information from the modest degree of 

scanning of the fireball that the instruments gather during 

aircraft rolls, suggests that the infrared is coming from the 

white regions.    The infrared surface brightnesses are 

related to the visible brightnesses, but they are not 

necessarily proportional,because the opacity of the 

fireball at these longer wavelengths is not known.   The 

infrared map is certainly not as accurate as the visible 

map for example, there is no justification in extra- 

polating the visible granularity to the infrared^because 

the opacity is unknown.    Furthermore, there could be 
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some mechanism giving infrared emission from the visibly 

dark areas inside the fireball but the overall,  rough 

outline is most probably correct. 

As a further point, the emission per unit volume, 

coupled with the ambient density, permits the reaction 

rate in the cloud to be computed.    This information, along 

with the spectrum and its history, possible limb darkening 

effects, and the hydrodynamics of the glow, may be used 

to isolate the excitation mechanism or mechanisms. 

3.7.2 Interferometer (Section 2.2.15). Data were 

obtained with this instrument on every shot.    The reduction 

of this data has been delayed due to a breakdown of the 

a-d conversion system.   The reduced data will be presented 

in a supplementary report. 

Preliminary results,  obtained by tape loop analysis, 

indicated strong radiating bands in the vicinity of 1. 04 and 

2. 7 microns during the first minute after detonation on 

Shot Star Fish Prime. 

3.7.3 Dispersion Units (Section 2. 2. 5).The data 

presented for Shot Tight Rope have been reduced only in a 

preliminary fashion thus far.   Voltages have been scaled 

from oscilloscope pictures of the time zero waveform and 

the appropriate calibration factors applied. 
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Definite structure is evident, in all spectral regions, 

on the leading edge of the first peak ( ~ 800 ^ sec). 

The data channels from this event will be reduced 

via the a-d conversion system^and the results will be 

presented at a later date. 

3,7.4   IR Spectrometer (Section 2.2.10).   This 

instrument obtained no spectral information, mainly 

because the sensitivity of the system was not sufficient to 

cope with the low signal intensity in the regions at the 

times it was scanning. 

3. 7. 5   Calorimeter (Section 2.2.13).   No 

calorimeter data were obtained from any station on any 

shot, although a consideration of the apparent system 

sensitivity and incident energy indicated that signals 

should have been received.   The reason is unknown. 

3.7.6 Elevation Angle and Relative BgflEJM of Moon-   This 

information for Shots Star Fish Prime and Tight Rope is contained 

in Appendix I. 
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Figure 3.366 Spectral radiance, Kettle I, King Fish, 
Channel 4, early time. 
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Figure 3.367 Spectral radiance, Kettle I, King Fish, 
Channel 4, late time. 
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Figure 3.368  Spectral radiance, Kettle I, King Fish, 
Channel 5, early time. 
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Figure 3.369 Spectral radiance, Kettle I, King Fish, 
Channel 5, late time. 
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Figure 3.370   Spectral radiance, Kettle I, King Fish, 
Channel 6, early time. 
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Figure 3.371 Spectral radiance, Kettle I, King Fish, 
Channel 6, late time. 
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Figure 3.372 Spectral radiance, Kettle I, King Fish, 
Channel 7, early time. 
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Figure 3.373 Spectral radiance, Kettle I, King Fish, 

Channel 7, late time. 
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Figure 3.374 Spectral radiance, Kettle I, King Fish, 
Channel 8. 
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Figure 3.375 Spectral radiance, Kettle I, King Fish, 
Channel 9. 
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Figure 3.376 Spectral radiance, Kettle I, King Fish, 
Channel 14, early time. 
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Figure 3.377 Spectral radiance, Kettle I, King Fish, 
Channel 14, late time. 
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Figure 3.378 Spectral radiance, Kettle I, King Fish, 
Channel 15, early time. 
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Figure 3.379 Spectral radiance, Kettle I, King Fish, 
Channel 15, late time. 

56 

SECRET 



. ■■ 

10      F 1 1   I I I llll 1 1   I   I I 11 U 

10 -4 

E   10-5 
u 

i 
in 
o 
z 
< 
Q 
S  io-6 

< a: 

a. 

10 

10 -8 

0.1 

o o o 

o 
oo 

r- 

J llll illl I I I 11 III 
1.0 

TIME (SECONDS) 
to 

Figure 3.380 Spectral radiance, Kettle I, King Fish, 
Channel 16, early time. 
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Figure 3.381 Spectral radiance, Kettle I, King Fish, 
Channel 16, late time. 
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Figure 3.382 Spectral radiance, Kettle I, King Fish, 
Channel 17, early time. 
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Figure 3.383  Spectral radiance, Kettle I, King Fish, 
Channel 17, late time. 
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Figure 3.384 Spectral radiance, Kettle I, King Fish, 
Channel 18, early time. 
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Figure 3.385 Spectral radiance, Kettle I, King Fish, 
Channel 18, late time. 
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Figure 3.386 Spectral radiance, Kettle I, King Fish, 

Channel 19. 
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Figure 3.387  Spectral radiance, Kettle I, King Fish, 

Channel 20, early time. 
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Figure 3.388  Spectral radiance, Kettle I, King Fish, 
Channel 20, late time. 
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figure 3.389 Spectral radiance, Kettle I, King Fish, 
Channel 21, early time. 
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Figure 3.390 Spectral radiance, Kettle I, King Fish, 
Channel 21, late time. 
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Figure 3.392 Spectral radiance, Kettle II, King Fish, 
Channel 1, early time. 
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Figure 3.393 Spectral radiance, Kettle II, King Fish, 
Channel 1, late time. 
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Figure 3.394 Spectral radiance, Kettle II, King Fish, 
Channel 2, early time. 
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Figure 3.395 Spectral radiance, Kettle II, King Fish, 
Channel 2, late time. 
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Figure 3.396 Spectral radiance, Kettle II, King Fish, 
Channel 3, early time. 
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Figure 3.397 Spectral radiance, Kettle II, King Fish, 
Channel 3, late time. 
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Figure 3.398 Spectral radiance, Kettle II, King Fish, 
Channel 4, early time. 
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Figure 3.399 Spectral radiance, Kettle II, King Fish, 
Channel 4, late time. 
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Figure 3.400 Spectral radiance, Kettle II*, King Fish, 
Channel 5, early time. 
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Figure 3.401  Spectral radiance, Kettle II, King Fish, 
Channel 5, late,time. 
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Figure 3.402 Spectral radiance, Kettle II, King Fish, 
Channel 6, early time. 
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Figure 3.403 Spectral radiance, Kettle II, King Fish, 
Channel 6, late time. 
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Figure 3.404 Spectral radiance, Kettle H, King Fish, 
Channel 7, early time. 
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Figure 3.405 Spectral radiance, Kettle II, King Fish, 
Channel 7, late time. 

82 

SECRET 



■ ■   - 
. 

IG"4 

in 
i 

N 
E 
o 

o 
9 

""   10"6 

ÜJ 
O z 
< 

< 
cr 
_i 
< 

o 
111 
0. 
W   10' 

10 
-8 

C 1 1—I   I   L I I II 1—I—I   I  II U 

SATURATION LEVEL- •- o- - 
o 

o 
o 

J I I    I   I   I Ml I        I      I    I    I  I I 

1.0 10 

TIME (SECONDS) 

Figure 3.406 Spectral radiance, Kettle II, King Fish, 
Channel 8, early time. 
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Figure 3.407 Spectral radiance, Kettle II, King Fish, 
Channel 8, late time. 
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Figure 3.408 Spectral radiance, Kettle II, King Fish, 
Channel 9, early time. 
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Figure 3.409 Spectral radiance, Kettle II, King Fish, 
Channel 9, late time. 
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Figure 3.411  Spectral radiance, Kettle II, King Fish, 
Channel 14, late time. 
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Figure 3.413 Spectral radiance, Kettle II, King Fish, 
Channel 15, late time. 
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Channel 16, early time. 

91 

SECRET 



10 

0 «- 
If) 
I 

N 
E 
o 
v. 
w 

■t- 
o 
S 

"I 1 1    I    Mill 1 1 1     I    I   I I IJ 

J- SIGNAL BELOW MINIMUM DETECTABLE LEVEL       ^ 

10 
Ul 

S 
_i 
< 
a: 

UJ 
a 
en 

10 
10' 

1 - SI   FILTER 
2 - 6e FILTER 

2 

O 0   0       0 

2        i 

oooooao 

I       I     '      

pooooo 

I   2  1 

asa   ,oo 

Mi» 

I 

10' 

TIME (SECONDS) 

HSXSSDCr C 

Ulli UIU 
J_J I I II11 

ioJ 

Figure 3.415  Spectral radiance, Kettle II, King Fish, 

Channel 16, late time. 

SECRET 



10 -4 
"! 1—I   I   III. 

< 
i 

« 

N 
E 
o 
\ 
M 

O i 
- IO"6 

UJ o z 
< 
5 
< 

-I 
< 
I- o 
111 
a.       7 
w io"7 

.-SATURATION LEVEL-o  
o 
o 
0 

o 

o 

! 

IO"8  I 1 1      I    I   II IN I I     I    MMI 
01 1.0 |0 

TIME (SECONDS) 

Figure 3.416 Spectral radiance, Kettle II, King Fish, 
Channel 17, early time. 
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Figure 3.418 Spectral radiance, Kettle II, King Fish, 
Channel 18, early time. 
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Figure 3.419 Spectral radiance, Kettle II, King Fish, 
Channel 18, late time. 
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Figure 3.423 Spectral radiance, Kettle II, King Fish, 
Channel 20, late time. 
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Figure 3.424 Spectral radiance, Kettle n, King Fish, 
Channel 21, early time. 
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Figure 3.427   0.5-micron data, King Fish. 

104 

SECRET 



(A 
c 
o 
o 
E 

PJ 
i 

in 

CM 

0) 

CJ 
£ u s, 

o 

LÜ u 
Z 
< 

< 
a: 

CO 

H 
Z 

a: 

Q- 
< 

TIME (sec) 

Figure 3.428   2.7-micron data, King Fish. 

105 

SECRET 



o 
o   _ 

X 
I- 
o 
z 
Lü 

UJ 

o O 
iß 

o 
IT) 

o o o 
CM 

8 
IT 
t<5 

b 

£ 
% 
W 

o 

+ 

S 

o 

o 

a 
(M 
r)< • 
CO 

o 0) 
o !H 

05 S to tH 

(oV0£~,UJ0/^) BONVIQVydl  1Väi03dS 

106 

SECRET 



o 

oo 

U) 

PJ 

_   o 

-      00 

-      (ß 

-      t 

M 

s 
0 
u 
4-1 
M 
hD a 
<: 
10 
CM 
05 

^ 
T3 

Ü d a 
Ü5 00 

E 
■* 

UJ +-> 

2 ei 
>> 

h a 
o 
to 

T3 

>> 
■^ 

M      . 
a J3 
(D    CO 
-l-J      -r-C 

«^ 
hO 

O    C 
co rt ^ w 
CO      - 

HH 

be *i 
■rt    0) 
& w 

o o O o o o o O 
ID <d- 00 o CD 0) <T CM 

o 

(0vo£-^o/MTy) BONviavyyi ivai03ds 

107 

SECRET 



ja 

a 

o m 

o 
o 
H 
+ 
X 

be 
0 
u 

+-> 
0 5 a w 

M 

3 
bD 
•H 

(sinoA) 39vriOA indino d0i03ssia 

108 

SECRET 



 i   i    i        ii 11 i i i—i     i ii ii ii i—i—r 

i i i i   i   i | I n i i i   i   i    i       i n i ]]   i   i    i       i 

'Q 'O 

(W.^JO/*) aoNviavMäi ivaioads 

<s O 

8 u 

p 

8 
10 

■0 

a 
.2 
be 

2 

•H 

tl) 
w 

»» 
0) 
Ü 
a 
e3 

•r-l 
T! 
a 
ft 
u 

a. 
N in 
CO rH 
^ to 

0 • 
CO r-l 

0) 0 
u ■U 

1 in 

fe iH 

109 

SECRET 



n 111 i i—i—i in 11 i i   i    i         ,1 i   i    r 

I I I I   I    I—I L i j j i i   I    i I L- 

üjl-i 

O  UJ 
Z  -I 

II M   I   I    I 1 1- 

8 

in 
o o 
O   Z 
oo  O 

Ü u 
V) 

O   Ui 

Ö 
o 
•a 
u 

CO 

d 
•rH 

0) 

T) 
cd 
!H 
H 

HH 
a 

n 3. 
00 « 
^ ai 

s 

CO H 
a) 0 
H -M 

3 (VI 
■r-t «3 
fe H 

(W-wo/*) 30Nviavaai ivdi03ds 

no 

SECRET 



Ill I I I mi i i i  i—i in 11 i i   i—r 

h  J i i i i  i   i    i      i 11 i i i i   i    i      i 

Ö 
0 
5 
IB 

to 
■H 

bO 

0) 
w 

« 
0) 
Ü 
d a 

•H 
-d 
d 
h 
>H 

HH . 
"* a 
CO CO 
-* 10 

CO IM 

(1) 0 
h -M 
3 

co 
h 

{T/-ZUJ3/M) 30NViavy8l 1Vbi03dS 

111 

SECRET 



Ul o 
N N 
<<       N 
_|_lliJ< 

0    0    o   o 
CVJ if) mO 

CJ cvj ro 

= "^0 

u. 
< 
o 
cr 

Q 
C_IQ:I- 
SLJUJCO 

51-    >°(c 
-IDOD 

J' 

>s 
c^ 

•■  ' 

,// 
/ 

_l 
I- 

UJ 

-^i1 

1=1 

UJCM 

O 

X 
in 

Uj     ■ 

tru. 

sis 
lJ.1- < 

^ 
q 
CO 

in in 
d 

o 
6 

o 
o 
o 
1- 

0 
0 
in 
ro 

xi 
M 

■^H 

fe 

O 
O 

ho 
d 

O W 
ro 

CO 
fl 
0 

•rH 

+-> 

O 
O (/) 
in ! | 
CVJ rt 

en s u 0 
z !-. 
0 

oq Ifi 

QW ^—i 

O^ tfi 
CJUJ 0) 

5 fH 

1- 
■M 

O 
O 

CD 

E 
in 0 

•i-( 

-o 
C!) 
S- 

5 
O 

1-% 

O LO 
O CO 

•* 
n 

CD 
u 
& 

0 
0 ta 
in 

(aNnoä9>iova/xn-ij) 901 

112 

SECRET 



EC 

n 
o 
o 

+-» 

n 
t- 
C3 

DO 

M 
C 

5 

4) 

CO    + 

n    , 

£ o 

113 

SECRET 



r 

J3 
tn 

—    a> 

a) 

O 

a 
•f-l 
-a 
h 

n s 

(D    f 

Q) .<: 
2   f 

114 

SECRET 



CD 
05 

d 
o ^-» 

0-3 
t- 
co 

E 
bo s 

■r-( 

0) 

0) 
Ü 

00    + 

5   W 

2 o 

fa s 

115 

SECRET 



116 

SECRET 



a) 
co 
d 
Q 

n 
t- n 
d 

'SI 

5 

0 

u 
a 

■       :J H   m 

M Ifl 

O   + 

W     , 

I 2 

117 

SECRET 



rrr       111 M ' 1 [~tTtT"t~l i 1 "TtTTTTTTTr- ...         
      ^T~ri "'— 
__ __ _ _—__ o 

:::        :::::  
                  1 1  -              ^'   '" ■ ■ r 

F   __     1    
":__::" 

—i \—B..    

..                CO 
. ..   

f:::::;:::::::::::::::::::::: .-.p-   ..._ 
::t:::::::::::::::::::::::::::   _____  ^, I iiiMil *<     —i— ......     _.   .         . r. 774: _____I  

25     i:+::=:; ==:.=::S::::::5::iV 
l_        ._LL__ —4- f- 
</)         -,--1 1 1 *~- f~ 

£.--LJ j    .. 1- 

::i::::::i:::::::::i:i:i-: 1;.::+ 
—1--- i-+-». ■<»—-r — r-i*-_L!i±-o 

UI .f.-           -J- 

1 ^ __—., j^—^j; 

_._7     ___   _     4   _— 

t     ::::::::: ::^::p::i::::.:::ii FFMII^W ^OT^-H 
s     :::::::::::::::::::::::-: :l:^ :^EB::I:::^ ^zx:,: -p:; 
g     ::::r=::1:::::S:::::: _?i^ 
t        J U—r—tf^x^-^VVl^i p^ti::^  : ::   ::  ■=  :.^D 
5     :-:::::■:::::::::       -t\\ 
5     ::::::::::::::::::::::::^:^:5^ 
o     ::r::::::::::::t::::::::::^:t 

^sS:-'|::::::i== :=:=i " 
ü     ;:i:::::::::+::\:::q:.:::::::_ ̂ :^^||:::::::::::::  

:,::::::::::=::::;::::::*:_t: : j^io ^x^        ^ ^ 
i::::::::-^.-:::::---::::  ^ 

_   .   „ ._ +   .„   ._   _   
:::.:.::i:::::::-:::-V .-:..:-;-.. 1. ' :: 
:::::::::::::z::::::::::i: ^d::=. 

:+       _.     
-             _           ._    ....   -. - -              , 

   t   „.. 

 1  ::::"::::"r:r:r:rr--:
3|-+-^ 

            

ttHT- -*3^M>f Mwna 1111 +-—■ 
t         %         s          i i        i        i 

u 
c. 
d 
o 
^J 

_ t- 
W ^ 
^11   o 
Hi    . 

C9 -H 
Ui fe 

•—  d 

z 

< 
ui 
CO 

oc 
Ui 
z 
z 
< o 

0) 
o 
q 
d 

d 

M a 
L 

+ 

co ,. 
0) c 
u g 
Si « 

118 

SECRET 



119 

SECRET 



— — - — 

-- 
- 
- 
: 

" i LI 

2 
< 
E 
< 
0 
u 

i 

120 

SECRET 



121 

SECRET 



Lm-r''' dmfil--^-^^-^ -l_,-l_j                           l 

Sr     ::::+:|:::::":"i:":"": :::::':::::::::i::::F::::::' _L i.          —L__LIJI--_ J—|—---- ----- —  _ ^J ^ 1  
n ! !                          n 

±-:          -i-± -J—-r-U—-L—        , J ___. 4--+  

_T_  _ , 1—j  
_--__^._± ... -   +-::8 

■"—I r ^    - i -.    i~- -       -+- ■ 
A             -i- 
kl . ■--r "-■ ■             li       '   "  ■"  1    I      ._                             *     -X 

■' i ["i      I:--: :±" .   ~i~:: 
i                        J p 

5     =:::J=:::T:::::t::::::::::::: 1     :i:5:::i—JF:—::-::-:: 1                 1   |   i        N 
0 

5      r T ' i    Ü    - — — 
S     "      i               /      ■     - - ■-- -it                                     B. <     +-+     +    t.    +    n

#^ 
rti       -H——'—i----r—^—■-- /-—-- ̂ ::::::::::::::  
LU           _   i L JU . , 1—, i 

iki   1 
W?                 H h           ' "          ' '                                        ,               JT 

ffi                D 
«                                                                    1 \     M rv          —' n ^— ^ r—^    r "^— I '"""t'^ E-P-  ^ 
25     ::::S:::::±5T=="i-ii|-=== z::::::::::::::?1::::: : i±:: 
H     ^--iJj^^^fff^-fjT —.----- 4~  ..—--pi- ^|_|-j_- 

2     ::::=:::::±:g:+::if :-[::::: ::. i^iii^,                 rr 
w     :::::|::::t::±:±::: :±:::: ^    .        *              2 
t     —--±—^--±:±::±:!l:::::5 i--        --       —                               ±          o 

g     :^±t::::Nt::^=-4-::?::¥=Ti- 

:::::::::::s::::  :::::J: :IES 

E 
  (

M
IC

 

:=:±=:=:5^::===::::=:=:i(=::= —— — — — —— — — ^5-—8 

&:i::::i::::E=:==i:E     =:::' ±--,       — —.        -X-, "t  _ 

R
A

D
 

+ ::::::;:::::::::±:::f :■:::::•' 
±t^w^--^^\-- [                                \ 

rj--———---sr—-—-^s ^ji              'T         -------- 
:-.r ::::::+:±:::^s:I:::::::::

, 
-'•■■■■i~ ltl.-Jl-.lt--|  

:i:i±:±:x::==:::ir::::+: 
_ [ 1  

.,   ,                                                    L-----B 
-1--                 1 k^^ffMHffl^wtf 

------                                                         <- 
„                         N.    .- 

 __±___._._  ^^^^ M 
1. 

111 i 11111 u—i ^— 

d^^iibNdl kt\ rrtAfiiTT x          ""■■■■"" \{aaj^iU|ag^ ny t+fn?i^+^   i       ^         _i_ 
i          s          §1          f 8              8              2° 

to 

d 
o 

■M 

CO 
t- 

ÜJ 
UJ 
er 

UJ 

s * 

A 
m 

bD 
q 

< 
Ul 
CO 

ae 
UJ 

0) 
Ü 
a | 

-a 
M CD 
>> in 

2 § 

122 

SECRET 



768 

123 

SECRET 



Iß 

M 
O 
o 

c- 

CO 

fe 
M 

Ö 

\4 

A   H 

S: 2 

124 

SECRET 



x -ji.        - in LL i 4|_j_ _ -ff | j- -_j— - -1 
- _         .-_± .   __„__±±t_±     _ 

±:z: x:±: xjx   xx: x jxtx 
x;. _±±____^   _ ±_._.__±L.? 

■ ■                      -t-                    ^ 
-      IpX- -      -      X      - .  - 

- ^ - ■■         ■    -h-----11 4 -|  LJ _ j—L „—,—^ 1 1 —_, _ —I  -X        -—— ._____q -Tx: 
::-        x::fx::K:::t:::::::: :   :xx""   ^ ~ ':~ "^; x::E:-:x::: 

---if-----/fS-4-=-+^-= t--X —+-— 1 --« 
-—-1—-1 1 —U-__ X    M 4.         "X   X" 

:±l::::::E::^:::::::fi:: t  XfXX        Xf- •          4 L X 
■:ji ::|::p::t"::::::: — ff—————-J-——: 

£      gg::!:: #::::::::::::::: " —p ■* '                    *"" r» 

<      S1!«" B""!"""? -i±-—   - txp^.-.-N 
<     f-i—t--— ±———i-xi! .±±______ ._____.  
oe           —tn u, i-i-p ■-_—i 1 ^—r^r~- 
5     ::x: x::x: x:xxx:±:3':: ■ - j rfX -p X — 1 -    i - , i - S     ::::i::=:=::::===::==:=:|^:i (^F—- -——  - g - r * *-[- - - r> a-i T""H ^ —-h.-ij—-0 

- +-         ;   -   ^ ff       \r w~    ft Eii.xxxxx^xxxxÜxx 
yj    ' H~"h'~ "t"   "hi"' 11 1   M L^^^I^          T M---- 

2                                               :              --            W^J    ^J 
v)    • .   „ -t^1   Tr      ri' fr< |^:x::^::|  xxxSx3»:±: t     ::::E::::::3:±::::: :I:H ix±:-:xt'::  :xrf}1^     ° 
<      r _ ■              " i      ^^f 1 1 1 : xxxxxEi  xxxx:   xx 
O          |       "  "     ~^ '  1—                 1  TTf -j».   --     .    JX   -   —  -»J- 

J 1._^.    —\ , JJ-,—1_ 

g      :_:x    XT1   f         x j T IT :::;:::::t        -       :::: 
S      -   -     -        i              i: W !(::::::::::)::::::::::::![:::, 
"-'                          1         '     1 \ \ u        - ---    -            t      --  -    E-.E —^ ___.     ^C.                        -   <»- 
ü      .   .               T   .    __._ nt"" tr ■l|X -X^l    . 

<      ■ --          —-l—            \   \ --85,*!^^-    X- 

5      :":: ._„   _:,.   _i:   ~:       xx: 
UJ       .__.  —--■■■■         |—- --j-- --V - 

: ::         ::      \         :    : S ^   XX^l'     ^~         "^       '       ^   T 
uux:: :::    x:   i ^         x   : "*■■>■■         --   - ~    - 

:x:            x :S" — ::  :   - 
__ :x: :     :xxx:E_xx::     : xxxxxxxxxxxrSxxxx 

---r--—----       -               \-             --    .      7 
. .      - 

xxxxxxxxxxxzS:+xx: 
x :x : : x :xxx:^xx ::? 

i_             _i_ 

y             11111 i^^ba^ i^ rrtrtrttir      It JimiMMgjMM^^^v Tftffm^ jN'NNNI 

CO 
as 

d 
5 

CO 

in 

bO 

-a  a) 

m H- 
ao   + 

2 § 
J a fe 

125 

SECRET 



126 

SECRET 



::             -         ^—   - i . i ' ■ r 
■       '       .             i !                   ' '"■■"" "'^ y- ^ : ■ ' - o 

' ! ^^^   41:Ui! -U--4-1 'i' i ■' I-H * 1    __         _UJ   ^..L        1 1 1    i i    !    : M   - 
i 1           l     ,        v^.\-\   - -     -     -   -i i-J-. .4-   ...i. ■   1 ' ■ ^ 

,                                   11 IT-X Mi        i   L -■; 
"1 

iii                          li 
■rr      tj-t     -       ""~11 _   :T" i_ r:T: 

i           i                          -       -n-     \-X-X- '              '                       '       1                           '           ■   I   !           (S           ■   1   i       1    _ 
1    L             r"        '   a / "TT TTr""'       ""       : ' 1    ]1 IT 

■j--           "'"^-4s     ~ H "I     J-4           'X'           ':   '   ^r^-- r                                             ^^ 
/                                                ^L E.   j1-   """'iii 

1                                               "^ ji 
1                 /                                                    i % ill 

f                      M            i i    1        It   '  ! i   M              i !   „     ' ! ?                               '                           '                  1         !   |     1 
5             .   J-^-i- 4--^ 'i-     v\ 11 -   II     Lu:^               MI            ^ <              ,                                        1 
rf*         „.        ,.,.'                                                             # L^'^l                            1       i              ! 9      t    i-     it ^i Ji Jn <      -, /               ::__! zzw. A*                                                              ! 
CC                  1                                                 4*1 
2        T    ^^      -j^1  t^   1 •   -1-   "- •-- -+- -■■ ■                   ^J^ 
H"                 /                                     >iri                        J ' ""       h 1"-""^ r ■          u    83   ' (/)            j!                        jr  i                 ^ I {                 1   S    K .     " ' 1                           W\                      M 
te.        ^1                 #                 / ^^■.                                                                                     1   '           Bd 

A ^^ ^ ^                                    25 
•                                                                  Uw                                           M ^r         ^L                                       » r-            1                         'l     I           1         f m       ^^" k.     m.                                                                *'*' IJU        r                 iv                   i M   A               ^L.                                            '"" 
Z                                                 1 M   m                         »                                                     ' * ^   ] 
^                                      •! l ■         Ä                                          : »   '                                                                                       r-r 
W                                   1            i                    J ■  :   '        ^P                i %|                                           o         ^^ 

a   1 ^»       *!                      m.                                         3        ^ 
L                                                                                                                                                      1 ^    N     Z;                             m                                         in        ?!   '           ^ 

■' if I *?                  i                                  (X 
^                                                                                                                     "   '    '   '               1 M                             1                                                 CC 5       ji"                  ■ 1              1 1                                             ■                                                tB i o                                                     1 111                              1                                                M 

cc                                 1                     I 1       B    1   «                                                 1                                                                                     ,1 
■      % '                                                     ill 

o                                       ■                          \ L    m.                                    >                                            ' T^   i wm                                                           ft                                       1 m   Im                                I  1                                              TC| 

Z                          i "   "   II Ijtl' m '   m                              ' J                                   9        TJi   ■          o 
*    i    ^-'                            \m                                       rt        ill*                r~ 

It                  i ^L      *k                     Jr                                                 t %                ' 
LU                                                     \                                 \ ^^                 T^ \                Af                                                                                         ^ 

1    1%                                ^ ^                                                                                   1 ' ' 
_                                                                 ■                                         \ ^^^__^1^^ 

Z                                              1                              \ r 
<           "                  \ Tk 

™ . Q        4^                       ^^_ 
V                                    J *                            irt *     r                    \ 

K                                                     \ \j         ^                          r      '   il    7 
j L 'NB^^ ^ 

^ k | 
" k 

Ik. '" 

Q 
r              B -« -      r ? 

1                                                             :      I 

~       ±                                   "    "_L-       '               it 
:   :_ "" "         i:'"Q"T 

t:!:       !   ? 
' i            i 

I '■ 
i   ; "    " 

I   1   I   i   i   i   j   i   i   i   i   i   j   i   i ,,, , ,                "" ~T~+T" Ti" 
1 M M  M 1  M     M M  M  M  III  M  !'H-ff T 'M*f '1 l^VF+fM+'liHI li 1 11 1 1 1    1 1 1 1 1 1 1 1 1 1 1 1 I 1 M i        i        a         5 8               8               2° 

co 

Hi» 

■rt Ü 
T3 0) 
S 05 
h CO 

>, a» 
,« CO 

o + 
in aa 

3   2 
•^   a tR a 

127 

SECRET 



128 

SECRET 



129 

SECRET 



< 
E 
< 
Ui 

cc 
UJ 
K- 
UJ 
z 
CO 

< 

o 
Ü 

o 
2: 
< 
a 
< 

N "§ 

j^jggjj iN0llVA3T3 
o o o 

130 

SECRET 



131 

SECRET 



CT. 

d 
c 

'0 

^ 

w 

Ü ^ 
1) 
Ü 

|o 

in   + 
Ift   t^- 

Ü 
■H    '2 

132 

SECRET 



a» 

CO 

09 

U 
a 

3) 

2 § 

ft s 

133 

SECRET 



:::::     :::::: :::::: z zzzzzzz^izzzz — 4 ■-                -       -p-~     - 

- ---    —-j- — - J~|—  """"b^  -——::::::::T:"? 
          -— -     .—j j                                  ,             ...'_ 
—-j                - -      -f-r   - -    - ■          -(- 

•—                                                                                      j -.I|Z       t-j  
z~~~      .__ i    J     . - r      -. -i "   ""              """                     _,_^-    _-1 C~o 

. _  L.     _  3q:..a JE-i 
#         m.     M       M Jm 

.    j i( -IT-1 p   -j - r jf -^ jp^f^^ 
H              F     I "W\'\ li\i M 

M             W        m          MM M 

f       g    §     m  m Mii                             _                          

'""        "       " '       '        '   ~~r~~w~T~ lf\i\i /                                                                ^0 
I N 

^C                                                                       1                  f'         Ä       M        M\M    Ml 
—      -\-j '                               r Tf    Mit \m 1J '   , 
a    -ff-   - 5-      -%-""   ^   "trNf ,» ILIJ 
<                                *      *"    S r -W  <? Tl« I 
K     T^         '       " "  '      1" 'I  -14 ** ^iTffi -"       " ^ ::     _.^4          vii 
1                                                                         m        M     M    M     M'   l' \\m ~  ~"                            T             __ .   ^-ItjL  

m       ■ 1 ■ 1  l#  I ■ 1 1 MM 4"                                               -   \% </)             —p     7-"      |—j  |   "  "     f1      § \W\ W   m   '      \ \   - _ -    ,±_          . . iiL x? 
1      m   ■§    M    M            ml v^       TP ■---     3?P -- 

Q£        l|lj_        .          4.1"   14   tf-     --' e-^—J:::^:-:"^ t:= 
H       ^T1^-       4 -    rrrrTrTrT       ^ Tjl::t=r 1 T^4^|::: 
UJ      —                                      1 '    1   i   ■      I 
•C                                                                                          MM*1 j 

T                    ,                          -1       -1    if    l       I /               <» 
w     T_      .4: -   V x-X- -1-1/—^jITi ^        uffltlt i> 
t?             ' " i '^Jii-iiU'T \i "       -J -       -    -    to ■ 

I            ■   1                 JL' A'                                                                 ' L ... 

S            --f----- -        - -     f- -j  T   -        -Si;    - ( '               ^fl V                                                                     1 J^ 
! jf      JF^                                        -A Äf- O                       -, 1-  "      L                       ^ , p      rf 

Q;                             ~             ^   M   '"       "   "     ' 4       ^« ^j^          4                              i_                               j 
O r^                                        ,                                           — 
=     it       . _ it- JZ            t _ j   ^-4--^                              S       0 !-   —-—-J-----•-——-— — - F r                                                    |.        ,   'T 

, f                                                                                                         fS 
UJ    +;■ "■    " '     " J r       4 S       7   _          _        A 
t ^ 

a ,   2             ["ll1      -               .       4—    -         -T-.                ,- t 
<            4'   ■   t' " ' ' J                                                                   4 "ft 
O                                                                               ■ ft 
<c                                          1 ■ 
fy»                                                                                                 \   \ ft                                                                                                    -   1 1       I   \ m 

ft    1L _A % 
                                        1         ■     %    » E                                                                               1 

- - -      - —- - -       li      1    1   A L 
1      \   \    » ^^. 
■ !     I    m    * j. 
%        »    \.      W ^ ^ 
■        \     1         ^ S ^                                               L _ 
ft         \    \       ^ i^*fc                                              0 

±f-        -jF--t--i-:r^-"S':i  L- -t-w- -...-X- +.—   -. 7 
11. ^   ^\ .   ..                                       

-- 
_ 

1 
. .                            -_j_         .... 1 ■                  —  0 

::::■::::::::::::::::::::::::""! 

.   .  _- 
' 

!                       rc^3iihin\ M iiiwAiiiai        -i- +^-           ^WfW^ aaxcg .B  ___, , .;, £                y                g        iniTTjni 1 ' 'O                          O                         O                          O 
PO                            w                           ^ 

<D 
OS rt 
0 

0 
+J 

rt 
l> 
PS <*> 

(0 0 

UJ 
UJ X 
a: VJ 

o pq 
UJ 
Q | 
■w^ ■^ 

^ 
u 
z t—< 

a: ffl 
< ^ 
UJ 
CQ 

01 

oc 03 
n 

UJ d 
z 3 —* 0 
z 
< 

-a 0) 

0 
^ 

1- 

in 
M N 

1- + 
w 

rt 
B 
0 

-1 
bf 0 

p 

134 

SECRET 



135 

SECRET 



136 

SECRET 



■o 

n 

■.3 

o 
o 

d 

-c 
■a 

4 

i) 
:4 

•-5 O 
-d ö 

^ a> 
>> 00 

A! O 
M « 
o + 

137 

SECRET 



138 

SECRET 



to 
0) 
co 
o 

o 
*J 

co 
c- 
co 

% 
s ^ 

0 

IÜ 
■a m 
8 m 
h Cd 
>> co 

W co" 
N + 

2§ 

139 

SECRET 



140 

SECRET 



os 
M 
d 
0 

M 

bo 
d 

S w 

0) 

■rt o 
■a o 

t + eg B 

0) g 

i S 
"" a 

(O 

11111 mm imi^mmm 
S 9 «<) N 

141 

SECRET 



CO in 

d 
o 
o 

■Ji 

s 5 

0) 

T3 

t»> to 

M 01 

m + 
2 W 

2  | 

142 

SECRET 



z 
< 

IB 
in 

d 
o 

■»-» 

o 

J: 

«e + 

2 8 

143 

SECRET 



•<* 
ö 
o 
O 
IM 

to 

• i-l 

T3    • 

53« 
t- + 

a 

ä.2 

144 

SECRET 



145 

SECRET 



146 

SECRET 



147 

SECRET 



ID 

o 
o 
o 

~>   o 

XI 
01 

be a 
s * 

Ü 

H    00 

boo 

^ + 
a as 

148 

SECRET 



^■Wf   ^*     - <*,v   ■   ■ 

149 

SECRET 



150 

SECRET 



■■■■■■■■■■■ * 

151 

SECRET 



m 

d 
o 

o 

CO 

w   ^ 

"0     ' 

M   tn 

w + 

| .a 

152 

SECRET 



153 

SECRET 



o 

H^- .4+p        \ |^-^-[-^-|~|-|-|-|4-]-j--t--|- -| H  - -  | | | | | | | | | | | | | | | |- -j- -H- -H 
::==:J    t|Zi:ZEZZ$ZZZ:|:ZZZEZZZ:Z|:::p|:::? 
 j- ■        - -                ■         ■   "J-      T 

 ]                 ■                                 1                          |                   1                                    . 
 j— 
__^_..     ..                j-       -                            -                    ^.           -^       -y--                 1-                                                       _ 

i                                                                                                                                                                                                                                                                                    .          .           -   .    -     .   ..   . 

                                                                                                                                                                                                                         ---^                                                                                 ^     ' 
j   I                                                                                 j                                             **W^              ^S                                                                  —i—D 

--X--- — — f:-       f\    -?2X-                          ._____.J j.         .*> 
ff-r^r/Z^-:/h~~'1 "'r -                                       ■ ►*■ 

"    q          '               /i_   i"        _                       * 
LJ                               L                                    ^ 
/]                           j                                     i                                                                                                                                 "1 /;-- -+-y   j:      i' --       ;       --      -r-      _:  : 

?    i+          n     ' n           /                      ^^    z    Q $     r—^            ,i             1/         L.     / ^_     _ ,          __       __N <                          ff                t                                                                    x-      -- 
III                                    U 'T                      ^ k^ <                                  -/         --'\--lr                       r                               ^                           ^^                                  .     B 

a:    --1         /       :        ;          /             X1               v-         -  X^  3             --/1. ^ rL^^ '        ' '    '';      W  \ jz          ■±i        - -      /      ~ 'g\"                                  \t- - 
^              TT ± -fh"'      /       I    if N -^ - -  -                   i^tft 

I'M'        ^*                                 ■    ll       ^ 
a         ^•J         w       i i      t       **r "y\*            -it '-i 3          "d: üt      «f:         i-    J    ;        s       -       tt «5- UJ                                                         (V                  (,[                     ^h                .T                                                           _        _     J.        Jil 
fc         ^i      " id     J      "4?     i   ■            T    -T^-i it- 
Üi                                         (        i     /             -t^     /•?            äläk            4-^    Jp-    -it    tJTT 
s         " ::^' _...± t~ T           T   .1;+- ** -T-**.- ■--  -      - - ! ^-I-- 

X       i^           <^                %                                            *»   -4- to   i ■     ,             ■                   1    f      }                       —     H    t- 
H                      : ""T-"_L —i-^-J   X-^ '& i-t      _   _.  .     -_-.-::   Xa {I              t   x     '                           I    i     i      \       \             \-        ^          :: I 

1     -I -         --            :   :4::Ö^:;: ^:::::   ::::::: SM 
o                                                 i    4X X-*-f-4~          5»-          -        -—-iJJ- ~^ 2    ■—— -^ T' '             J  i   /           ^    : _    -X. ** _.- 5^       -     -              ■     --           f  Ir J    „ .             ^-„-     T r  o           -'--         -[---^_                      H   f                           -     A "! —           t      -"    ^         t   Ir       \_   ..,,„.      ___.T:.M«C  5                         "       _. r;   : ._ _ 1 . 1__   _                       .   ' .:.:>       a 
>-           '+■    v                                          \                             1   H-V ^     4-^-                     ---             1*             7 

"   t                                 i                      \A\                                      -  -  ft      t» h-           ^                     \                         1        *o                                                    B.       r 
o        "    """ T v         \   :    t I     3^                        --j; i "t --- 

i\"ii 
^t                                               I   |                  * ■       •   '   L       \ 
"TT                                                       |                          i         ■       »   *    Ik 

V        %        \        \ 
^                                                                                                    \         1          V           ^                                                                                                                        3 tr                 j         r       J,           ^    1      S   h              j _-_-_   -+-.-—rf     -r    N 

k     \          * k.                                                               L 
1                                 V       ml                  h                                                                             \ \                                    >      *                                                                                                 ' 
] ! r 

'    3 
f ^                                                                                                                                     Tn 

i                      ' 
4. 

" "" "   ~"   _r                          4              * 

"   "":_ :"" ::—    :   "":"  —    -      :                   ? i                                                              i 

i                          \ 

/b^nuhani unhtliA^-i'n i   l i l&iddföaQ^ NOHfAa 13 

to 

o 

UJ 
LU 
a: 
UJ 
a 

z 
a: 
< 
UJ 

a: 
UJ 
z 
z 
< 
o 

DQ 

g 
2 

CD 
Ü 
a 

XI 

h 
>> 

-a: 
M 

i- 
i- 

|).a 
^ 

o 
(0 

o 
m o o 

n 
o 

154 

SECRET 



155 

SECRET 



156 

SECRET 



■ 

157 

SECRET 



158 

SECRET 



' 

159 

SECRET 



160 

SECRET 



161 

SECRET 



s 

162 

SECRET 



MMMMMm ■-:.■■ 

^         __  4 ^ .__.._.         —rr::: 
±■■-                      !                 M ""v4": __::             i   .3 

a.,     I.       a 
T         ""        Z :T~              ■       ^             "iT      ^^-i   -----r 

:    i 

J                                                                                                                                                         :            ■! 
^       i                                                                                                L         _,—< 

1                                                                                                i 

[                                                    L       ll                          . __          _|_    ._ O-     ■         ■ 

im                                             ' 
^" r           y " ' f-Jr        i ^....      '±      :_ i:»:     -_D.. - ._ -o 

. _       c„ ^it/jfx^-       xjl^p^          -i "T n_  
^-i-  - r/if—^/            "H J"^*^^            ~ 
/                              /     ■           /                                   ^^^"^ h.                 >ü 

i           III          J*]Jrr"']*jS    ^\1           T"              ----- —  x—xi  t~~ihic ^'^uL^^Js   ^i '               ' '    i 
1                     i     I      _/              i^_    r        ^P" m Irk     Ü           TL 

',WS                                                                      1    ■      /              mi       m              NLH^     k         i                                         0                               9 
f~",~'                                                      t   m      f              M   I      JL.                BL.    k ^L                                                                                N 

qf                                                                     III              m    t       f           i ^fcl n        urn 
■"                                                                     ■     1             m   1     m         w       ^    \    \ m 

M      1              M   J.    Jf       Jr   J b.   ^L     a    V% 
rf                                                 If         MiiPiTLB».   KJS 
iy                                                 il         liMi*i_£_      AJ    II  V 
ifj                     Ja                           in                         IA ä         ul          1       \   \ 
1—                             I'I             1ft                1 ' _L  ■■*           ' J   (»J iR     ^f fi              1           ]%    ^                                        nil 
(/)                                                                                                         III                      111          Ai                        j                                   1                                                           ^             1 il                       g 

1 li    1         I   i   «      m \ j   j^         fl    1                             r     il 3            ^• 
-u                                                            1   M    1         1   J_ m       ik         IB.           t    *—                                     —J fi 
ii                                                V                    \   m    V         J    \    Ä        JH ■ ^               Ju     J                                                   £9 

]          L \ 3    ^V i BL              «~   '                         u 
A                   A    S        L        S               v                         J'        ^                                                      3* Lü                                         \               '    %r   *       ^     i   ^L              LJ ? 

5                                                                     ^                             A       1          \           »           L     ^^               A^               i-                                                                             ^ ^ 
V                  .   ^k       i    ^^    *.     ^K ■i'i                                                  ,44- 

</>                    4  -             S            Jr\     ^^Ss                 ^                                    «■' 
t   ""   "'i    s "   " t ^i"^\S --;;-*--—:    : :       '   s     0 
<        ---              t                        A-                 L        1       ^£^1                                                                                  5 
%                                                    1                                                     k                              l               S                      kH       '                                                                                                                               lij 
ä                          \                          V              S      "fc|           ^|                                                                    jf 
*■'                                            \                                           ^                       SI                  ^ N                                                                                                    -C 
OS                         \                         ^            S        1                                                                     i 

■ O                        SL                          k         S       T k.                                                        TJ 
MM                                                               1        ^                                                                           N^                            ^                   H k                                                                                                                                        ^^             ^(|_ 

5                                             i                                              ^               J^               fc                                                                           rk       ID                B 
~.         ~         ""   ^                                                  S '             ^»_           *                                                                         NP        H-                F" 

Sj                                                      V                ^v.                                                                                                      JI*                   ' 
iij                                       r                                      S             'v                                                                 laS 
-k                                                           A.                                                       S^                                              4J4                                      L? C 

L                                                         *                                                                                                                               -^ 
Z                                                   ^^                                               <^                                ^                           it 
<                            ""    "                 ^r^"                                     "    SS 
o           -         j        ->:                  "   s

s       -       :     _._   \ 
<           ""      ±      ±    ■"~\           ""              -s.  _           -  -  .    a 5   u-    h^^   s-—-_- ::    -^ -       _         __    __*__  _ i: ? 

i ■                  ;t         *                         v   ._    ,     ,__^:     ,    _    i 

i                                                                    ' 

.      .   _..   __. _      _::    S.L —   -a 
"                                    .                                 ______».          - ? 

i 

 1-  

:::::::::::::::::::::::::::::::::::::::: . -.   -    -                                                   X:-::|4-..--.| 
"                         .                                                                                                                                                                                                                1 

1 

iLliT" '   '   /kstiiilt\bm kuaii-ikiiiti s J (BtttWW NÖUfAtll ii                _        _ 

to 
lO 
■* 

o 
0 

-M 

o 
(N 
TJ< 

«—s O 
(/) 
UJ JS 
LU 

fa 
O 
UJ a 
O t-H 

s-^ 

a HH 

z 0) 

cc a 
s a) 

m M 

<u 

LU 
z 

0 1 i z 
< H t- 
u A   «0 w M r; 

«o + 
5 K 

co    „ 

g   § 3 ^ 
M^ 
^ E 

o 
ID 

O 
m 

o o 

163 

SECRET 



o 
in 

MjtiM if^tmana! 
o 
CM 

164 

SECRET 



165 

SECRET 



166 

SECRET 



lO 

d 
O 

o 

DQ 

bD a 

\4 

o 
§ 

■d a» 
a! to 
h oo 
;» to 
A U5 
M N 
o + 

0) a 
h  0 

3   * 

167 

SECRET 



. 

«5 
in 

ö 
o 
o 
IN 

? E  fe 

" IN 

M » 
M IN 

rH + 

»5 

168 

SECRET 



CD 
in 
^< 
o 
o 

+-> 
o 
N 
•4 

m 

\4 

0) 

« 

I  6 

(N    + 
CO 

S  o 

169 

SECRET 



to 

d 
o 

+-> 

o 
N 

CO 

^ • rt 
« 

0) 

0) 
o 
q 

5   U) 
U   H 

M   + 

«     , 

& .a 

170 

SECRET 



to 

d 
o 

+-» 

o 
N 

^   o 

DO 

■iH 

0) 

0) 
o 

I 6 
T3 (1) 

>> t- 
M co 

^ + 

2  o 

171 

SECRET 



172 

SECRET 



173 

SECRET 



. 

ff 
- — 

(0 

»Wrt^tH-wwijMfiamf 

174 

SECRET 



175 

SECRET 



. ■ 

176 

SECRET 



00 
in m 
d 
o 
*■> 

oo 
to 
CO 

- 0£   fe 

^ 
S w 

4) 

0) 
u 

T3    • 

to 

o + 
o U3 

Ij 11! amjffittMBEB 

177 

SECRET 



178 

SECRET 



« 

179 

SECRET 



180 

SECRET 



,-» 

181 

SECRET 



LO 
10 

o 
o •p 

oo 
lO 

m 

s 
be 
d 

0) 

M   en 

^ t- 
co 

— in 
io  + 

LO rt 

2 o 

182 

SECRET 



■ 

183 

SECRET 



184 

SECRET 



185 

SECRET 



186 

SECRET 



' 

oo 
in 
in 
d 
o 

go 
iß 
CO 

A w 

—     0) 

0) 

Q)" 
o 
a a o 
Oj    ID 

^   00 

O ^ 

o  + 
in m 

«   S 

187 

SECRET 



188 

SECRET 



00 
Ifl 
It) 

o 
O |3 

(C 
Ifl 
n 

ja 
in 

s * 

0 

u 

I. 
■a e 
eg m 

>i H 
&   (N 
m H- 

(N   + 
'-1 BEI 

n    . 

I   I 
S a 

189 

SECRET 



00 
in 
in 
d 
o 

oo 
m 
CO 

to 

0) 

t! (1) 
d cfl 
^ <N 
>> oo 

M «M 
co H- 

CO + 
H W 
in " 

CO 

2 o 
a ^ 

190 

SECRET 



oo 

in 
d 
o 

+-> 

oo 
in 
n 

2 

<ä 
u 

•rf   ü 

03    M 
Oi 

-*   + 
in r^ 

5)   O 

191 

SECRET 



192 

SECRET 



. 

* r> N 

193 

SECRET 



in 
in 
d 
O 
+-► 

oo 
m 
CO 

J3 
(0 
•ft 

2 

4) 

®" 
Ü 

§o •PH     ü 
■a » 

00 

t- + 
in '" 

194 

SECRET 



. 

195 

SECRET 



v i'pä        ■■»     ■ -wanEKfNM 

196 

SECRET 



197 

SECRET 



198 

SECRET 



<•— 
z 
< 
o 
< 
at 
Ul 
H 
<A 

a 
UJ 
1- 

— 

t 
< 
5 
o 
a 
u 

00 
lO 
10 
6 
o 

00 
w 

to 
•rH 

bC 
C 

CD 

Ü 
g 
I « •rH U 

a M 
h 00 

i) IM 

(M + 

cö ^ 

S o 
I « 

199 

SECRET 



00 

lO 

lO 

J3 
to 

(U 

"3 u 
^   CO 

+ 

fe  S 

200 

SECRET 



201 

SECRET 



202 

SECRET 



. 

203 

SECRET 



204 

SECRET 



, 

< 
5 
< 
K 

w 
QC 
U 

< 

o 
a. 
a 
i 
u 
Z 
< 
5 
< a. 

T 15 

205 

SECRET 



_UR. 

< 
5 
< 

Ui 

UJ 
2 
CO 

< 

o 
u 

ui u z 
< 
o 
< 

00 
in 
in 
d 
o 

oo 
to 
n 

*-.   o 

to 

bO 
d 

-   X 

a 

0) 
Ü a 
I « •a « 

01   + 
(N   X 

2 § 

206 

SECRET 



207 

SECRET 



' : ' 1    ;         :'    :'y\ l:|{-':f:j-i    ' ii 1    nl ' i  ■' :   ' 
-,- 

ii .. : ■' i T-ji -t - ki:;--;!;'! l:j;.-; Til--- ■l^fit 
11  i _ j.^ ■;i 

I                                       I ^^■^lili^^ä ~ r 
,                              1       -l-    --O 

r       ! 

i ,. h -: ^^fc^j"!^ -|:: 1 
r. 

1_.,.1_II  

0~>                                                                    1^ :__;:;::: .    e z      --—-fe 
5             v 

- i i i i i -   —rr0jr-^—nri—\i            '"_.]. 

Q                       •     \ 
■K 
OS 
UJ 
1- 

1 </> ^u^J: jS^S'^ ::::::::.:..iä::::» 
iu             ! 's^nPW S

/M
E

- 
W

A
TT

 

KT^^HMVL 
it: 

1      \ 
UJ                        i 
o         ii 

v /js^'^1^ iW pT!l::' 
'IT^MS ^tejjivl^: l::tl:l 

\D
IA

N
 

::{i\^%/fr ir)|f|:-::                           D s    1j^ ̂ \:^ji|l;;F|^l[/:: :    7 

i ;     r — ■-- — --- 

i- /Ä'Jill'K'^^IT"7 
-            1            " o 

1    1 v 
i 1      - "-    i 

- -1- ■ ■ - - -hi- -t- -+ (-H-    ■     - - 

   __ --- 

-—        - —-L  ^-   .- 
-    -         ----- - 
:::     ::::: | 

-| 1 H--+--i--t- ~~r~ ; 

IT TIT fflninm —, ,   —r-^ 

L' ,'^:'        !         '   ^^_;:::::: 
T 

-i-1-1-1 1 > -.-1-y!: ^3Ä»o^wttt-rl+ jpn      ,1 «                    ^M,!    inyni             j) 

(0 
Ul 
UJ 
oc 
a 
UJ a 
u z 
S 

GO 

CC 
lit 
z 
z 
< o 
(0 

ao 
in 
io 
d 
o 

-M 

CO 
m 
CO 

a 

si   m 
CO 

H + 
W a; 
in " 
w » 

to o 

208 

SECRET 



■ 

209 

SECRET 



00 
in 

d 
o 

+-> 

00 
in 
m 

^ o 

43 
OQ 

•H 

0) 

«    S 

n z 

a)  ö 
a ? 
hfiu 

r:      fa s 

210 

SECRET 



211 

SECRET 



, 

K      ~ ? « N 

212 

SECRET 



■ ■ ■ . ■■ 

213 

SECRET 



oo 
to 
LO 

oo 
in 
n 

at 

a 

0) 
O 

S     • 
■-; u 
T3  a) 
nj   to 

$z 
M Ifl 

l> + 
io ^ 
cö , 
0   S h 2 

S s 

214 

SECRET 



215 

SECRET 



■    • ■ . 

216 

SECRET 



*, 

P^WiW^MI 

217 

SECRET 



QO 
in 

d 
o 

00 
lO 
m 

OQ 

"    W 

0) 

a) 
u 

■3 4) 
aj to 

^ H 
>> CO 

M N 

Bp .2 

218 

SECRET 



219 

SECRET 



SECRET 



221 

SECRET 



222 

SECRET 



223 

SECRET 



« * n N 

224 

SECRET 



225 

SECRET 



r- 

- 

_ 

- 

2 
< 
E 
a 
U 

P 

■ 

J 

oo 
in 

d 
o 

oo 
in 
CO 

CO 

0) 

8  to 

CO fj- 

O)   + 

CO      ^ 

yttW^wm^Ag^m^ 

226 

SECRET 



< 
a 
< 
Ui 

227 

SECRET 



228 

SECRET 



229 

SECRET 



to 

lO 

4=1 

bcD 

— i4 

—   ® 

(D 

o 
a a 

u 
&> 00 

n  + 
10 ^ 

i u 

230 

SECRET 



231 

SECRET 



232 

SECRET 



233 

SECRET 



234 

SECRET 



235 

SECRET 



SECRET 



■ 

237 

SECRET 



in 
d 
o 
+■> 

in 

ft, 

m 
« 

IS 

rH    + 
to ID 

2 § 

238 

SECRET 



 1 

239 

SECRET 



240 

SECRET 



•     ■ K81B  ■■■:■■ 

241 

SECRET 



242 

SECRET 



--     

::::::::::::::::::::::::::::::::3 
  ._ J 

.                        1 — _ j  

:::         ::::::::::::::::::^:::::::: _ V. .:   jr. _; |  
^*  t  "'  t  

 vai*< '" 3 
:=::====:==:x^ :===::=====

j 
^i        :     i              :::._-: 

n          ^      iL^ 
::=::=::::=:::^=:=====::^- ± - + 

j- - - -- 
--- *! ±--B: S 

a      :::::::::::: ::::::::2?:::::::: 
<      .__.__._X-: .j i? JiqTP»^ 

t                 ::::::::= = =    """^    : = :::^-'- _ais,^5^::: ::   :::: :.:.     : 
f      ::::::::::i::::::_j::::::^^5 jiis^^ —1--{|—-B 
ä #==#=#==i&i s^issS""""^"""""" H  t      :::_:::::i::::^ f:::t9affl JC££!**5J j    "'"'"— W 
^         -rr: 1 ::- /ffl Zf'«*'      ^S       - - -4 ~    " 
JJJ                 „_L__         X        f J^y g- r-^-i-  -+   "---jl- --B 
<            4 +           fiwi/ 5      -—:—-—-- — — ;:[l(l| [T          I     III ini i[[[| 
O            ^—! --■ -Irlllf 
g             it               r H ft                                  ?!:::: 
i ^^hi-fiiM 3^-    --t-+----f—f. jS   -B 

Y              V------>M^W1 
UJ       /         V    \\\\VÖ JH     0-__l 

u         , \ v—•— ilWvl 
2       _ ___ r--^"T— VVkW 1^ 
<         -— \_"^_~ B\SV ; !:::::::;:::::::::::::? :::: 
Q      —L 1 3L JyVh 

^--::EEiEE:EEX::B:^? ^ TT —- i 
1  

—X—y  
 ?_^ 7 

i" 

""z::::::::::::::::::::::::::^ 
qz 

I T" 

 Hill l^^iihHrii Ibh iJfcAiahtal Mill  
r.                    (0                     in                     ? f™^ iiiiinniiil 

«/> 
UJ 
UJ 

a 
UJ a 
a 

00 

IK 
UJ 

d 
0 

IN 

CO 

•a o 
73 0) 
cS «1 

«> + 
to m 
in *• 

t § 

243 

SECRET 



in 

d 
0 

IM 

•H 

0) 

X)    0) 

CQ _r 

«O  32 
lO   ^ 

fe s 

244 

SECRET 



rpwwwiiw mm 
245 

SECRET 



246 

SECRET 



■   . ., ... 

247 

SECRET 



.    ....       - 

248 

SECRET 



z 
< 

249 

SECRET 



250 

SECRET 



• 

.> 

251 

SECRET 



252 

SECRET 



: 

253 

SECRET 



•   * 

254 

SECRET 



Z 
< 
5 

255 

SECRET 



j I II 

< 

256 

SECRET 



■ 

257 

SECRET 



SECRET 



  . 

259 

SECRET 

■ 



— 

2 
< 
E 
< 
0 
u 

</ 

0 
u 

N 
W 

; 
i 
t 

J 
■ 

) 

m 

i 

260 

SECRET 



■ 

261 

SECRET 



to 

d 
o 
o 
os 

bD 
C 

-'   W 

0) 

B 
Ü 
d a 

■H 

«^ 
LO     + 

in " 

m 

I   § 
3 ^ If .a 

IjllHtil^l^WB 

262 

SECRET 



. 

263 

SECRET 



■ 

264 

SECRET 



■ 

265 

SECRET 



266 

SECRET 



_..., 

267 

SECRET 



CO 
iH 

d 
O 

o 
OS 
in 

J3 
CO 

■w 

fa 

| 
■PH 

■o 

rH    + 

Si o 
r 3 fa E 

268 

SECRET 



SECRET 



270 

SECRET 



• 

271 

SECRET 



w^tma aaffiffl! i! ll 

272 

SECRET 



273 

SECRET 



274 

SECRET 



■ 

275 

SECRET 



_ .    . . . 

pm^ffl^üa] i] 

276 

SECRET 



< 
a 
< 
Hi 

oe 
tu 

UJ 

< 

o 
ct u 

UJ u z 
< 
o < 

(5330030) N0liVA313 

277 

SECRET 



5 
< 

t- 
V) 

V) 

o 
oc 
u 

o 

< 
Q 
< 

-dr- 
in 

(S33Mp30) N0lijrA313 
* 

278 

SECRET 



279 

SECRET 



280 

SECRET 



281 

SECRET 



50 
d 
0 -u 
o 
in 

.a 
CD 

bO 
Ö 

"    X 

0) 

cd co 
U <M 

^ w 

m + 

IB S 
H P 

I .2 
PM a 

282 

SECRET 



283 

SECRET 



284 

SECRET 



i 

maptapaim 111 

I 

285 

SECRET 



« 
i 
1 

3 
dz 

i 

z 
<x. 
5 
«t 
X. 
Ul 
H 

h 

286 

SECRET 



z 
< 

287 

SECRET 



. 

o 
o 

y 
s- " 

CO 

t / 

/ 

y 

S > 

_^ 
^. ^ 

o 
o 

/ 

s M 

N 
—^ x ^"^i 

> 

o 
o 

A m 

\ V 
I 
N 

\ 

o 
o 
tN 

c n 

\ 
"^ 

X 
S:— 

N 
>c  

o 
o 
o 

\ 

n 

\ 

< p c 

3 

(N 

tn 
■3 s 
0 
0 
a) 
in 

■* 

CO 
+ 
H 
4J rt 
a rt 
H 
bfi 
o C 

s? Ü 
a) 
a 

A m 

en 
c 

> 
5 

s T3 

M 
•-4 

> 
S i.- 

Vl    CO 
o r1 

bfi 

s 1 
W   Hf 

§5 
SI 
Px W 

(aAT^Biaa)     ^ 09CC  =  X    ^ UTA/UTA 

288 

SECRET 



o
CD
W

o
o u 

o ^

cjo
4->u
(D

0) 

i
g O i:- O

.£f Sc 'Sjo 

'00 3
Q."O) ^ o

^ ' c/2 S •;:'
I t ^

0)
*T*.

lO ^
o

2-SoP^ 

2 ^ ^

4:^
CD

?H
CD

4->c:
<D
o

J3
CO

bO
C

c
2
CO

o*-^
B
0
1

CO

2
a
a
E

I
lO
CO

(M
i-H
CD
CO

O

S
o
d
CO

o
o
d
(M

"S
Ti

LO

CO
0)^ o 
M lO

U< 05

289

SECRET



o
<D
CO

CO

w 
o u

3
00

o
•pH

0)
>

0) 
eo

“goo
£ ESS'S 
•sr Ssm 
(f |<a*?o
'u d)-^

SS|“I 

°'”p
O w ® ^
-Soi " O-g^

• 1-3 H CO 
lo

«<u

co-g 
«o O I

co
O

(0

hCc

c
2
CO

o
•-3

S
o
£

CO
0
■5
-Ca
£
S

1
lO
CO

CO

"Srt

2 2 
S>°

CO
lO

290

SECRET



■■'  ̂■ .

■ - 
■-V:

O
0)
CO

CQ

2 S

0)so
j=:

^ o
-*-> Jh ~ ■ 
^ vh W .

c3
O

-(->
Jh
ID
>DO 

O CC

V tH D ^

SJS|=s
CO
CO
CM

I C/2
D
E

§ ! 2^
c
Du

00
►o H 

4=:
D

JS
CO

S
s2
§
to

O

E
o

i
o
0)
CO

CO
COa

I ^ 7 00 
• o

-1,-H
^ CO

is
he GO 

LO
Cjm -n

291

SECRET



^-'t ' O'- -J- ^ -'s' ■ -

O
CD
W

00
(N

^ CQ
oS

o

n) P ?-i «~j

ss I-d) C5 MH 

'^1 '

P 
O cj

P

■a
•rH

2£
■s5
3
3
S
£o
*

MJ
2osz

£ ^ 
I 00

O f-H

-a
!5 ^ 

00

u o
3
■SP-

00

292

SECRET



o
Q)
CQ

(M
LO

CD “
. ^^ o 

lOX5v< ^

21^1
“tJ-^00

oS

(M

CDa
du

Ph

4
ĈD

H^l

s:
Cfl

ilC
c

3
rts
g
o

CO o 
§0 ,o 
a o
a Z 
a ^•
1 ira

« -g 
«=
f-H ^'° ^ 
CO lO

0) o

5;
•- oi 
Uh -n

293

SECRET



■■■

o
0)
CO

CO
CO

°£
00 :3 o

:n o><<^
r£j '^•rH +->

SSH.5P
^ I CD
OCi ^ 
CDtJ^CX) q 
CO'—' . ci

s 'S^
®20^2
05
l>

0
>A

X
CO

bO
C

3

t:o
i:
g O5 <»o w 
-5 CO 
^ CO
p ^ 
£ 2

§
^ f-t

-1 o ^

■ ' o

p ^
^ 2 bO
1- 05 
C*H t-

294

SECRET



O
Q
OQ

(NJ
0'S

<Ji S3 
05,0

+^.,Hu-*±
pin
6
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Figure 3.624 Spectral radiance, Kettle I, Tight Rope, 
Channel 1, late time. 
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Figure 3.626 Spectral radiance, Kettle I, Tight Rope, 
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Channel 4, late time. 
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Figure 3.631 Spectral radiance, Kettle I, Tight Rope, 
Channel 5, early time. 
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Channel 5, late time. 
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Channel 7, early time. 
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Channel 8, early time. 
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Figure 3.638  Spectral radiance, Kettle I, Tight Rope, 
Channel 8, late time. 
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Figure 3.639 Spectral radiance, Kettle I, Tight Rope, 
Channel 9, early time. 
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Figure 3.640  Spectral radiance, Kettle I, Tight Rope, 
Channel 9, late time. 
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Figure 3.641 Spectral radiance, Kettle I, Tight Rope, 
Channel 14, early time. 
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Figure 3.642 Spectral radiance, Kettle I, Tight Rope, 
Channel 14, late time. 
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Figure 3.644 Spectral radiance, Kettle I, Tight Rope, 
Channel 15, late time. 
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Figure 3.645 Spectral radiance, Kettle I, Tight Rope, 
Channel 16, early time. 
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Figure 3.646  Spectral radiance, Kettle I, Tight Rope, 
Channel 16, late time. 
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Figure 3.647 Spectral radiance, Kettle I, Tight Rope, 
Channel 17, early time. 
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Figure 3.648 Spectral radiance, Kettle I, Tight Rops, 
Channel 17, late time. 
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Figure 3.649 Spectral radiance, Kettle I, Tight Rope, 
Channel 18, early time. 
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Figure 3.650 Spectral radiance, Kettle I, Tight Rope, 
Channel 18, late time. 
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Figure 3.651 Spectral radiance, Kettle I, Tight Rope, 
Channel 19, early time. 
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Channel 19, late time. 
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Figure 3.653 Spectral radiance, Kettle I, Tight Rope, 
Channel 20, early time. 
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Figure 3.654 Spectral radiance, Kettle I, Tight Rope, 
Channel 20, late time. 
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Figure 3.655 Spectral radiance, Kettlö I, Tight Ropa, 

Channel 21, early time. 
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Channel 21, late time. 
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Figure 3.657 Spectral radiance, Kettle I, Tight Rope, 
Channel 22. 
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Figure 3.660 Spectral radiance, Kettle II, Tight Rope, 
Channel 2, early time. 
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Figure 3.662  Spectral radiance, Kettle II, Tight Rope, 
Channel 3, early time. 
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Figure 3.663 Spectral radiance, Kettle II, Tight Rope, 
Channel 3, late time. 

340 

SECRET 



L. 
0) 
4- 
M 
I 

CM 

E 
ü 

o 
5 

UJ 

< 
Q 
< 
ÜC 

-J 
< a: 
i- 
o 
Lii 
Q. 
V) 

1.0 10 

TIME (SECONDS) 

Figure 3.664 Spectral radiance, Kettle II, Tight Rope, 
Channel 4, early time. 
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Figure 3.666 Spectral radiance, Kettle II, Tight Rope, 
Channel 5, early time. 
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Figure 3.667  Spectral radiance, Kettle II, Tight Rope, 

Channel 5, late time. 
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Figure 3.668 Spectral radiance, Kettle II, Tight Rope, 
Channel 6, early time. 
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Figure 3.670  Spectral radiance, Kettle II, Tight Rope, 
Channel 7, early time. 
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Channel 7, late time. 
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Figure 3.672 Spectral radiance, Kettle II, Tight Rope, 
Channel 8, early time. 
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Figure 3.673 Spectral radiance, Kettle II, Tight Rope, 

Channel 8, late time. 
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Channel 9. 351 
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Figure 3.675 Spectral radiance, Kettle II, Tight Ropa, 
Channel 14, early time. 
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Figure 3.677  Spectral radiance, Kettle II, Tight Rope, 
Channel 15, early time. 
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Figure 3.678  Spectral radiance, Kettle II, Tight Rope, 
Channel 15, late time. 
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Channel 16, late time. 
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Figure 3.681 Spectral radiance, Kettle II, Tight Rope, 
Channel 17, early time. 
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Channel 17, late time. 359 
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Figure 3.683 Spectral radiance, Kettle II, Tight Rope, 
Channel 18, early time. 
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Figure 3.686  Spectral radiance, Kettle II, Tight Rope, 
Channel 19, late time. 
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Figure 3.687  Spectral radiance, Kettle II, Tight Rope, 
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Figure 3.689 Spectral radiance, Kettle II, Tight Rops, 
Channel 22. 
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Figure 3.691  2.7-micron data, Tight Rope. 
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Figure 3.699 Irradiance, Kettle II, Tight Rope, in spectral region 

1.55 to 1.615 M. 
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Figure 3.700 Irradiance, Kettle II, Tight Rope, in spectral region 
1.62 to 1.93^. 
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Figure 3.701  Irradiance, Kettle II, Tight Rope, in spectral region 
1.87 to 2.56 M. 
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Figure 3.702 Irradiance, Kettle II, Tight Rope, in spectral region 
2.15 to 2.21 ju. 
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Figure 3.703  Irradiance. Kettle II, Tight Rope, In spectral region 

2.645 to 2.72 M. 
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Figure 3.704 Irradiance, Kettle II, Tight Rope, in spectral region 
2.65 to 2,79 M- 
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18* MIT.LINCOLN LABORATORY ATTN TECH.LIBRARY 
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211-215   SANOIA   CORPORATION 
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Defense Special Weapons Agency
6801 Telegraph Road

Alexandria, Virginia 22310-3398

jun i f i9gr

OPSSI

MEMORANDUM FOR DISTRIBUTION

SUBJECT: Declassification Review of Operation DOMINIC
Test Reports

The following 14 reports concerning the atmospheric nuclear
tests conducted during Operation DOMINIC in 1962 have been
declassified and cleared for open publication/public release:

POR-2011, POR-2016, POR-2017-1, POR-2018(Vol.3), t
POR-2018(Vol.4), POft-2022, POR-2030(Vol.2), POR-2031,
POR-2032(Vol. 7), POR-2035(Vol.2), POR-2035(Vol.3),
POR-2036(Vol.4), POR-2042, and POR-2052.

An additional 28 reports from DOMINIC have been re-issued
with deletions and are identified with an "EX" after the report
number. These reissued versions are unclassified and approved
for open publication. They are:

POR-2000,, POR-2001, POR-2003 thru POR-2005, POR-2007,
POR-2012, POR-2013, POR-2015(Vol.U2), POR-2017, POR-2025,
P0R-2026, POR-2028(Vol.3), POR-2032(Vol.1), POR-2033,
POR-2036(Vol.2), POR-2036(Vol,3), POR-2037(Vol.1), POR-2038,
POR-2040, POR-2041, POR-2043, POR-2046, POR-2051, POR-2053,
POR-2059, and POR-2060.

/

This notice may be .£ited as the authority to declassify
copies of any of the reports listed in the first paragraph above.

, Information Security


