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•

~~~~~~~~~~ A computer program is described for calculating the signal
to noise ratio at the output of vertically directional
acoustic arrays In the ocean. The vertical array consists

I 
of one to four elements providing an omni—directional and
four different types of null patterns. Provision is made
for considering other patterns which may be found to be
desirable . Multipath transmission is considered in computing

I signal level • The signal along each path is convolved with
the array respo.~~e for the arrival angle , and the multiple
arrivals s~~~ted incoherently at the array output . The

I vertical directionality of the noise is considered and
convolved with the array pattern to obtain the noise output .
The noise can be partitioned into coherent and incoherent

I 
components. Provision is made to investigate the effect
of array tilt. The purpose of the study is to compare ‘Ike $/iV

- ~th. ~ignal.4~ i~~~ratioa for ~th~~~arioua environmental
conditions to determine the optimum pattern from among

I the available choicesJ t4iiis portion of the study has
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Summary Report

I
I General

! This report summarizes the work performed

during the six month period, March through

1 September 1973, under the direction of Code 8109 ,

US Naval Research Laboratory. The effort, desig-

I nated Phase I, was a continuation of ONR Con-

tract NO00l4- 72~C~-0463 and included developing a

program for the detailed analysis of vertically

I directional array s based on information previously

developed under this contract.

I Phase I includes the following:

1. Select representative environments and

I establish the noise and propagation

loss parameters .

2. Select the vertical array patterns to

be studied~ the array will be limited

to a maximum of 8 elements .

1 3. Prepare computer programs to enable

evaluation of the conditions for which

vertical directivity provi des signifi-

I cant advantages.

During the second pha se , it ii planned that the

computer program , that was developed during Phase I ,

I 
will be used tot (a) compare array configuration s ,

(b) determine the sensitivit y of array gains to array

I

~ 
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I
I
I tilt , and Cc) to determine the experimental V 

-

I 
programs for evaluation of the resultant

recommendations.

I mien reviewing the numerical computa-

tions, it should be borne in mind that they

I are included only for the purpose of illustrating

the computer model. The directional noise 
V

I pattern and the propagation loss arrival

structure used were those available at the

time the computer program was being prepared,

I and are not matched to represent a realistic

combination . Thus , no interpretation is or

I should be made concerning array performance

from the sample tables contained herein.

I Selected Environments

Specific representative real world oceanic V

conditions were selected for determining the

propagation lose and the ambient noise . This V

I includes selecting water depths , source and

receive r depths and velocity profile . V

I Pr opagation Loss 
V

I Propagation lose tables were

developed for four represent ative conditions .

I
I 2
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1

VI Water depths of 17,700, 15,421, 10,000 and 3000

feet were selected. Four geographical areas

I are represented:

F 1. North of Mona Passage in the

Antillean chain (water depth 
V

1 17 ,700 feet )

2. Northeast Pacific (water depth

1 15,421 feet)

3. Gulf of Mexico (water depth
- 

10,000 feet)

1 4. Off east coast of Florida

(water depth 3,000 feet)

I The critical depths and the source and receiver

depths are shown in Table 1. All predictions

I were made for a frequency of 100 Hz.

i i The first two cases, with water

depths of 17,700 feet and 15,421 feet, have

I the hydrophone depths ranging from on the bottom

to a receiving depth somewhat Less than critical

I depth. The source depth of 60 feet was kept

I constant , representing a shallow source .

The remaining two cases, with

I water depths of 10,000, and 3,000 feet, were

selected so that the water depth would be

I sha llower than critical depth , so that there

1 3

I
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I
I
I would be no depth excess. For these two cases,

the hydrophones were placed at two depths: on

I the bottom ~nd 500 feet above the bottom. The

source depth was also at 60 feet for these

Propagation loss calculations.

Propagation loss tables have been V

prepared for all of the cases listed in Table 1.

The propagation loss tables include the loss and

the arrival angle for each path. Losses for

II signals arriving via bottom paths were computed

using bottom loss tables based on curves given

in Ref. (1). The computations were made in

1 2 n.m. steps out to 50 n.m. or until the pro-

pagation loss exceeded 120 db. A typical case —

t is shown in Table 2.

Noise
V The vertical directionality of the

noise field is not well known. At low frequencies

the noise field peaks in the horizontal or near

I horizontal direction . Above critical depth ,
I 

T with appropriate environmental conditions, a
IL noise hole may exist in the horizontal direction

with maxima located at angles to ±15° to the

horizontal. Alternatively, because of bottom

I
1
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topography, or variations in the sound velocity

profile and the distribution of surface shipping ,

the noise hole may be filled.

In order to investigate all possibili-

ties, a series of ~jeneric vertical noise distri— 
V~1

butions were selected for investigation. The

primary goal is to determine the dependence of

system performance on different noise distribu-

tions for various array patterns . A typical

set of noise patterns is shown in Figure (1).

In addition, the program includes the capability

of adding some incoherent noise energy so that

its effects can be observed.

Array Directivity Pattern

The array patterns that are congidered are

listed below. These were selected to provide

suppression of horizontal or near horizontal

noise. The potential detection range is limited

V to a maxirt~uin of 50 n.m. via bottom bounce paths

and the RAP path for direct arrivals.

1. Single omni—directional hydrophones.

2. Two hydrophone arrays (dipole ) with a

null in the horizontal direction, or

a null in the direction of +60 or V

5
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3. Three hydrophone arrays with nulls at

1 +00 relative to the horizontal. 
V

1 4. Four hydrophone array with nulls at

+00, and 0° to the horizontal.

j  It is planned that during Phase I I , each of

these patterns will be tested against selected corn—

binations of noise patterns an~ signal arrival pat-

terns. The purpose is to determine the improvement

achieved as the number of hydrophones increases.

I Arrays with more than four elements have not V

been considered.

I V

Computer Program

I The computer program has been written in sec-

tions so that modifications, such as array configur-

ations, could be accomplished without re—writing

I the whole program. The following paragraphs pro-

vide a brief summary of the steps followeci in corn—

I puting the array calculations. —

1. The noise directionality pattern is

I digitized and entered into the corn-

I puter. Ihe noise field is numeri-

cally integrated using incremental

I angles of one degree and an ornni-

directional pattern. Any incoherent

I noise is entered and summed with the V

_ _ _ _ _ _ _ _  

V
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-20 db , independent of the shape of V

the noise pattern . This is done to
- ensure that computations conducted

I for different noise patterns are not

affected by variations in the absolute 
V

level.

II 2. The array patterns are selected and

the array directivity computed. The

El computation is frequency independent,
V 

and is based on the ratio of wave

length to receiving element separation. V

A typical computer printout is shown in

Table 3. V

II 3. The array patterns and the noise field

are subsequently combined taking into V

L account:

a. Partition between coherent and

incoherent energy.

b. Array tilt .

I The array output level is determined and printed out.

Typical printouts for a set of array directivity

I patterns are shown in Table 4.

4. Data from the propagation loss table

I is entered into the computer. The

source level is fixed at 60 db. The

1 
V • 

V V V V  - a
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4

signal along each path is combined with

I the array pattern to determine the array

output . The array output for each of

the paths is energy summed to determine

II total array output. it is assumed that

the signal is totally coherent along

II each path . The arrivals over different

paths are combined as if they are uncor-

Ii related. (Note : this neglects fluctua-
V tions due to phase relationships as the

target moves along the track, and uses

an average propagation loss value.) The

= 
total signal is printed out, as shown in

Table 5. V

V 

Array tilt can be accommodated by assigning the

plane of tilt , and the relative signal direction . The

[J signal arrival angles , Table 2 , are then shifted by V

I the appropriate amount and combined with the untilted

[J array directivity patterns.

[1 5. The signal level and noise level are

combined and the signal—to—noi se ratio

II printed out in 2 n.m. increments.

V Typical results are also shown in Table
V I I  5.

ii 8 
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Summary -:

All segments of the computer program have

I been checked out by inserting preliminary data .

The program has been developed to the point

U where the array comparisons can be performed and

the Vresults analyzed for those parameters con—

- sidered . If other arrays factors are considered ,

II such as use of difar elements, a subroutine can
- be written to accommodate the computations.

II —

II 
V

V EI

LI-
fl 
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I
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I
PERTINENT PROPAGATION LOSS TABLE PARAMETERS

Water Depth Critical Depth Source Depth- Receiver Depth
(ft) (.ft) - (ft) (f t)

17700 14528 : 60 13500

II 17700 14528 60 l4~ 28

17700 14528 60 16200

fl 17700 1452 8 - 60 - 17500

17700 14528 60 - 17700

II 15421 11491 - 60 10500
15421 11491 60 11491

II 15421 11491 60 13200
15421 11491 60 14921

II 15421 11491 60 15421 V

fl 10000 — 60 9500
U 10000 — 60 10000

II 3000 — 60 2500
3000 — 60 3000

II 
_ _ _  _ _ _  _ _ _  _ _ _ _

II
I
I
1 10 

V
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l I
SAMPLE PROPAGATION LOSS TABLE

I FREQ 100 Hz , SOURCE DEPTH 60 FT., RECEIVER DEPTH 10500 FT.,
WATER DEPTH 15421 FT.

V D&SR 1BB 2BB 3BB
V Range H

(n.m.) 8R PL eR PL 8R PL 0R PL 8R PL 0R PL eR PL V

0 +90 68 —90 82 +90 88 —90 98 +90 101 —90 110 +90 112
I 2 +40 72 —59 83 +74 88 —77 98 +81 101 —82 110 +83 112

4 +21 76 —40 83 +59 89 —65 99 +71 101 —74 110 +77 112 V

6 +13 79 —29 83 +48 89 —55 100 +63 102 —66 111 +71 112
8 + 8 81 —22 82 +40 89 —47 98 +56 102 —59 111 +65 113
10 + 5  83 —l B 84 +34 89 —40 95 +50 101 —53 111 +59 113
12 —15 85 +29 - 89 —35 94 +44 100 —48 109 +54 114
14 — 14 86 +25 89 — .31 93 +40 99 —44 107 +50 111
16 —12 87 +22 88 —28 92 +36 99 —40 104 +46 109
18 —11 88 +20 89 —25 93 +33 98 —36 105 +43 109

u 20 —11 89 +18 90 —23 90 +30 97 —34 103 +40 107

- 
22 —10 90 +16 90 —21 91 +28 95 —31 100 +37 107

V j  24 —10 91 +15 91 —19 9]. +25 96 —29 101 +35 105
26 +13 92 —18 92 +23 94 -27 98 +32 105
28 +12 92 —16 92 +22 93 —26 99 +30 102

30 +12 93 —15 93 +21 93 —24 96 +29 103

fl 32 +11 93 —14 94 +19 94 —23 94 +27 100
U +11 94 — 14 94 +18 94 —21 94 +26 101

ri 36 +10 94 —13 94 +17 95 20 95 +24 98

Ii 38 +10 95 —12 95 +16 95 —19 95 +23 98

40 —12 95 +15 96 —18 96 +22 96
42 — 11 96 +15 96 —17 96 +21 96
44 — 11 96 +14 96 —16 96 +20 97
46 —11 97 +13 97 —16 97 +19 97
48 —11 97 +13 97 —15 97 +18 97

V 

50 —10 97 +12 97 —15 97 +17 98

fi NOTE: In most oases arrivals of a particular propagation
U type have been grouped together when the receiver

angles and losses along the paths are essentiallya the same . 

11

V - 
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TABLE 2 ( CONT’D)

I
I 4BB 5BB

Range

I (n.m.) 6R PL eR PL PL PL PL 8R PL

-

~~~~~~~ 

~~~0 

—-V — _ _ _

II
- El

* 1~ —46 115 +51 120 V

20 —43 116 +48 121
Ii 22 —40 112 +45 117

— 24 —37 113 +42 117

fl 26 —35 109 +40 114
28 —33 109 +38 114 —40 119 +44 125 V

II 30 —3 2 106 +36 115 —37 120 +42 125
32 —30 106 +34 111 —36 120 +40 121
34 —28 103 +32 111 —34 115 - +38 121

U 36 —27 103 +31 108 —32 116 +36 12].
38 —26 103 +30 108 —32 111 +35 116

U 40 —24 100 +29 108 —31 111 +33 117
42 —23 100 +27 105 —29 112 +32 117
44 —22 97 +26 105 —28 107 +31 112 —32 121 +35 122
46 —21 97 +25 105 —27 107 +30 113 —32 116 +34 122
48 —21 97 +24 102 —26 108 +29 113 —31 116 +33 122
50 —20 98 +23 102 —25 108 +28 108 —30 116 +32 123

I
I 12

-V ~~~~~~~~~~~~~~~~~~~
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TABLE 2 (CONT ’D)

-

~~

I RSR RRR RRR RRR 
V

Range
(n .m.) 8 PL e PL e Pr.. a PL

I 0 -

2

II +2 . 8].

El 14 0 8~ 0 85
16 — s .. 87 —2 87
18 

V —4 88 —4 38
[1 20 —6 89

22 —8 90
24 —9 91

II 
H

-

~~~~~~~ 

+1 85

II 42 —l 91 —l 91

44 — 3 93 —3 93
46 

V _4 94 —4 94 -

48 —5 97
50 —7 97 

- ____________ ___________

I
I 13
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-i Table 3

-I G (0) 100 1)  10001,
V DI RF. CT IV IT Y PA T Tf RN S ~1F 2(1 L~ t~ P

1~~ C INS TAt4T SZ
DELAY AN(U.E s 0010.00 (;EG .
LAM~ 0M 0001 .oo FT.
EL ~tl • S ~P. 0I~~O 0 • 30 Fl.

I ABRAYS: V

A s  F~IUR ELEMEN T
B • IHkEE ELEMENT
C • TV~ ELEMENT-Wi TH DELAY
o * lV~ ELEN ENT-N~1 DELA Y

11 ANGLE A 8 C 0 
V

II
-0090.00 0012.14 0007.97 0005.03 000I~.L6

fl -0089.00 0012.13 0007.97 0005.03 000Li.U, —

V U  -0088.00 00 12.12 0007.95 0005.02 0004 .)~
-0087.00 0012.12 0007.95 0005.02 0004.16
-0086.00 0012.10 0007.95 0005.03 0004.15

U -0085.00 0012.07 0001.92 0005.02 0004.14
—0084.00 00)2.03 0007.90 0005.00 0004.13
-0083.00 0012.00 0007.86 0005.00 0004.11

II -0082.00 0011.97 0007.86 0005.00 0004.11
-0081.00 0011.90 0007.81 0004.98 000~~.09
— 0080.00 0011.86 0007.78 0004.96 0004.07
-0079.00 0011.80 0001.75 0004.95 0004.05

II ~0078.0O 0011.74 0007.70 0004.94 0004.03
—0077.00 0011.66 0007.65 0004.92 0004.01
.0076.00 00) 1.58 0007.59 0004 .90 0003.9$

II —0075.00 0011.5! 0007.55 0004.89 0003.96
U -0074.00 00) 1.40 0007.47 0004.86 0003.93

—0073.00 001 1.3) 0007.41 0004.84 0003.89
-0072.00 0011.20 0007.34 0004.82 0003.85 V

-0071.00 00)1.08 0007.26 0004.79 0003.82
-0070.00 0010.97 0007.18 0004.76 0003.79
-0069.00 0010.64 0007.09 0004.73 0003.74
—0068.00 0010.7 $ 0007.01 0004.7) 0003.70
-0067.00 00)0.56 0006.90 0004.67 0003.65 

V

-0066.00 00*0.42 0006.8 1 0004.64 0003.6)
if .~0065.00 00*0.26 0006.70 0004.61 0003.55
U -0064.00 0010.08 0006.57 0004.56 0003.50

-0063.00 0009.91 0006.47 0004.52 0003.44

I 0062.00 0009.72 0006.33 0004.47 0003.38
-0061.00 0009.54 0006.22 0004.44 0003.32
-0060.00 0009.33 0006.0? 0004.39 0003.25

I 
0059 00 0009.12 0005.93 0004.34 0003.19

-0058 .00 0006.89 0005.77 0004.28 0003.12
-0057 .00 0008.66 0005.61 0004.23 0003.04 

‘
V

J IV 1.4
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~*
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1 Table 3 (Continued) - - I
01)6.01

I -0056.00 0008.41 0005.45 1)004. 17 0O(.~~.96
-0055.00 0008.17 0005.28 ‘1004.12 C. f l (; - ? . . -~~ 

V

-005’~.C)0 0007.89 0005.09 (~C0.~1.06 U0U .i’~I —0053.00 0007.6) 0004.90 (003.99 000 • 7 1

I —1.105? .00 0007 .32 0004.7 I (11,03 . Q 1  ()P0 ~~ •—00!.I .00 0007.01 0004.4Q t~~’( l 3.8 5  flO (2.’IV
I 

—0050.00 0006 .7 0 0004.Pv 00(~3.79 U l ’(~~’.’. I

—0049.00 0006.36 0004.05 0( 1(3.71 ~~~~~~~ I
— 00414.00 0006.01 0003.8! 0003.62 00fl~~.!~~—0047.00 0005 .65 0003 .57 0 103 • ~‘5 01W?. 0~~~

I -0046.0(1 0005.25 O00~s. 29 o 03.46 000I.4h
-0045.00 0004.87 0003.03 0003.37 00~~I .~~ )

- 

V.- —0044.00 0004.46 0002.75 0003.28 0001.70
11 —0043.00 0004.0.’~ 0002.46 (1003.18 000I.~~11 -0042.00 0003.59 0002.16 0003.08 000 1.42

-0041.00 0003.10 0001.82 0002.96 000l.c7
-0040.00 0002.62 0001.50 0002.86 0001 .12

fl -0039.00 0002.10 0001.14 0002.74 0000.96
U -0038.00 0003.56 0000.77 0002.62 0000.79

-0037.00 0001.0) 0000.39 0002.50 0000.62
fl —0036.00 0000.42 -0000.00 0002.36 0000.43
LI —0035.00 -0000.18 -0000.42 0002.24 0000.24

~0034.O0 -0000.82 —0000.86 0002.10 0000.04
ft -0033.00 —0001.50 —0001.33 0001.95 -0000.16
If -0032.00 —0002.22 -0001.83 000 1 .79 -0000.39

-0031.00 —0002.96 -0002.34 0001.64 -0000.61
—0030.00 -0003.72 -0002.88 0001.47 -0000.84

if —0029.00 -0004 .55 -0003.45 0001.30 -0001.09
LL —0028.00 -0005.42 -0004.06 0001.12 -0001.35

-0027.00 —0006.33 -0004.70 0000.94 -0001.63

if -0026.00 -0007.30 -0005.38 0000.75 —0001 .91
-0025.00 0008.34 —0006.11 0000.54 -0002.22
-0024.00 -0009.4) —0006.88 0000.33 -0002.52
—0023.00 —0010.57 -0007.7 ) 0000.12 -0002.86
-0022.00 -0011.82 -0008.61 -0000.12 -0003.21
—0021.00 —0013.15 -0009.57 —0000.35 -0003.58
-0020.00 -0014.59 -0010.62 -0000.6) -0003.96

fl -00)9.00 -0016.14 -0011.76 -0000.86 -0004.38
LI -0018.00 -0017.85 —0013.03 —0001 .14 -0004.82

—0017.00 —00)9.73 —0014.44 —0001.41 - 0005.26
-0016.00 -0021.85 -0016.06 -0001.7) -0005.78

II -00)5.00 -0024~ 25 -0017.92 -0002.02 -0006.32
-0014.00 -0027 .08 -0020.)? —0002.35 -0006.91
-0013.00 —0030.54 -0023.0* -0002.70 -0007.53r -0012.00 — 0035.06 -0026.86 -0003.05 -0008.20

L. -0011.00 -0042.19 —0033.24 -0003.44 -0008.94
-00)0 .00 -0362.77 -0353.02 -0003.83 -0009.74

E -0009.00 -0044 .69 -0034.04 -0004.26 -00)0 .64
-0008.00 —0040. 12 -0028.46 -0004.7) -00 11.65
-0007.00 —0036 .24 —0025.42 -0005.20 -0012.81

I -0006.00 —0037 .56 -0023.42 -0005.71 -00)4. 14
-0005.00 -0037 .75 -0022.05 -0006.28 — 00) 5 .70
-0004.00 —0038.67 -002 1.0* -0006.86 -00 17.63
-0003.00 -0040.48 -0020.34 -0007.68 -0020.13

I -0002 .00 -0043.50 —00)9.85 —000 8.17 -0023.64
—0001 .00 — 0049 .23 —00)9.57 -0008.92 —0029.66 

~~~~~~~~~~~ ~_V_ V*V~~~V~~ V_*~~~~..___~*~~-V ~~~~~~~~~~~~~~~~~~~~ ~ V~V~~ VI* 
~~~~ *V ~

__ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ I*VV V V V V V - ~ VVIV~ tIl~
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I Table 3 (Continued)

011 6.02 
- 

-

0000.00 —0368.68 —0019.49 -00(19.74 —03~&O.Ili
0001.00 -0049 .23 -0019.57 -0010.65 -0fl29 .~ 6
0002.00 -0043.50 -0019.85 -0011.67 - (0~’3. 6’

I 0003.00 -0040.48 —0020.34 -t)CI2.~~5 -OC 20 .I3 V

0004.00 —0038.67 -0021.011 - (‘C)~~.114 — 0 0 1 7 . 1 - 3
0005.00 —0037.75 — 0 022 . 0 5  ~0l i l ~~.71-~ 

_C,0Ic .71

I 0006.00 —0037.56 _flflQ3~4~ - ‘I l ’ 17 . 7 1  -1’(i I~~ .IL ~ 
V

0007.00 —0038.24 -0025.42 - 0(120 .22  ( ! 1 ~~.~~ )
00014.00 — 0040 .12 —002 8.46 — fl o 2 :~,74 — c n i i  . t : V

0009.c~ — 0044.69 —003 4.04 —0029 .7~ ( f
V~~~

(

T 00)0.00 — 0362.77 -0353.02 — 0 3 4 9 . l h  -(‘0(:~~.7~
00) 1.00 -0042 .19 -0033.24 -0029.60 -0008.94
0012.00 -0035.06 -0026.66 —0023.80 -000I~.20

E 0013.00 -0030.54 -0023.01 -0020.30 -0007.51
0014.00 -0027.08 -0020.17 -00)7.81 -0006.91
0015.00 -0024.25 -0017.92 -0015.90 -000t~.3~
0016.00 -0021.85 —00 16 .06 -00 14 .34 —00 5.’7~-
0017.00 -0019.7 3 -0014.44 -0013 .03 _ 000c .98
0018.00 —0017.85 —0013 .03 -0011.814 -00(~4. 82
0019.00 —0016.14 -0011.76 -0010.89 -0004.38 

V

0020.00 -0034.59 -0010.62 -0010.00 —0(1(13.96
U 0021.00 -0013.15 -0009.57 -0009.21 -000.1.58

0022.00 -0011.82 —0008.6! -0008.48 —000.~.21
0023.00 -0010.57 -0007.71 -0007.63 -0002.86

U 0024.00 -0009.4) -0006.88 -0007.22 -0002.52
0025.00 -0008.34 -0006.11 -0006.66 -0002.22
0026.00 -0007.30 -0005.38 -0006.13 -0001.91

II 0027.00 -0006.33 —0004.70 -0005.64 -0001.63
U 0028.00 -0005 .42 -0004.06 —0005.19 -0001.35 V

0029.00 —0004.55 —0003.45 -0004.76 -0001.09
fi 0030.00 -0003.72 -0002.88 -0004.36 —0000.84

0031.00 -0002.96 -0002.34 -0003.98 -0000.61
0032.00 -0002.22 -0001.83 —0003.62 -0000.3Q
0033.00 -0001.50 -0001.33 -0003.29 -0000.16

II 0034.00 —0000.82 -0000.86 -0002.96 0000.04
0035.00 -0000.18 -0000.42 -0002.67 0000.24
0036.00 0000.42 -0000.00 -0002.37 0000.43
0037.00 0001.01 0000.39 —0002.10 0000.62

L 0038.00 0001.56 0000.7? —0001.85 0000.79 V

0039.00 0002.10 0001.14 -0001.59 0000.96
0040.00 0002.62 0001.50 -0001.35 0001.12
00*3.00 0003.10 0001.82 -0001.14 0001.27 V

0042.00 0003.59 0002.16 —0000.91 0001.42
_ 0043.00 0004.03 0002.46 -0000.7 1 0003.56

0044.00 0004.46 0002.75 —0000.52 0001.70
0045.00 0004.87 0003.03 -0000.33 0001.83
0046.00 0005.25 0003.29 -0000.16 0001.96

I 00*7.00 0005.65 0003.57 0000.02 0002.08
- 0048.00 0006.01 0003.81 0000.18 0002.39

0049.00 0006.36 0004.05 0000.34 0002.33

I 0050.00 0006.70 0004.29 0000.49 0002.41
0051.00 00fl7.0I 0004.49 0000.64 0002.53
0052.00 0007.32 0004.71 0000.77 0002.60
0053.00 OOC i .61 0004.90 0000.90 0002.70

I 0054.00 00C7.89 0005.09 0001.03 0002.79
0055.00 0008.1? 0005.28 0001.15 0002.88

1 16
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V 

3 (Continued)

011 6.03 
V

0056.00 0008.41 0005.45 ( 1001.27 0002.96

L 0057.00 0008.66 0005.6 ! 0001.37 0002.04
- 0058.00 0008.89 0005.77 0001.46 0003.I~

V 0059.00 0009.12 0005.93 (001.58 0003.19 V[1 0060.00 0009.33 0006.07 0001.68 00(I3.~~5
0061.00 0009 .54 0006.22 0001.77 or;o:i .~~.~- 0062.00 0009.72 0006.33 0 0 0 l .l ~5 0 ( 1f l 3 . 3 ~4
0063.00 0009.91 0006.47 ( 100 1.94 ~~~~~~~~~~~~~~~~~~~~~

Li 0064.00 0010.08 0006 .57 0002.01 0001. Si)

0065.00 0010.26 0006.70 0002.fl’~ 00fl3.~~5

i- 0066.00 0010.42 0006.81 ()( 02.l~ 0003.61

L~ 
0067.00 0010.56 0006.90 ((V

I I ,? 23 0’.’03.~~5
0068.00 0010.71 0007.01 0002.20 0003.70

- .~~ 0069.00 0010.84 0007.09 0002.35 0003.74
0070.00 0010.97 0007.18 0002.41 ~ ‘ 3.79
0071.00 0011.08 0007.26 0002.46 0003.82

V 0072.00 00)1.20 0007.34 0002.52 0003.145

U 0073.00 0011.31 0007.41 0002.56 0003.89
0074.00 00) 1 .4 0  0007.47 0002.60 0003.93 V

0075.00 0011.51 0007.55 0002.65 0003.96
0076.00 00t1 ’.58 0007 .59 0002 .69 0003.96

1 0077.00 0011.66 0007.65 0002.72 0004.0)
-~~~ 0078.00 00) 1.74 0007.70 0002.76 0004 .03

0079.00 0011.80 0007.75 0002.79 0004 .05
1] 0080.00 0011.86 0007.78 0002.81 0004 .07
U 0081.00 0011.90 0007.81 0002.83 0004.09

V 0082.00 0013.97 0007.86 0002.86 0004.11 V
V 

0083.00 0012.00 0007.88 0002.88 0004.1!
V V 0084.00 0012.03 0007.90 0002.90 0004.13

0085.00 0032.07 0007.92 0002.90 0004.14
0086.00 00 12.10 0007.95 0002.92 0004.15 V

I i  0087.00 0012.12 0007.95 0002.93 0004.16
Ii 0088.00 0012.12 0007.95 0002.93 0004.16

0089.00 0012.13 0007.97 0002.93 0004.16 V
0090.00 0032.34 0007.97 0002.94 0004.16

I

U

I: 
_

t.

__ 

0 17 
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I Table 4

I (‘
~ (0 ) 0 0 0) )  ~ V

I 
ARRAY NO ISE LEV ELS —

DIl~ECT1~flTY PATTEItN •~ 
V 

0 1 ) 6  V

I c~~RkE CTED N 3ISE F I E L D  •~ 00( 1
THE AHHAY 111.1 N4G1~E (OEOS) ,  (t000
THE 1NC~ H E R ~~~T N315€. LE.VE~ (08) :

I TH~ CMLCIJ LATED N~1 I SE LEVEL.S IN  08 ARE :

C~1HER ENT T~ TAL
F~UR ELEM ENTs —0043.33 —0043.33
ThREE ELEMENTs -0041.55 -0041.55
W~ ELEMENT- W ITH DELAY s -0027.14 -0027.14

11 IWO ELEMENT-HO OELAY: -0029.98 -00P?.98
~~ N I—D 1kE C TI3 N AL : -0020.01 -0020.01 V

II
II
II
II 

V

II

II V

II V

I
I

-1 18
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Table 4 (Continued)

I *3 (01000!) a

ARRAY NOISE L~:VEL S

DIT4ECTIVITY PATT~~ N •s 
V 0116

I UC*HECTW NOiSE FIELD #: OUC I
- THE ARRAY TILT ANGLE (DEGS): 00(15 

V

— 
THE INCOH ERENT NOISE LEVEL (D ~~) : -0200.00

THE CALCULATED NOISE LEVELS iN 08 AREs

r COHERENT FOTP.L
FOUR ELEMEN T : -0042.5) -0042.51
ThREE ELEMENT: -0039.92 -0039.92
IWO ELEMENT-WITH DELAY: -0026.98 -0026.98
TWO ELEMENT-NO DELAY: -0029.66 -0029.66

~1lNI-DI}IECTIONAL: - 
-0020.01 -0020.0 !

II 
- V

II

II
II
I

I
. 1
I
IV 19

I
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Table 4 (Continued)

1 0 (0 1000 1) a V V

ARRAY NO I S E  LEV EL S

i i DIHECTIUITY PATTERN •: - i I I e ~

I C O R R E C T E D  N O I S E  F I E L D  •:
V TH I-. ARRAY TILT ANGLE. (bEGS): 00(J(~

V 
V 

~ TN~ INCOH ERENT NOISE LEV EL (0 8) :  -003( 1. ” !

ThE CALCU LATED N O I S E  L~ UELS IN L)b Ah~.:

T COHER EN T T OTAL
j  FOUR ELEMENT: -0043.75 —0024.36

V 
TH R EE ELEMENT: -0041.96 -0025.55

I iWO ELEM ENT-WITH DELAY : -0027.55 -0024 .4 6
IWO ELEMENT—NO DELAY : -0030.40 -0025.63

~4NI-DIRECTIONAL S 
V 

-0(120.42 -0020.0!

3 -

i i i
t~

~ Vj V I

20
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V 
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V~1 ~~~~~~IVV- 
~~~~~~~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~ - - - ~~~~~~~~~~~~~~~~ VV~~ V~V 

~~ VVV ~ V __V 
~V~~_ - V V~ V~V

I
Table 4 (Continued)

I G (010001) a

V 
- ARRAY N O I S E  LEV ELS

V D I R E C T I V I T Y  PATTER N I: O i l ’
-

V 

CORRECTED NOISE F I EL L )  0:  0N1~
THE ARRAY TILT ANGLE (DEGS) : 0(105
THE INC OH EREN T N O I S E  LEVEL (08) :  -0030 .4 1

THE CALCU LAT ED N O I S E  LEV ELS IN u~ M R E :  
V

fl COH ERENT TOTAL
LI FOU R EL EM ENT: -0042.92 -0024.34 1 - -

ThREE ELEME~J Ts -0040.34 -0025.50
TWO EL EME NT-WITH DELAY : -0027.39 -0024.39 - -

TWO ELEMENT-N O DELAY : -0030.08 -0025.53
a4N I-UIHEC T iONRL~ . -0020.42 —0020.01

- p

—
i l l

— 

U
- El

1

V V

• 11

11
V

- t i

~~II
V i

21
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I I (00*303) IQP 3$, ,  Table 5

RO??ON V~~TIC~1.
I AIMY rnro~~*aic~

I $YS?~~

~~~6T *i&*s ?~ )R EL.
T $OI$C$ .*V~ VALUE 0060.00 01
1. L~~1 TAILE #1 000 1

Nit NOISE VIELD Ot 000 1
MY P*?t~~~ #s 0116

t ss.*v aiss 0010.00 001
1~~~~~VIIIi 0000.30 VT

Vt —
~~~~ 

I.I$ 11Las 0001~00 VT

V ~~T tIVi NOISE LtV~ ,s .00*3.33 OS

SIN $$SI~~I $.OS~~.11. 00. V OS.

ISIS —11K.3O ‘OIS’V.tO
a. 330$ •IS13~IS •1016 .0*

~~~~• •IOlI IS 00I*~03 
V

11 MM IItS~l0• U 1101 ‘11IS~êO ~IS1*.0300*0 -1130 .5$ -000 1.11
$331 ‘ ISSS.~~1134 -II11~ SS -0001 .31
S03* -ISS$.T1 •S~~~óI, V

- OS.. .~~~ S.ep .4000.01
11 0036 ~$$36.3~ -0Srn’P~ P 1 V

U IllS -1011.1* U~*60016 -0003100 -0504.1* V

- 000* •S$U1~I. -*1*0.5.U ISIS S~$3 .116*110
$301 05131*5 -1104 .3$

- 001$ S16I~6$ 
.SS30 .6~ii Sill IS .05341 15

-.- 101* 0015.05 .0011100
001* l1~ t3 ~0S$1l$$

r 77 IllS 001*111 -I03~.31
IL ISIS 1016413 -0057.14

SIll 0Sl3~1-3 -1101.311105 ISS~ .$V .4511176
ISIS iSiS .06 a’IMS.$?
0500 1001 ~II 1100ó*?

I
, .  I
I
1 22

V 
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Table 5 (Continued)

O0?T~~ VER TICA L

I pERF3~~SAIICE

I SYST~~
ARRAY Sit Es IMRt E EL.

1’ S$IRCE LEVEL VM &Jis 0060.00 CS• I 1.01$ TAS~ i Os 000$
NET NOISE VI ELD #1 0001
ARRAY P*tt~~~ OS 0114

I OS.AY ULEs 0010.00 Df~0000.30 F?
I.ARBDAs 0001.00 VT

• U’FSCVIVE NOI SE L*V~~.~ -60*1.99 DI

1• aM~~i SIN IIOUL LEVEL
NI. US.

00*0 — 0011.36 .0115.31
036$ — 0013100 —00101*6
00*4 010? .6I -00*111*

II 0061 — 51061*3 —000011$
11 00*1 -0001.66 -5513151

0060 -0500119 -$001131
5031 - 06160 -SOUISI

11 113* -1S01110 -*3113 6
I LI 0034 -$106175 ~~~ 4*134

$031 ‘ IS$SlU -00*0.0*
0030 -$5151 11 .6055 .14
ISIS -$003156 .$0M~ö1
1134 —0050111 .10*3.1 ,

- - 1100 110511* —106114$
- 

‘~. •
. 011* 0511130 -$041110

• 5513 000*143 -053011*
0011 0004.8* -0034.7 $

H 001* 0006.64 —003311*
Ii 5514 0005178 -003*117 V

• 001* 001010? —0031161
-. 00*0 0011.06 —0030.31

ISIS 5013100 —0011119
COIl $7 .$~ -0013186

• - 0*3 00*5.05 -001614? V

1011 3313* -COOS. 19
0500 S3V ISI -0003 111

11

~ ll
23
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V Table 5 (Continued)

I IO??ON VERTI CAL
ARMY PUYOI$SAISCE

-I SYSTIN

1 ARMY Sills TWO EL,. VO
S~~1RC I LEVEL VMU Ii 0060.00 Di .

V LOSS TASLE OS 000*
V $1? NOISE YI ELD Os 000$

ARRAY PAY Ti~~ Os 0116
EL*Y ~IlLi s 0010.00 011

4 • $SPM*Tl s 0000.30 FT

V II 0001.00 PT

WP~~ ?IVE NOI SE LEVEL s -00$? • $4 OS

• ~~~~E Ill SIS~~~. LEVEL
V NI. US OS.
V 0050 -0010.5* _0037.1V

0051 -0.1*1*0 .1530161
- 0066 —05111* 4030.17
V Sill -1115 17$ —1137133

V Sill -101 110$ -00301*7
ii 0040 iS11 .IS “*1301*0
I 1 1030 —05101*3 .503716*

*36 .0010113 -55371*5
0530 —101111 $ •IS$S.6S
003* —51 115 —001*165
5530 -1011113 -0031134
*35 .1111 11* -003*167

V
.. *36 —0011114 .1531111

V II 5004 - 1 N  —1010111
ISIS -00001*1 -103 *1*1
*30 -100111$ •5S36 19*11 05*5 —00561$? —003*13*

U 0016 — 151011$ —0011443
0.11 —0111 .1* —0051150

11 00*1 —ISSS.33 -1517.4$
V U ISI S 500* 45 .0005116

ISIS 005011$ ‘5554.4 $
V 000$ 1151 .31 -i0011S*

~ II 1105 001*163 4i*?11$
LI ___  l14I? —SS* I .01

5010 151016$ -0005113

24
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I
Table 5 (Continued) V

V ISTYON VERTICAL V V

ARRAY P*R?ORNMCE

SYSI EIS P*RMIEIIR$

ARRAY SiZE S YVO EL. Nb
S~1J~~~l LEVEL V*WEs 00*0.00 OS
1.00$ T*EL $ Os 000$ -

I NIT NOISE YIEl D 0$ 000 $
ARRAY P*?1~~~ Os OU6

SELAY ARS.*s 0010.00 CII V

1~~ AR *TiO Ns 0000.30 F?
lARUSAS 0 1s0O F?

Efl$5tlVE NOISE LEVELs .00*,.,. 00

I6IU E SIN 91550$. LEVEL :
NI. 50. V

00*0 —1011 .13 —056,.,,
00*1 ‘111*13* ‘155*100
00*4 .00*0171 —00401?.
01*4 .1011113 .0500111

11 *31 ‘ *1155 -Ill,.,,
U 0055 ‘10*51*4 -*3516*

S031 -005016$ -5053.37 V

$516 -5801.7$ -1153~10II 053* .1515.30 .0531.35
U 050735 -0037.3?

5030 -005*151 -0036100II ISIS -*3 .*$ -053*1*1
11 0506 .0005111 —013111* 

V

055* —000510 .0035155
*31 —0005176 .003517* V

U 1010 ‘ . 110 .1034.11 V

00*5 — 000517 * —0033170 V

00*6 .1015.7* —0031.1$
II 001* . 1 * 6  -103014$Ii 001$ V.011_al —00*1176 V

0010 1003166 —001*131
h 1000 0018111 ‘001*1*6 V 

-

II *34 0000116 .00*0151
000* I014.

~0? —00$51~~l-

~~~ 1150 5010137 -00*0.61a 1151.4$ -0007 .90 . V

I
I
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Table 5 (Continued) V

• s~r~as VERTICAL
I ARRAY PERFOSNARCE

I SYSTI S

ARRAY SIZE. I {~I I-HYD
I S~ J RCE LEVEL VALU Es 0060.00 08
I LOSS 7*11.1 Os 0001 V

NIT NOISE YIELD Os 0001 V

‘I ARRAY PM’?$ Os 0116
III DELAY ARSLEI 0010.00 DII

S~~ M*?I0Ns 0000.30 FT V

LARID As 0001.00 F?

E UY~~ TIVE NOI SE LEVEL . -00*0.00 Dl 
V

R*IN* S/I 5111 *1. LEVEL
$0. US, OS.

00*0 -0010.01 -0030. 1$
004$ —001*.?? —003117? - V

0046 -0010153 —0S30183
11 004* -0010103 —5030113
U SI* -101116$ ‘0531163 V

0560 ‘00)5155 ‘0030 115
sr 0038 -0010175 ‘0030171
U 0036 -OSIO.33 —0530133

0034 -001011$ -0030118
- 003* — 500913? —00*0137

0030 -0000160 -00*0100
5031 -0000105 -001910*
0510 -0010115 -003011*

11 001* —00101*5 .003*145 -

II 002* —0011115 -0031151 V

0110 -5011100 ‘0031.0*
1~ 001$ 500*107 -051410? I

II 0016 — 0003.31 .00*313* I -

00*4 ‘01*13* —00*1.32 
V 

-

0011 —0001.47 —00*1147
ii 0010 0000125 —0019174 V

U 0000 0000130 —0019169
000* 0001111 ‘10151*1
0004 503.S? —0016.11 V

0501 0006146 -00131*3
0050 $51133 —0011.66 -~

I -1
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I
Table 5 (Continued)

I ( i~I~~736)

I .~~~TCiM ~;FJ~1 1 L ; d ~L.
ARF~AY PE1~F~~ tM~ N CI~

I SYSThM ~‘AHAME1

AIthAY ‘~1 ZE: F~’IJR EL.

I . S~ IJ-HC E ..EVEL ~1ALIIEs 0(’bC’ .OO
L~ SS 1V A8I_E ~~ 

V 00(1
NFl N~ I SF  F i ELD ,g 0003

I ARHAY PATTERN •: 0 1)6
DELAY ANGLE: 0010.00 DEG
SEPA~ A?I~~N: 0000.30 FT
LAMbDA : 0001.00 FT 

V

EFFECTI VE N~ ISE LEVEL, ~~~~~~~~~~~~~ OS

RAM E S/N SIGNAL LEVEL
NM. D8. 0$.

II 0050 -0033.3’~ -0057.70
0048 -0032.56 -0056.92
0046 -0030 .57 -0054 .93

II 0044 —0029.08 -0053.44
0042 -0029.67 —0054.03 V

0040 - 0028.23 -0052.59

fi 0038 -0027 .77 —0052 .13
U 0036 -0027 .56 -0051.92

0034 -0024.73 -0049.09
0032 -0024.25 -0048.61

LI 0030 -0023.35 -0047.71
0028 -0022.60 -0046.96
0026 —0021 .88 -0046.24
0024 -0019.16 —0043.52

U 0022 -~ J18.73 —0043.10 V

0020 -0016.57 —0040.93
0018 -0014.32 -0038 .68

U 00)6 -00)2.19 -0036.55
00) 4 -0008.91 — 0033.28

F 0012 -0006.84 -0031.20

Jj 00) 0 -0004 .79 -0029.15
0008 -0002.87 —0027.24
0006 0000.85 -0023.50

if 0004 0008 .59 -0015.76
F 0002 0019.08 -0005.27

000(3 0024.8 3 0000.47

I
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I Table 5 (Continued)

I
8~TT~*I VE}~1Lr (~L

ARRAY P~~~~~-~~.~NCE -

I 
SYsT~:M Pj~RMET E hS -

AHI~AY SIZE:
S~)t’RCE LEV EL VAL U E: ~-0F~0.00 Db
L~~SS TABLE I~ 000 ) 

-

N~ T N~’ISE FIE LD t : 0003 
V

ARRAY PATTEF~N 0: 01)6 
-

V

DELAY ANGLE : 0010.00 DEG V

O SEPARAT I~~N: 0000.30 FT 
V

LI LAMBDA: 0001.00 FT V

II EFFECT iVE N~USE LEV EL s. -0025.54 08 V

RANGE S/N SI GNAL LEVEL
U NM. DB. 08.

0050 -0025.37 -0050.92
fl 0048 —0025.0 ) -0050 .56 V

U 0046 -0023.69 -0049.24
0044 -0022.70 -0048.25 V

ii 0042 -0023.67 -0049.22 -

U 0040 -0022.80 -0048.35
0038 -0022.46 -0048.01
0036 -0023.01 -0048.56 - -

fi 0034 —0020.79 -0046.34
U 0032 -0020.49 -0046 .04

0030 — 0020.19 -0045.74
0028 —00 )9.07 —0044.62

L 0026 -0018.28 -0043.83
0024 -0015.86 -0041.41 -

0022 —00)5.64 —004 1. 19  -

0020 — 00 13.57 -0039.12 -

00)8 —0011 .16 -0036.7)
00)6 -0009.56 -0035.1) VI 00)4 —0007 .22 -0032.77
0012 -0005.93 -0031.48 -

0010 —0004.76 —0030.31 -

1 0008 — 0003.00 —0028 .55
1 0006 0001.68 -0023.86

0004 0009.07 -0016.47

I 0002 0017 .35 -0008.19
0000 0021.u5 -0003.69 

V

i 
28 

V

I
~~-.—----~~~~---- ~~~~~~~~~~~~~ V V V



~~~~~~~~~~~~ ~ V_~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 
—,

~~ - VV~~~VV V V V V~ V V V VV ~~~~- V- V V V V V - V V V — V_~~~~~~1~ ~~
V 

~~~~~~~~~~~~~~~~~~~~~~~~~~ V

I Table 5 (Continued) V

I 8~ TT~ N VE RTIC AL.
ARRAY PEHF~WMAM CE

1 SYSTEM PAHAME TE H S

AIthAY SiZE: 1W~
) EL. WO

I 5~uRCE LEV EL VALU Es 0060.00 Db
LC1SS TA BLE •: ~)001
NET N OI SE FIELD o g  0003

L ~ ARRAY PATTERN l~ 01)6
DELAY ANGLE: 0010.00 t)EG

V 

SEPAHAT1Z~$: 0000.30 FT

L LAMBDA s 0001.00 FT

EFF ECTIVE N~ 1SE LEVEL : -0024.45 1)8 
V

RANG E S/N SIGNAL LEV EL
NM. OB.

E 0050 —00 )3.5)  —0037 .97
0048 -0014.95 —0039 .4)

.9 0046 —00)3.71 —0038.17
II 0044 -00)3.47 —0037.93
1~ 0042 -0014.7)  -0039 .17

0040 -0033.74 -0038.20
0038 -00)3.18 -0037 .64
0036 —00)2.99 -0037.45
0034 -0012.22 -0036.68
0032 — 0 0 1 1 . 1 9  —0035.65 V

LI 0030 -0010.88 -0035.34
0028 —0011.2) -0035.67
0026 —0010 .63 -0035.29

11 0024 —0010.75 -0035.21
U 0022 -0011.96 -0036.42

0020 —0010.50 -0034.96
fl 0018 -0006.86 -0031.32
II 00)6 —0005.97 -0030.43 V

0014 -0004.43 -0028.89
0012 -0003.02 -0027.48
0010 -0000.70 -0025.16

Li 0008 0000.04 —0024.41
0006 0002.63 -0021.82

fl 0004 0006.9* -00)7.5) 1 . V VU 0002 0012.48 -0011.97
0000 0015.92 -0008.53

II
II
U 

V V V
V

V~~~ V , 

- 
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Table 5 (Continued)

8~ TT~*I VERT I CAL

~ j  AHHAY PEHF~~ MAN CF~ 
V

T 
SYSTFM PARAMETE)~S

-. Au RA? SIZE: T1J~ EL. ND
S~UJRC E LEVEL VAL LJ~.: tj 0~ 0.O0 Ni  -

V

V 

T L.~1SS TAt4LE 
V~~~~ 5 00(3 )

- - 
- i L. N F T  N~ ISE FIELD # :  000~

ARRAY PATTERN v: 0Il ~DELAY ANGLE : 00)0 .00 DEG
V SE?ARATI~ N : 0000.30 FT

V 
LAMBDA: 0001.00 FT

— 

II EFFECTIVE N3I SE LEV EL : —0025.6~ (38

RANGE S /N SIGNAL LEVEL1 fl NM. DB. 08.
V 0050 -0015.49 -004 1.12

II 0046 -0016.57 -0042.20
V 

004 6 -0015.07 -0040.70
0044 -0014.59 -0040.22
0042 —0015.94 -0041.57

U 004 0 -00)5.0’ —0040.65
0038 -0014.04 -0039.67
0036 -00)4 .07 -0039.70
0034 -00)2.75 -0038.38
0032 —001 1.74 —0037.37
0030 -0011.18 -0036.80

V if 0028 -00)0 .78 -0036.41
U 0026 -0010.23 -0035.86

0024 -0009.45 -0035.08
1? 0022 -0010.12 -0035.75

V I  II 0020 —0008 .65 -0034 .28
00)8 —0008.07 —0033.70
00)6 -0007 .08 -0032.7)

fl 0014 -0004.80 -0030.43
0022 -0003.13 —0028.76J 0020 —0000 .69 -0026.32

V~~~ ~ 
0008 0001.16 -0024.46

V
i 0006 0004.80 -0020.82

-
V t  0004 0009.7) -00*5.9)

0002 0015.0) — 0010.6 )
0000 0018.12 —0007 .50

I
i i 
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I Table 5 (Continued) 
~~~~~~1.

I B~TT~M VE HTIC ~\L V V

ARRAY PERF~ H$L~NCE

I SYSTEM PARAM ETERS V

ARRAY SIZE: I ~MN1-HY DI S~ U RCL LEVEL V ALU E: 00~ (’.00 DR
L~SS TABLE I: 000 1 V

NET N~~ISE FiELD 0: 0003

I ‘ ARRAY PMTTERN 0: C s 1 1 6
DF.LAY ANGLE: 0010.00 DEG
SEPARAT I~IN: 0000.30 FT

I LAMBDA: 0001.00 FT
- 

EFFECTIVE $~ISE LEVEL : -0020.00 08

RANG E S/N SIGNAL LEVEL V

NM . 08. 00. 
V

1 0050 -0010.81 -0030.81
0048 —0011.77 -003*.??

I 0046 -0020.83 —0030.83
- 0044 -0010.83 -0030.83 V

0042 -0011.63 -0031.63
0040 -0010.88 -0030.88

1 0038 -0010.75 -0030.75
1, 0036 —0010.33 —0030 .33

0034 -0010.18 -0030.18
V 0032 -0009 .37 -0029 .37
at 0030 -0009.60 -002S.60

0028 -0009.95 -0029.95

I 
0026 —00)0 .15 -0030.15
0024 —00*0.45 -0030.45
0022 -00*1.88 -0031.88
0020 -00*1.02 -0031.02

T 0018 -0004.07 -0024.07
1 0016 - 0003.32 -0023 .32 V

00)4 -0002.32 -0022.32
• 0012 —0001.47 -0021.47

I 0010 0000.25 -0019.74
0008 0000.30 -00)9.69 V

0006 0001.58 -00*8.4 ) V

T 0004 0003.87 -00*6.12
1 0002 0006 .46 -0013.53

0000 0008.33 -00*1.66

I
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