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ABSTRACT

Power spectral densities, in one(line)and two(area)
dimensions, are presented for off-road ground in eleven
sites in the United States. Methods of acquiring, record-
ing, and processing the data are described in detail.
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FOREWORD

Ground rourshness measurements on lines at three
sites were givan in a previous report and their power
spectral densities (p.s.d.'s) displayed. These p.s.d.'s
possessed many common characteristics and the question
was ralsed by many as to whether these characteristics
would persist for other sites. Moreover, no computer
program was avallable for processing area data or even
parallel line data.

. These basic data and their p.s.d.'s are required in
any vibraticnal analysis of the motion of a vehicle on

open ground. :

. The opportunity arose in the summer of 1964 to
acquire additional roughness data in the mid-continent

of the United States.
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GLOSSARY

Ground Profile is .a plot of the survey height V8.
distance along a line.

Power _pectral Density (p.s.d.) measures the amount
or vibration, by. requency bands, of the ground heights.
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INTRODUCTION

The theory of land locomoticn we are developing
requires ground roughness spectra as input data. Line

spectra have been obtained.from a limited number of sites.

However, vehicles make use of parallel tracks and the
dynamical input from parallel tracks requires the spectra
on each track and also the cospectra. A complete des-
cription of a site would require the spectra of a track
and the cospéctra of parallel tracks with different

separations. Also, the spectra and co.spectra for tracks

in different directions would be required. Fortunately,
this total information is contained in the two-dimensional
spectrum [See Report [1] (references) for a complete des-
eription].

. The preparation of inputs to the differential equa-
tions of motion making use of the two-dimensional spectrum
is described in References [ 2]. We are now in the
process of comparing this tirst order theory with experio
ment.

Part of the basic information needed in this theory
1s a description of ground roughness in terms of p.s.d.'s
(power spectral densities). In one of our reports [1],
we presented p.s.d.'s obtained from data taken at three
sites. Two of the sites had been modified by vehicle
traffic. The three spectra had many points of similarity
and some points of difference. We interpreted the spectra
and compared them with the profile data. Certain questions
remained outstanding which required, for their resolution,
the acquisition of additional data:

a) Are these p.s.d.'s typlcal?

b) Can the major and relevant features of ground
p.s.d.'s be summarized in a simple manner?

¢) Is it possible to estimate the relevant charac-
teristics of ground roughness p.s.d.'s from infor-
. mation found in aerial photography, topographical
and geographical maps, etc.?

It was therefore decided to compile a small atlas of
ground roughness p.s.d.'s made at a variety of sites.
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During a visit (May 1968) to Vicksburg the objec-
tives were discuased. It was suggested there that we
~choose our sites at military installations that were being

used by the MERS Project. Thils had the advantage that

the sites were available for future vehicle testing. The
MERS Project had compiled photographs and topographical
maps of these installations, and the commanding officers
had indicated their willingness to cooperate with MERS. t
The location and terrain characteristics of the instal-

lations were reviewed and preliminary selection was made

at that time. ‘ '

These selected installations were in the mid-continent -
8o that a surveying crew could travel from one to another
in a short summer period and make a maximum number of.
surveys at a variety of locations.

The Commanding Officer at ATAC sent a letter to each
installation explaining our purpose and requesting per-
mission to make an initial visit and then to make the
required measurements at a subsequent time. It was also
explained that we might need the services of a guide, etc.

Preliminary trips were made by MASC personnel to
select sites at:

1. Fort Riley, Kansas

2. Camp Gruber, Oklahoma (abandoned)

3. PFort Carson, Colorado

b Fort Sill, Oklahoma

5. Fort Hood, Texas

6. Fort Polk, Louisiana

7. PFort Benning, Georgia

8. Port McClellan, Alabama

Two sites were selected at each installation after a
reconnaissance of the general areas available to us. The

sites. were selected so there would be a maximum chance of ’ .

availability within the next few years if vehicle tests }

were desired. In addition, the following considerations _ J
¥

were used in site selection: v
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a) relatively rreé.of heavy ground cover so that
the surveying cperation would not be unduly

hampered,
b) relatively near access roads,

¢) relatively flat and of fairly uniform rough-
ness characteristics over fairly large areas, i

d) relatively undeformed by vehicles. :
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Under no circumstances was it very difficult to meet
the above conditions.

. In all cases, the commanding officers and personnel
of the installatlions gave outstanding cooperation.

In addition to the data collected above, other survey
dataare available at MASC. These data will also be
included in the atlas. The locations of these additional

sit - are as follows:

T A S M ST 2 B e s

9 Fort Knox, Kentucky

- Q.

10. Aberdeen Proving Grounds, Maryland
11. Yuma Test Station, Arizona
12. 'Las Vegas, Nevada (Mercury Test Site of AEC) , |

Vehicle tests were conducted at Fort Sil1l, Las Vegas,
and Thailand along with elevation surveys. Only the
survey data assoclated with the first two vehicle test
sites will be reported upon here; the vibration data will
be discussed 1in a subsequent report. The Thalland data
we on a road rather than open ground, and thus will not

‘appear in this atlas.

With respect to the surveying program, a number of
decislons were made by MASC.
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It was declded. to survey two sites at each instal-
lation, preferably of different character. Each site
would provide area and line data. Preliminary recon-
naissance indicated (see (1] for a discussion of details
in planning experiments of this type) that a two-foot
spacing would be sufficiently close to include all sig-
nificantly high frequencies without allasing. (Observa-
tion of the vehicle trials at Fort Sill suggests, however,
that closer spacing may be necessary on rocky ground.)
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The number of data points in a square was decided to be
10,000 (100 x 100) and for the line 500. The dimensions
of the squares, therefore, were 200 ft. x 200 ft. and the
lines were 1000' long. For convenience, we required the
line to go through the center of the square. However,
the angle of the line to the side of the square was left
to the surveyors and a variety of angles was expected

and obtained trom the different sites.

Preliminary discussion with John Chen, a professional
land surveyor, indicated that normal horizontal and ver-

"tical control within 1/100 of a foot and horizontal con-

trol 2/100 of a foot could easlly be obtained. 'this 1is
well within limits required by the dynamic problem. 1In
view of the fact that loose material on the surface of

. the ground will give comparable deviation, the control

was deemed adequate.

A survey crew was organized under the leadership of
Dr. Jay Barton, a blophysiclist at St. Joseph College,
Rensselaer, Indiana. The crew consisted of Arthur Hawkins,
Donald Paarlberg, Jr., John Foster, Paul F. Chenea, Jr.,,
and William Whistler. Of these Dr. Barton and Arthur
Hawkins had surveying experience. The others were college

~ students on summer vacation.

Under the direction of Dr. Barton, and with advice
of Mr. John Chen, equipment, and other necessary items
were selected and acquired.’ The equipment and crew were

"fitted into a standard Chevrolet Statlon Wagon rented

for the purpose. There was a short training period
during which the crew practiced stowing the equipment
and carrying out the surveys. The tour was completed
ahead of schedule without mishaps to personnel or equip-
ment. :

On the aVerage, it took four déys to complete the
surveys at an installation and approximately one and a

‘half days to travel between installations. Approximately

180,000 data points were acquired by this crew.
The surveying equipment 1ncluded the following major
items:
2 Repeating Theodolites, K&E 730050
2 Self-Leveling Zelss Levels, K&%E 750020
2 Lenker Elevation Leveling Rods
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In addition; the equipnent included both steel and cloth
tapes, marking pins, range poles, etc. A complete list of
surveying equipment is given in Appendix A.

In addition to the survey data, the rollowing data

were acquired at each site. The reconnaissance party lo-v'

ed the survey sites on topographical maps, and marked
them on the ground with paint, plastic tape, etec. The
orientation of the survey lines and squares was noted by

the survey party. Verbal descriptions were made and in

some cases photographs were taken to further identify
sltes.

The survey data. plus the other material discussed
above taken at a site were returned each week to MASC
by registered mail. On his return from the surveying SR
operations, Dr. Barton put the survey data in order for
data processing. Dr. Barton also remained on the staff
of MASC to assist in the data processing. .y

The data were put on IBM cards, the cards were pre--
- vcessed to remove the instrument height and compare each
aata point with 1ts nearest neighbors. The output was
listed and large deviations were marked by an asterisk.
These marked points were compared by Dr. Barton with the
data in the survey books and any errors were corrected.
The corrections were not made on the IBM cards but rather
on the input tapes. Both cards and tape are stored at
MASC and coples are avallable at cost upon request.

This report is the first of two reports. 1In this
report, we shall be concerned with presenting tne com-
putational-results, the site description, and the com-
puting programs. ' Conclusions and recommendations will
be concerned with data acquisition methods and process-
ing. The . second report will deal with the interpreta-
tion and implication of these results.
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OBJECT

The object of this report is to present the results
of mid-continent surveys and the computations performed.
Interpretations will, to a large part, be presented in the
next report. Recommendations will be limited to the record-
ing, acquisition, and processing of the data.

SUMMARY

A short description 1s given of the survey methods and
the equipment used. This is followed by a table listing
all site locations and orientations of the squares and line

surveyed. The results (p.s.d.'s in numerical form and graphs

of the p.s.d.'s) of one-dimensional (line) surveys are pre--
sented next; results for parallel lines are also includeds
The section which follows presents -similar results for two-
dimensional (area) data.

Complete descriptions of the two computer programs are
given. .

CONCLUSIONS

The p.s.d.'s obtained from the data taken at the addi-
tional sites show the same general features noted in the
previous report.

Rod and level survey methods of data acquisition are
cheap and efficient.
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- RECOMMENDATIONS -
Further data acquisition by the methods used for the = ‘; .
purpose of enlarging this atlas are not recommended.,w‘j‘x;‘1‘@; L A
When roughness data are ‘required for special purposes, B f
however, the rod and level method used is recommended. R 7
Self-leveling levels and selr-zeroing rods are recommended :
as basic equipment. _
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SITE DESCRIPTION

Survey sites are located with reasonable accuracy on .
topographical maps along with verbal descriptions ard in ‘
some cases photographs. No attempt was made to presarve

the exact locations of data points; first, this is not v

relevant from the point of view of p.s.d. analysls; second,
to do this, permanent markers would have had to be erected
and permission to do this was thought to be hard to obtain.
At this point, it should be emphasized that the data were
acquired to make a statistlical estimate of a roughness char-
acteristic and not to provide an exact description of ground
elevation. OQur results should be regarded as reproducible
within the statistical accuracy to be described later. For
this reason, the exact relocation of data points 1s consid-
ered to be unnecessary.

If vehicle tests are to be conducted at a site at which -
a survey has been made, our results will be useful in gen-
eral selection considerations. When vehicle tests are made,
our exact site might not be the most convenlent; even if it
is, ground deformation may occur due to a variety of factors
associated with vehicle weight, ground moisture, etc. Hence,
surveys along actual tracks may prove necessary.

The site description information 1is summarized in Table
I. Additional information 1is avallable at MASC.

The sites coded by letters A-U are those surveyed in the
summer of 1964. Some additional lines were surveyed at Ft.
S11l1 in connection with vehicle trials conducted there. Lines
L and M are on half of the previously surveyed lines of G and
H. In particular, care was taken in conducting the trial at
Site 2 so that the wheel track was exactly on the 1000 foot
line and so the first half of line H represents the ground
heights before and M the ground heights after modification

by the vehicle.

The remaining sites, given by names, were surveyed earlier,
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NOTES :
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‘A - Rt, side reservation sign
B - Peak of roof, Sweitzer farmhouse
grid center approx. 6G0' south of trail
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LINE SPECTRA

. Our methods of obtaining p.s.d. estimates for line
data are described in [1]. They will not be repeated
here. However, a description of computation is given
in the section on computations.

We present 1in this section the spectral estimates
in a numerical table, and graphs on semi-log paper of
the spectral estimates. Each of the two-track spectra
will be graphed on the same sheet for comparison pur-

poses.

Co~-spectra between parallel llines are needed in
vehicle motion analysis. They have been computed where
parallel line surveys were conducted. These co-spectra
are presented in tabular form only, since plots are dif-

ficult to interpret.

The statistical accuracy of the spectra of the 1000
feet lines may be given in several ways. Each estimate
has 18 degrees of freedom or, in other words, a confi-
dence interval at 95% confidence may be found by using
the factors .571 and.2.186. [We are 95% confident that
the true spectral value lies between .571 times the
estimate and 2.186 times the estimate.] The computations

are made according to pp 28-30 of [1].

. The raw elevation data on IBM cards may be obtained
at cost from MASC. ’

H
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SPECTRAL ESTIMATES FOR  RILEY 1 LINE A . .31-
ITEM A e
wx(ey - o

2.544E 01

2.088E 00

2.998E-01 ‘ , :

9.556E-02 o o

9.669E-02 . :

7.3788-02 = . e .

3.810E-02 . L - R
 1.793E-02

1.836E-02 o
10 _ 24130E-02 O

Ve~NowndbuNnN=~O N

| e 7 27

11 2.396E-02 . IRt P e
12 3,677E-02 T BRI T | i B
13 3,706E-02 o N : b E

14 2.054E-02
15 = 1.1478-02 : 3 :
16 8.753E-03 A e e e

O

17 6.620E-03 < : e
18 . 6.884E-03 RSP S i d
17 7.776E-03 }' §

20 7.851€-03 = b~

22 8.993E~03

23 9.915E-03 , 3 ~
24 7.609E-03 _ . ST . " -
25 5.666E-03 : : b

26 8.499€E-03 . o : » . - -

27 1.122€-02 ‘ -
28 1.272E~02 " , , : N s '

29 1.267E-02 ~
30 1.088E-02 -
31 9.100E-03 , ;
32. 7.546E=-03 - . , . . - i -
33 6.229E-03 i -
34 4.186E-03 :
35 4.337€-03 7 -
36 5.787E-03 ~
37 4,834E-03
38 4.550E-03
39 5.406E-03
40  5.327E-03
41 5.308E-03
42 5.299E-03 , _ . : ;
43 4,685E-03 . :

44 4.082E-03 , !
45 4.433E-03 -
46 6.458E-03
47 8.227E-03
48 6.721E-03 -

49 5.557E=03
50 6+120E-03
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N H
;(’,ﬂ SPECTRAL ESTIMATES FOR . RILEY 2 LINE B8 =32~
A “ITEM A
~ P WX{P) :
-~ L0 ee——
, 1 1.203E 00
. 2.243E-01
3 1.087E~01
4 8.534E-02
5 4.978E-02
& '2.396E-02
7 3.1256-02
8  5.646E-02
9 . 7.093E-02
10  6.972E-02
11 6.049E-02 _
- : 12 4.057E-02 L
»: 13 3.073E-02
] 14  4.,087€-02 o
~ 15 5.175E-02
- .16 6.365E-02 .
: S 17 6.T71E-02
- .18 5.056E-02 ; ; ]
- 19 2.838E~02
- 20 1.795€-02
- .21 2.265E~02
- . . 22 3.071E-02 ) N
23 . 2.921E-02.
-~ - 24 2.438E-02
- 25 2.787E-02
—— 26 3.355E~02
- 27 3.011E-02
- 28 2.427E-02
29 2.103€E-02
- : 30 2.478E-02
- 31 3.032E~02
- - 32 | 2.826E-0Q2
- 33 2.805E-02
- 34 2.617E-02
35 2.042E-02
S .0 36 1.978E~-02
- 37 2.169E-02
38 1.9$8E-02
39 1.759€-02
40 1.670€-02
41 1.269E-02
42 1.100E-02
43 1.791E-02
44 2.603€-02
45 2.125E-02
- 46 1.073E-02
47 9.850£-03
48 1.200€E-02
49 1.544E~02
50 1.863E-02

e L S 0K By 4y R
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SPECTRAL ESTIMATES FOR -

VONGCOMSWUN-GO O

ITEM A

WX{P)

2.149E 00

2.880E-01
6.543E-02

1.565E-02

1.711E-02
2.033E-02
1.835€-02
1.607E-02
1.239€-02
8.907€-03
9.608E-03
1.143E-02
1.338E~02
1.534€-02
1.142E-02
6.170E-03
5.095€-03

5.554E-03

6«106E-03
7.327E-03
9.803E-03
9.189€-03

7.117€-03
7.438E-03

6.614E-03
6.596E-03
9.409E-03
9.730E~-03
7.815E-03
8.589E-~03
9.228E-~03
6.939€E-03
4.723E-03
5.850E-03
8.545E~-03
9.183€E-03
7.529E~03
6«140E-03

8.922E~-03

1.007€~02
8.365E-03
1.115E-02
1.144E-02
7.109€~03

'4.818E-03

5.149E-03
6.473E-03
6+293E~-03
6.853E~03
8.048E-03

R, BT o T g L T A T e e T L b e o
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GRUBER 1 LINE C - -33- |

o el A At o = e L




L
OCVONOVIWNWE 9
b

SPECTRAL ESTIMATES FOR

ATEm A

A T et g g e

\

[, \ .

.. .GRUBER 2 LINE D

1.905E 01
. 3.259€ 00
8.841E-01

. 3.690E-01

- s . o e e o b amases e -

o e e oo o o 7 . ) A i e 2 e e Sy

DT e M e S W W -

1.950E-01
______ 1.425€E-0Y - )
1.285E-01
__1.190€-01
1.1856-01 B .
 9.107E-~02 _ . e
11 5.692E-02 o }
12 4e256E~02
13 4.023E-02 N
14 4.446E-02
15 . 4,998E~-02 .
. 18 4o TY0E=02
17 3,143E-02 R
18 2e91TE=02 oo
‘ 19 3,701€-02 o e
T 2C___ 2.718E-02 )
21 1.756E-02 i
22 LGTTSE=02
23’ 1.660€-02 o o )
o 24 LeT2YE=02
25 2.,067€-02 T
26 1.911E-02
} 27 1.374€-02
. 28 1e255E=02
29 1.194E-02
__________________ 30 1eO40E=02
31 9.920€-03 . oo
32 9.679E-03
- 33 1.006E-02 -
34 1.124E-02
35 1.163E~02 e
36 YW02T7E=02
37 8.567E-03 o
38 T.4156~03
, 39 6.,775£-03
. 4C 6422CE~03
41 - 7.433€-03 T
42 1.026E-02
. 43 9.497€-03
44 6.,022€-03
45 5.512E-03 -
46 5,822E-03 . .
47 6.107E-03
48  6.282E-03 _ _ o
. 49 4,64TE-03 )
50 3,.736€-03 Q- b
e e e e e et ot % 22 32 A1 e e enm = 'PHI_-_.. - -




SPECTRAL ESTIMATES FOR

| ond .
OCVONOCWVMILWNMO 9

ITEM A
WX(P)

e

2.411E 00
2.971€-01
1.015e-01
6.537E-02

. 5.168E-02

3.770E-02 °
2.962E-02
2.752€~-02
2.460E-02
1.871E-02
1.333E-02
9.154E-03
6.060€-03
7. 7556-03

1.298€~02 .

1.399€-02
1.167E-02
1.011E-02
8. 764E~03
1.105E-02
1.597E-02
1.445E-02
T.454E-03

'5.701E-03

7.580E~03
7.095€-03
6.790E-03
5.732E~-03

3.538E-03.. -

3.776€E~-03
5.034E-03
5.237E-03
4.777€-03
4.040E-03
4.127E-03
4.356E-03
3.822E-03
4.140E-03
5.120E-03
5.476E~03
5.847€E-03
4+943E-03
2.794E-03
2.468€E~-03

3.352E-03 |

3.665E-03
3.471E-03
3.494£-03
4+3Q2E~-03
4.853E~03

CARSON 1 LINE E

e38-. . ol
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I .
R SPECTRAL ESTIMATES FOR - CARSON 2 LINE F .
ITEM A
- 4 WX{P)
L0 =
- 1 9.254E 00
2 8.074E-01
3 2.365E-01
4 1.093E~01
.5 5.708E-02
.} 3.408E~-02
7 1.997E~02
8 1.198E~-02
9 l.065E~02
10 1.071E~02
11 - 1.153E~-02
12 1.203E~02
13 1.184E-02
14 1.270E~02
15 9.585E~-03
16 5.107E~-03
17 5.396E~03
18 5.540E-03
19 4,5689E-~03
20 5.954E-03
R 21 6.193E-03
22 4.367E-03
23 3.330E-03
A 24 4.511E-03
25 5.787E-03
26 5.838£-03
27 5.847E-03
. 28 4,197E-03
29 3.455E-03
_ 30 4.,604E-03
31 3.809E-03
32 2.617E~03
33 3.245E-03
34 5.835E-03
35 7<199E-03
35 5.620E-03
37 3.893E-03
38 3.313E-03
39 2.983£-03
i 40 2.369E-03
41 1.949E-03
42 1.7335-03
43 2.866E~03
) 44 4.9Q04E-03
45 4.194E-03
L 46 2.886E~-03
47 4.,084£~-03
48 5.077E~-03
49 4,192£-03
. 50 3.344E-03

-36-




R e e e .
TR i T RO s D A e s

SPECTRAL ESTIMATES FOR - _ _SILL 1 LINE G

ITEM A
P WX(P)
o .
1 2.405E 01
2 2.761E 00
3 1.296€ 00
4 6.264E-01
5 2.741E-01
6 1.579€-01
7 1.290E-01
8 7.999E-02
9 3.755E-02
10 2.126€-02
11 1.836E-02
12 2.1736-02
13 1.874E=-02 -
14 1.408E-02
15 1.791E-02
16 1.9156~02
17 1.858E-02
13 1.466E~02
19 1.503E-02
20 1.496E=-02
21 1.066E-02
22 1.032E-02
23 9.479E-03
24 8.905E~03
25 1.032E-02
26 1.046E~02
27 1.253E-02
28 1.309€-02
29 1.1056-02
30 1.301E-02
31 1.293E-02
32, 1.013E-02
33 1.229€-02
34 1.227€-02
35 1.101E~-02
36 1.210E-02
37 1.250E-02
38 1.455E-02
39 1.439E-02
40 1.191E-02
41 1.003E-02
42 8.425€-03
43 9.4396-03
44 1.121£-02
45 1.077€-02
46 1.017€-02
47 8.973E-03
48 6.466E-03
49 7.605E-03
50 9.717€-03
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SPECTRAL ESTIMATES FOR SILL 2 LINE H -38-
ITEM A o i
P WX{P) -
- B
1 3.,469E 01
2 4,077 00
3 1.342E 00 -
A 7.074E=-01
5 3.865E-01
6 1.853E-01 s
7 1.196E-01 |
8 8.334E-02 o
9 $.525E-02 |
10 5.448E-02 _ . :
11 4.154E~02 S {
12 2.404E-02 , : ;
13 2.607E~02 - , ‘ : L
14 2.634E-02 : %
15 1.712E-02 :
16 1.632€-02 , {
17 = 1.431E-02 . - , 1 {
18 8.266E-03 ‘ v
19 1.049€-02 .
20 1.037€-02 -
21 7.043E-03
22 7.252E-03
23 6.250E-03
24 5.936E~-03
25 8.731E-03
26 8.323E-03 : .
27 7.559€-03
28 9.244E-03 . . .
29 6.7156-03 a
30 4,445E-03 , . 4 .
31 4,353E-03 ‘ |
32 3,243E-03 -
33 6.118E€-03 :
34 9.188E-03 ,
35 5.945E-03 , i
36 4,628E-03 ‘ , , . o
37 6.348E-03 :
38 5.319E-03 ; -
39 6.480E-03 L :
40 8.311E-03 , )
41 5.677E-03 |
42 5.104E-03 ' :
43 6.289E~03 .
44 4,532E-03 S _—
45 4,892E-03 :
46 5.807E-03 : : S
47 5.050E-03 ’ =
43 6.900E-03 -
49 6.4055-03

50 . 4.085E-03 o

A e . T s WS s




________ 47 -
T Te5T6E-03 T 5,1316-03

. 6+4695E-03

T«919E-03
6.576E-03

6.508€E-03
4.433E-C3

9,3725f03_

1.0398-03
=3+.506E~0C4
~8.CC2E~04

3.021E-04

=1.709€E-03

‘802325-04

=8.701E~04
Oe

R i - g
e e e o h 3
SPECTRAL ESTIMATES FOR - SILL 3 LINE J 2 TRACK® -39- o i %
, %
e ITEM A NITH ITEM B o
P wxepy  wvee) L WC(P) wQ(P) %
0 ' | |
1T 64952E-017"TT3, 442801 2.5496-01 7 4.647E~-02 ‘ i
2 6.T91E-02 ° 5¢308E~G2 1.405€~03 _ 1.532E-02 Y
T3 349806027 2.4936-02 " 1.721£-03 T 5.795E-03 o &
______ 4. 3.300E-02.  2,133£-02 . 5e117E-03 3,269€-03 .
s 1.926E=02 7 1,2596=02 20112E-03 77 2,69SE~03 §
6 9.251E=03 _ 7.634E-03 1.1216-03 1.155€-03 ) ;
R 7+337E=03 T14391E=02 | 2.285E-03 «2.079€-03
-8 9.890E~0Q3 1.841E-02 1e476E~03 . =3,354E-03 !
“f“9““71.237E-ozf““‘1.3145-o2f“‘~7.7045—05“‘7-1.5315-03 R
10 1.3206-02 9+343E~C3 =2.552E-03 1.134E-03 .
117 1.409€-02 T 1,060E~02 T =3,321E-03 " 1.591£~03 o
12 1.322E-02 . 1e251€=02 = 1.703E-04 .-4.963E-04 b
137777 1e420E=-02 " """TT1,3716-02 " 14211€-03 " =2,805E-G3 " P
14 1.822E-02 - 14407E=02 -2.861E-03 -3.105€-03 ‘
““15““"'1.sazs—oz“"‘1.2025-0z‘““=4.3945-03‘“—7-1.1735-03 - - .
16 9.434E-03 7.6096=03 ~3.099E~03 3.777E-04 :
17 T 8.507E-03 5.884E-03 " =1,766E<G3 T =1.760E~04 |
.18 1.021€-02.  8.0426-03 _ 1.5656-03 . =2.040€E-03 i x
197 T 1.160E-02 "1.076E-02 2.859€«03 T=3,591£-03 ~§
20 1.275E=02 9.573E-03 1.719€-03 ~-3.181E-03 .
T T2 T 1.094E-02 6eT26E~03 7 2,147E-03 T T=5.344E-04 = - ?
22 9.513E-03 7.978E-03 3.028E-03 9.838E-04 !
23 77T 942296-0377 T 8,073E-03 T 1.7776-03 1.786E-04 '
24 8.047€-03 5.487E-03 =1.331E-03 ~2.861E-05 !
25 7 8.402E-03777773,9426~03 T =1.326E~03 T 4,780E-04 . P
26 14122E-02 44294E-G3 ' ~4.909E-04 1.086E-03 [
2T T 1.578E~02" 7.5136-03 " =3.391£-03 T7.T696=04 R
28 1o 464E~02 8.8185-C3  =3.845£-03 4.450E-04 b
2977777 1,028E-02 60111E-03 ~~T~1,158E-03 T 7.118E-04 P
e 30 94T40E-03  3.7488-03 =1.263E-03  9,056E-04 'i
31 9.486E-03 3.460E-03 ~1.410€-03 9.677E~04 !
32 7.391E-03 4¢622E-03 ©  =7.361E~04 2.271E-04 P
33 4L TBTE=037  6.866E-03 T ~5.066E-04 " ~9.257E~04 o
34 4,7156-03 90287E=03  =1.664E~04 . ~1.236E-03 ;
R T i 5.857E-03 84548E-03 " =9,511E=05 ' 2.524E-04 i
36 5.462E-03 5.922E-03 1.991E=04 7.685E-04
“““““ 37 T 5,952E-03 4.574E-03 TTT=4,960E~04 T ~3.255E~C4 \
38 '6.030E~-03 5.105E~03 -1.631E-03 ~8.664E-04 !
39 50929E-03"" 6,479E~03 " =1.183E-03 " =].184E~03 -
40 7.857E~03 | 7.122E=G3 -4.772E-04 ~3,805E-04 ,
““““ 4177 84236E~03 T 9,177E=03 T -1,598E~C3 1.198£-03 f
42 84376E-03 9.094E~-03 -3.867E~03 1.296E-03 ;
“““““ 43 "7 8,818E-03 T 5,224E-03 ~2.958€6-03 8.852E-C4 :
44 8.387E£-03 4.352E~03 6.095E-04 2.863E-04 |
45 8.888E=03 ~  5,800€-C3 ' 1.122E-03 -1.902E~-03 ]
46 " T«T10E=-03 7.096E-03 4.686E-04 ~3.1816-03 i

4, (L
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SPECTRAL ESTIMATES FOR SILL 4 LINE K 2 TRACK -40- }
. __JTEM A WITH ITEM B !
P wx(p) _ NY(P) WNC(P) wQtP) i
0 - = . ——— r— _ i
1 7.638€E-01 1.158E 00 8.063E-01 2.484E~02 i
2 6.560E-02 1.031E-01 __ 5.867E-02 = ~=1.207E-02
3 1.887E-C2 4.012E6~02 8.732E-03 -7.688E-03
- &  24137E-02 __ 3.356E-02 __ 5.033E-03 2.771E-03 -
'S 2.492E-02 1.6386-02 3,125E6-03 2.931£-03
& 24279E-02 _  8.262£~03 1.036€=03  -=1.511E-03 |
A 2.054E-02 9.300£~03 1.786E-03 . =2+497E-03 -
8 1.873E-02 . 1.194E=C2  2.574€E-03 1.405E-03
T 9T 14314€-027  1.497E-02 6.3656-04 4 ,690€-03
R § 9.401€-03  1.509€-02  -1.339E-03 2.4C2E-03 —_
117777 Te4756-03 77T 1.559E=02 - =2.021E-03 = ~2.849E-04
12 5.427€-03 10462602  =1.463E-03 ' '=~1.450E-03
137 6.817€-03 1.127E-02 T 24834E=05 = =2.946E-03
14 7.619€-03 1e140E-02 2.268E=04 ~1.336E~-03
T T8 T 8.564E-037  1.037E=02 8.631E-04  8.333E-04
16 7.655€6=C3 7.4136-03  1.545E-03 3.287€=-04 -
717 7T 84933E-03 8.0676~-C3 ~=7.799E-04  1.089€-03
18 9.797E=-03 8.9066-03  =1.387E-03 3.145€E-03
19 1.009€-02 7.751E-03 -5.787E-05 3,520€-03
20 7.135€E-03 6.901E-G3 =1.256E-03 2.503€-03
T 2177 5,074€-037  6.328E-03 =2.3C4E-03 6.229€-04%
22 7.739€-C3 6.211E-03 “8.474E~04 ~-1,578€-03
23 1.054E~02 7 6.790E-03  7.669E-C4  -=2.T783E-03
24 1.021€-02.  6.T11£-03 8.139E-0% -3,687E-03
25 7.901E-03 T 5,956E~03 1.2906=03  =3.294E-03
26  6.108E=03 __ 4.5186-03 ~  1.7905-03 ~1,532E-03
27 7T 7 7.296E-03 $.8576-03 1.443€-03 ~ =1,072£-C3
28 7.9356-03  8.148€-03  5.361E-04 -3,86TE-04 —_—
29 5.540E-03 5.781E-03 ~8.694E~-04 8.913E-04
30 5.673E-03 _____ 44227€-03  =6.T02E-04 1.144E-03
31 8.589€-03 5.588E-03 4,455E~04 1.105E-C4
32 9,075E-03 5.157E=-03 1.663E=-03 . -4,125E-04
33 8.580E-03 3.878E-03 2.8C3E~03 = =2.786E-=C%
34 9.,247E~-03 5.307E-03 3.042E-03 -1.332E-(3 o
'35 T 84514E~03 T 7.179E-03 2.758E~03 =~ =2.430E-03
36 7.511E-C3  8.578E-03 2.678E=03 = =2.573E-03
" 37 777 8.600E-03  8.905E-C3 2.052E-03 -1.576E~03
38 8.658E~03 6.384E-C3 6.844E~04 -5,8206~04 | %
39 6.569E-C3 T 64281E-03 T 3.020E-04 9.971E~C4
40 5.433E-03 8.334E-03 6.153E-04 2.631E-03 .
. T 41 7 5.4286-03° 7 7.162E-03 4.444E~0Q4 1.716E-03
42 5.522E-03 5.030E-03 ~9,6$SE~05 3.786E~04
43 "5,896E-03 3.665E-03 1.772E5-05 -4.448E-04
44 6.516E=C3  3.309€E-03 4,455E~04 ~7.452E-04%
R 45 v 6.190E-03 7 ' 5.364E-03 = =5.500E~04 = 4.509E-04
46 4,146E-03 8.488E-03 -1.800E~03 9.644E~04 } A
Y / 3,1576=-03  9.3926-03 -1.925€E-03  =3,890E-04% 5
48 4,501E-03 6.192E-03 ~1,066E~03" -1.183E-03
49 5.7076-03 = 4,.837€-03 6.694E~05 -5.094E-04
50 5.936E£~03 6.134E-03 5.073E-04 0.




AT 0 B R A S g - . F
T } ?;
'- . , | . - N :
SPECTRAL ESTIMATES FOR  SILL 1A LINE L 2 TRACK -41-
_____ ITEM A WITH ITEM B i : %
. %
P WX{PY  WY(P) NWC(P) . wa(P) § ’
I B - N - . T S i
1 6.735€ 00: 8.070E 00 6.607E 00~ =2.643E 00 g !
2 7.210E=-01 __  1.204E €C 7.134E-01 ~1.858E-01 b f
37 1.890E-Q1  2.674E-017 1e354E-01 "~ =1.7326-02 '~ !
4 9.047E-02 6.703E-02 4.1406-02 . =1.641E-02 ;
T8 T 5,561E=02 7T 2,6626-02 7 2.094E-02 . " . ~3.908€-03 5 }
6 4,214E-02. 1.929E-02  '1.56%4E-02 9.358E-C4 § .
T T 3.746E-02 "1.888E~02 9.838E~03 =~ 5.569€-04 § ?
8 2.956E~02 2.5236-02 5.596E~03 -7.549€-05 ;
T 9T T 24193E=027  34507E=027  9.085€-03 T . =4,137€-03 7 :
10 2.631E-02 3.198E-02 9,400E~-03 -2.153E-03 !
T11 7T 2.663E=-02 T 2.438E-02 777 2.013E-03 . 1,969E-03 i
12 1.749E-02 2.8735~02  =3.968E-03 3.858E~03 i
1377777 108555"02 ------- 24932E~02 -‘ >>>>> =26944E=-03 T S5.,267E~03
14 2.548E-02 2.244E-02 '2.517E=03 . 7.433E-03
15T T 2,7756-027  2.843E-027  6.566E=03 T 8.5456-03 T
16 2.493E-02 34475E~02 6.573E-03 1.278E-03 ' :
17 77 1.831E~02 T 2855E=02 777 2.62T7E-03 T ~2.410E-03
18 1.509E=-02  2.391E-02 ~3.2186-03  1.145€E-03 ‘ i
19 77 1.438E-02 T 2.135E-02 T ~3,.810E-03  ~B8.07S5E-04 i
20 1.449E~02 1+964E-02 -9.209€E~04 ~2.679E~04 o
21 7T 2.085€E-02 1.9506~02 ~ =4.3356-03 ~  2.817€-03 =~ & ‘
22 2.775E=C2 1.671E=02 -7.538E-03 -2.100E-03 '
23 T 2,604E-02 7T 1.4586=02 ~ =4.,962E-03 = =4,0S58E-03
24 2.283£-02 1.5896=02 ~2+146E-03 ~1.519€~03 :
25 TTT1.9028-0277777 1.532E=02  ~4.345E-04 = ~4.556E-03 : f
26 . 1.159€E-02 1.400E~02 ~4,435E=04 . =3,757E-C3 :
27 7T 1.077E=027  1.736E~02 T 5.927€-04 ~ 2.51CE-03 ‘ ;
28 1.651E=02  1.5828-02 = 2.479€-03 4.818E-03 i
29 T 1.8798-02 1.010E=02 2.409€-03 © . 3,423E-03 .
30 _ 1.502E-C2 1.086E~82  1.229€-03 2.314E-GC4
31 14531E~-C2 1.133E=02 ~2,753E-03 . =1.952E-03
32 2.181E-02 1.629E6-02 -2.071£-03 4.557E-C3
TTU33 7T 1.914E=02 7 24B46E=02 4.641E-03 T 7.914E-03
34 B.986E-03 2.826E-02  5.591£-03 = 2.533E-03
735 777 7.553E~-03 2.419€=02 7 2.976E-03 2.767E~C4
36 1.108E-02  2.297E=02 = ~1.142E-04 1.252E-04 ,
37 1.368E~02 1.545E~02 -2.791E-04 2.897E~04
- 38 1.729E-02 1.094E-02 3.241E~03 1.427E~-03
U39 TTTTT1.597E=02 T T T 1.099E8~C2 T 2.937E-C3 T 1.936€-03
40 9.981E-03 8.030€-03 1.292€-03 1.866E=G3
41 T Te972E~03 7 7.584E=02 T 1.744E-03 2.965E=C3
42 1.121E=02 1.254E=02 9.426E~04 4.684E-03
43 77T 1,414E6=02 7T 1.5486-02 ~~ ~1.5356~G4  3,.775E-C3
44  1.202€-02 1,9166-02  3.373€-03 6.307E-04 :
T 45 T 1.058E=02 T 2.47058=02 "7 T.836E-03 = ~1.144E-03. ' i
46 1.377E=-C2 2.0608-02 4.600€6~03 5.401E-04 : i
- 4T 77 1.528E=02 ' 14308€-02 5.617E~04 1.637€-03
48 1.414E-02  1.7606-02 1.554€-03 ~6.991E-04
49 1.391E=02 = 2.838E~=02 4.4C2E-04 -1.950€-C3
50 1.432E-02 . 3.303E-02 ~1.289€E-03 0.




SPECTRAL ESTIMATES FOR

ITEM A
P WX(P)
-0 —
1 2.546E-01
2 2.043E~02
3 1.063E=02
4 7.964E-03
5 5.857E-03
6 4.677E-03
7 3.856E~03
8 3.767E-03
9 3.413E-03
10 2.494E~03
11 1.987E-03
12 1.957€-03
13 2.420€E-03
14 2.553E-03
15 1.692E~03
16 1.325E-03
17 1.815E-03
18 1.821E-03
19 1.444E-03
20 1.327E-03
21 1.2998-03
22 1.251E-03
23 1.000E~03
24 8.265E-04
25 1.087E-03
26 1.105E-03
27 9.580E-04
28 8.899€-04
29 6. 88BE=04
30 6.761E~04
31 7.910E-04
32 7.827E-04
33 8.633E-04
34 9.906E=04
35 1.120€-03
36 1.045E6-03
37 7.976E-0%
38 8.580E-04
39 7.903E-04
40 44961E-04
41 4.901E~-04
42 6.271E-04
43 6.490E-04
44 6.411E-04
45 5.753E-04
46 3.677E-C4
47 3.079E~04
48 3.832E-04
439 5.323E~04
50 7.7165-04

T e TR S T R i, v s e

P

SILL 2A LINE 1 TRK M

-42-
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'SPECTRAL ESTIMATES FOR . HOOD 1 LINE N -43- e

ITEM A | S R

o]
P
N
e
X
K
-

, ]

Ty

u:;usauua tia
J
Qo
IESER SO

[\

‘
[

H
RN A SN ST

D@~NOVPIPWNO b

i gy -

L

- . Sy ffe s
R e T S S0 2 - S

O

19 - 6.756E-03 } P o0

20 6.375E-03 , , : - b
21 4+524E-03 S Y :

23 3.830E-03
24 4.104E-03
25 4.871E-03
26 6.377E-03
27 6.295E-03
28 4.917E-03 o ,
29 4.209€-03 R o
30 3.631E-03 : |
31 3.204E-03 o : L ' :
32 4.137€-03 : : 2 -
33 5.626E-03 : ' i
34 7.015E-03 o o s
35 8.010E-03 i
36 5.707E-03 o | S - .-
37 4.472E-03 ' !

33 5.973E-03 ~

39 5.967E-03

40 7.327E-03
41 7.776E-03
42 5.365E-03 :
43 4.556E-03 ‘

22 3.4525-03 o Co O

m..w,w
e
N S
Y
[
i

44  5,0156-03
45 5.803E~03
46 5.330E-03 : i
47 4.188E-03
48 - 3.228E-03
49 3.4456-03
50 3.5845-03

- e

Ty Bl AT - Y

N

ek

|



pnerse s . .
R R e o e & B LI R T e s e, e e s e
o it et -y : » o Y LT R g Tt ee e e e e~ e .

Mﬁé-gmmmfw‘w-, B e :
SPECTRAL ESTIMATES FUR HOOD 2 LINE O ~44-
ITEM A
P WX(P)
. . 0 -
1 5.103E-01
) 2 6.514E-02
3 2797E-C2
4 1.971E-02
5 1.201E-02
) 6 6+580E-03
7 6.232E-03
R 8 7.684E-03
‘9 8.985E-03
. 10 1.129€E-02
11 © 1e423E-02
12 1. t63E~-Q2
13 1.920E-02
14 1.598E-02
15 1.072E-02
- 16 6.966E-03
17 4,266E-03
18. 2.297E-03
19 ' 1.824E-03
. 20 2.131E-03
21 2.761E-03
22 3.380£-03
23 3.214C-03
24 2.596F=-03
25 1.22° -03
26 1le70be 03
27 2.057E~-03
28 " 1le663E-03
29 1.251E-03
30 1.117E-03
31 8.391E-04
32 8.855E~04
33 1.350E-03
34 1.8798-03
- 35 2.015E-03
36 2.085E-03
37 2.341E-03 ,
38 2.101E-03
39 1.915E-03
40 2.167E-03
- 4] 2.101E-03
42 1.715E-03
43 1.667€-03
44 1.838€E-03
45 1.629€-03
46 1.423E-03
47 1.314E-03
48 1.092E-03
49 1.206E-03
50 1.4156-03

o e e S, S




SPECTRAL ESTIMATES FOR

~ :
CVONOUWNPIPWNEHO h-]

-
W IN

ITEM A

WX{P)

e ens

5.966E 00
T«111E-01
4.693E-01
2.892E~01
1.555E~-01
9.170€~-02
6.343E-02
5.137E-02
5.256E-02
5.533€-02
5.101&-02

5.379E=-02

5.920E-02
5.263E-02
4.841E-02

5.835E-02.

6.054E-02

4,147E-02

3.281E-02
4.090E-02
4.,187E-02
3.468E~02
2.616E~02
2.228E~-02
1.,787E-02
1.1108-02
9.468E-03
1.080E-02
1.191£-02
1.365E-02
1.614E-02
1.815E~02
1.755E-02
1.568E~-02
l1.458E-02
9.763E~03
6.975E-03
7.800E-03
8.930E-03
T.545E-03

'5.710E~03

5.646E~-03
5.583E-03
5.628E~-03
5+.972E-03
4.953E-03
3.265E-03
3.684E-03
6-2668"03
TITLE-D3

R = T R e

e

L

POLK 1 LINE

HIT . AT et S e

p TR,

P ‘-'45- )

A

© PR R Y, MR dwenrew

Jo——

S 5 54

LT T e

517 S e — v

O NV

i

¥



SPE

ey

R T TR T e L e e e | ea

VENOWVMPWNO O

CTRAL ESTIMATES FOR
1TEM A

WX(e) -

.

8.006E 01
9.443E 00
3.610E 00
l1.473E 00

 1.189E 00 -

1.202E 00
8.202E-01
4.226E-01
2.274E-01
1.171E-01
6+953E~02
8.722E-02
1.097€-01
8.112E-02
8.318E~02
1.570E~01
1.5186-01

7.988E~-02

9.450E~02
1.282E~01
8.608E~-02
5.780E-02
54860E~02
4.296E~02

4.932E~-02

6.210E-02
4.751E~02
3.146E~02
3.371E-02
4.429E-02
5.382E-02
4.898E~02
3.489E-02
2.461E-02
1.987€-N2
2.003E-02
1.984E-02
1.959E~02
1.573E-~02
8.489E-03
6.527E-03
1.219E-02
2.114E-02
2.036E-02
1.108E-02
8.019€-03
1.093E-02

1.1536-02

1.114E-02
1.208£-02

. e

 POLK 2 LINE Q

~48=

A e

R B

et




N —
_____________ srecnw. Esrmres FOR. ____‘_naemms 1 uns u -41- ;_______“____ e X
) P T - S
nen A SR e R 8
. Pu.' ux", .-.....‘-..-.. ..'.-.:.A..-E. a—— Ll ‘ JEPRRY 1
.0 . — -....'..i.f—..~.~,_;_:.;i.:;-.'.-....... e o
W 6.135€ 00 .. . - e o i
2. _.1.328E 00 -, ot K
3 6.736E-01 - - T - :
rommeeammocmmee e~ ¥ . - 24855E=01 " - i e
5 1.328E-01 . . R A
i 6. 1e204E-01 . - __ . i .
7 9,200E-02 ; e e
8 4e219€E-02 . - » 1
9 3.108E-02 : : |
10 44639E-02 e “ o
” ' 11 4.549E~02 . ‘ '
e 12 3.441E-02 R R T j
13 3.159E~02 . e -
14 . 3.600E-02 - L e ]
15 . 3.629€-02 N ; o ,
e e s 16 o 24554E-02 ......, ;__ ;__-‘_ ;‘_ l oo o o]
17 1.489E~02 T ~
e e .18 1e124E-02; . . - o —— e+ o
. 19 1.256E~02 . e
20 1.647E=-02 . ]
. S22 1.7185-02 L ) R
23 1.626E-02. 77
i 24 1.359€-02 . T . 3
25 -1.070€=-02 ~ - T
26 8.959E-03 i .
27 8.736E-03 - :
oo e, 28 1el79E=02 @ ' . e SIS e i
29 " 14332E-02 ... :
S, 30 _____ 1.185€6~-02_ ' i ]
31 . . 1.,020£-02 4
32 - 7« T46E-03 ; . 8
33 9.297E-03 BT
34 _ 1.425E-02 - e |
'35 1.458E~-02" .
36 1.241E-02 ‘ e '
38 7.330€-03 -
39 - 5.136E-03 :
. " 4Q __  3.967E-03 il e .
41" .+ 5.548E-03 SR "
e ... 42 _ 8.075E=-03 . - . e e
43 1.010E-02 -
— L84 1e301E=02 o e
) 45 1.433E~02 ‘
.46 . 1e169E-02 ot - . :
47 S.461E~03 \ A
.48 __ ..7.717E-03 \ ;
49 5.6(3E-03 . i
- 50 4»974E-03

, ?
i
28
.

A

R ]
i, s et

e g T e o s e

A 2
s s

3

e

-

- -

- —— i

—————-———

-

--------

--------
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--------

—— o



e g i oy - - - S
[Pt 600 dMiin, e 1 ¢ L s ree e L ateimin e Ak syt i [

L
PO as ctai b v s e M D W Wy Sy e 0% - v . . wedis ey - s esmme e PR - W e @ vveme .- .

__ SPECTRAL_ESTINATES FOR _.

: JTER A

ta «
t5 .

BENNING 2 LINE S .

P LLLLA -
0w : z .
1, 1.145E 00" X
2 1.566E-01 . .
T3 7 14145E-01 :
4_ 1.449E-01 o eearn e
5 1.522E-01
6 . .__1e102B-01 . . ol
A 6.686E-02 , -
8 4.7088~02 | . i e
9 . 3.4256-02 . - . :
________ 10 _ . 242758=02 -
11,7 1.723€-02 . ' .
_______ 12 .. 1e556E=-02 _ . ‘
13 1.742E-02 |,
14 . 1.936E-02
15 1.369E=02 ,
_______ 16 . Be478E-03 , - -
17 777 1.186E-02
e 18 P 1. 5835'02 - . - -
19 7 1.3738-02 ,. .
20 - 1.160E-02 o
217, 1.476E=02 .
... 22 o Le892B=02 e e ,
23 1.650E-02
| ... 24 __, _ 1e659E-02 -t e
25 | 1.446E-02 '
26 )e048E-02 N -

......

i

. 1.503E-02

54648E~03.

S U

1,039E-02 .
1.232E-02 _

© 14083E-02

8.183E-03
7.564E~03

9.945E-03

l.2858~-02
7.C19E-03

4.865E-03 |

- Ba056E-03

9.917E=03

8.673E-03 |, .
6.083E-03
5,560E=03
£.504E~03

5.437E-03
5.589%E~03
64196E~03

$e362E~03 ... ...._.

502326L=03

5 RLIE=03

-~

¢ matian e -
........ - et e

—h i b ke e e sl e
[

W et e e e e e m e
.
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............... /..-..-,..,-.... ———
.




P A T ML TN T e e T T T L N RS R R A S Y A o 1 e R i e
R . b Y s el T L ! o v : P

s,

. S — LR

* r-
—~ SPECTRAL ESTIMATES FOR ~ = MCCLELLAN 1 LINE T ~ -48-
: ITEM A '
\ //\,
-~ P WX(P) .
. c .. we—— B B
~ 1 1.711€ 00 S el
2 5.754€-01 _ . . . ... R
3 2.937€-01
. 4 . 1e842E-0) . ..
5 1.276E~01
6 . T.948E-02 = .
7 5.577E-02 .
8 . 4.659E-02 o — e
- 9 4.523E-02 :
‘- » 10 3.830E-02 e
11 2.450E~02 ‘ : .
. , 12 2.144E=-02 e .
. 13 2.398E-02
14 1.843E-02 e "
- 15 1.024E-02 .
. 16 = 8.966E-03
17 1.365E-02
- 18 1.603E~02 R
. 19 1.265E-02 :
2¢ S.566€-03 _ _ _

o 21 9.606E-03
. 22 1.162E-02
, 23 1.255E-02
~ 24 1.291E-02 L
- 25 1.169E~-02 ’
. 26 7.3106-03 . \
27 7.545E-03 _
28 1.297E-02
1.747E-02
30 1.617E-02
‘ 1.2126-02
32 8.836E-03 ) e -
33 6.726E-03 , i .
2 . 34 6.241E-03 L i
35 7.803E-03 : 7
L 36 1.104E-02 L '
» 37 1.232E-02 ‘
38 1.109E-02 e
39 9.863E-03
. o 40 8.742E-03
41 1.050E-02
i 42  1.259€-02
- 43 1.031E-02 _
. 44  §,272E-03 o : ]
, 45 9.000E-03 , -
_ 46 71.964E~03
47 8.902£~03 i
48 9.391E-03

!’ (i~
[V N
X~

. 49 8.5356-03 ¢
5¢ 7.907£-03 :




SPECTRAL ESTIMATES FOR

ITEN A

P NX(P)

0 e
1 £.077€ 00
2 . 1.399€ 00
3 8.267E-01
4  3.1326-01
s 1.981E-01
6 1.847E-01
7 1.719E~01
8  1.128E~01
9 5.799E-02
1¢ 5.017E-02
11 5.759E-02
12 4.475E-02
13 3.0536~02
14 3.0136~02
15 2.573E6-02
16 1.611E~02
17 1.014E=02
18 8.613E-03
19 8.410E-03
20 9.478E-03
21 1.253E-02
22 1.082E-02
23 8.962E-03
24 1.299E~02
25 1.411E-02
26 9.774E~-03
27 8.707E-03
28 8.809E-03
29 7.082E-03
3¢ T1.660E=C3
31 T.661E-03
32 44857E~-C3
33 3.887E-03
34 €.162E-03
35 4,671E~03
36 2.731E-03
37 26479E-Q3
38 4,467E-03
39 S¢404E-03
40 4,343E-03
41 3.388E-03
42 2.884E-03
43 3.262E-03
44 4.114E-03
45 44391E-03
46 4,060E=-03
47 4,053E-03
48 4,739E-03
- 49 4.038E-C3

5¢ 3.048E-03

R

MCCLELLAN 2 LINE U
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50 3.7756~-03 S.T26E-03 1.932€-~03
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AREA SPECTRA

Again our methods of obtaining p.s.d. estimates of

" area data are described in [1]. The computer program

used will be described in the section on computations.

In this section, we present the spectral estimates
in numerical form and contour graphs. The raw data are
too voluminous to present in this report; persons wish-
ing to use this data may obtain it at cost in the more
convenient form of IBM cards or magnetic tapes from
MASC.

Because of symmetry, only half of the spectral esti-
mates are presented in tabular form. Somewhat more com-
plete contour graphs are given. The contour heights are
in powers of 5 corresponding to the semi-logarithmic
plots of the line spectra. On each contour diagram 1is

an arrow indicating the direction North.

The statistical accuracy of the spectral estimates
may be presented as on p 72 of [1]. Each estimate has
32 degrees of freedom. - A 955 confidence interval may
be given by the factors .648, 1.740. ([We are 95% con-
fident that a true spectral value is between .648 times
the estimate and 1.740 times {its estimate. ] '
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