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CALCLI.ATIONS

DATA POINT 7 FREQUENCY /40 1Z NUMBER OF ELEMENTS /d

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -22.K 4MCPS-32 CAL. CORRECTION +10 -1Z4

IBEAMFOMMER GAIN -l24 Z.I-Z SIG. LEVEL FOR SNR CALCULATION

MRA CORRECTION f ,Z +11.4 SIG. LEVEL FOR SIGNAL GAIN

NOW$E LEVEL

MCPS-12 SIGN. LEVEL INDICATED.

NtCrS-32 CAL. CeRX•CTION "+1 "

flE\%MFOTM•E GAIN 4-2 -"y NoIS7 LEVEL ý-Y .3Pl, CALCUL.ITION

SIGN \L-NOISE-RATIO
SIGNAL L FOR SNR

SIGNAL LECITL FOR SNR 42.. 42.4

P'ROCESSOR CORRECTION - 4 0

MRA CORRECTION + 13/. S 1R 1/10 .iz BAND.-

BANDWIDTHI CONV•RSION -12 o . SN1 1 t IZ BDN'M)

I



SIGNAL LE VEL AND SNR
CALC ULITI ONS,DAýTA POINT~ FRESQUENCY Zf 17 NUMB~ER OF ELEMENATS/4

SIGNAL LEVILL

MCPS-3- SIGNAL LEVEL INDICATEDi

?MXPS-32 CAL. CORRZECTION

BE-IMFO181MI GA IN -t 24 SIG. LEVIEL 1FOqR SNR CILCULITI()NMiRA CORRECTION + .6~ SIG. LEVEL FOR SIGNAL GAIN

NOISE LZVEL

MCPS-~2 51C.!.LEVL INDI'2VrED -h
1. M:Crý-30 C,*L. C(T'RWXTION+1

GAI

SIGN \-QS>~I

SIGNAL LEVUI TCifi SNRJ
SITGNAL LEML Pol? SNf -37,9 4-s
PTOCsssm CORRECTIoN 

- 1* 4
1%4R- COI RC-TON 4.9. 41.8 TNII 1/10 ii:'. 13\NT
BIANDWIDTH CON'VRjSj(oN -S-vl I 112 3. an'

CONF



* ~~SrIGN I LE~VEL AND SNR

CALC UL.TICNS
DATA POI.\Tr 7 P.I UCNCYg rr NUMBIER OF LNNS/

SIGNAL LEVUL

MICPS-32 SIGNAL UVE INDICATED
NK2PS-s2) CAL. CORRECTION -r52.4
B3EAMFOMM~ER GAIN '2.SIG. LEMEL FORi SNR CALCULATION
WflA CORRE~CTION -22.4 SIG. LZ~vEL FOR SIGNAL GAIN

IN~ ~ ~ 0el -LE "41

MCPS-1~2 -;TrV.xT LE'.I" DCv' -741.1

MC"ýS-32 C.4L. CeRW7CTIt)N 
- 4/

-: M ( R E G A IN 
'I 3 ~ N t ' L V l L t~' S i C 'IL C t.' .T I(ON

SI-

MI;N \L LUMS..Fel\t IO

4N.11- LEI 1. R11? S-NU-3 .

P!ROs. o ComlrcTITON. S..WOW

BANDWIDTH CONVt!ISIOX . 2.8$S! It f" y

t.7

C LP



DATA POINT 7

SIGNAL GAIN

140 IIZ 290HZ 29511Z

MmAN (NI SIGNAL LEVEL t-0___. - __._

O.k SIGNAL LEVEL -, + 8.2. -27.C

AMRIIY SIGNAL GAIN . q 25.7

20 LOG 2f_,__ _ _,_

0 of elements

D)IFFERENCE

.4

ARRAY GAIN

MA.\ SNR 36 41. 5.4

MIAN OMNI SNR 2q.4

,IU\Y GAIN .t.

TIMEOR1-flICAL .\QMtUTII GAIN I00 1 .0 1i,!

(at MRA) - .(,-'.

DIFMFfNCE

•"L"
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SIG~NAL LEVEL AND SNR

CALCULATI ONS

DAPPITF~qQUENCY 11d Z KAMBER OF mzmmITs 3

SIGNAL LEVEEL

MCPS-32 SIGNAL LEVEL INDICATED

ACPS-32 CAL. CORRECTION -/S,/

"Olt0?'Z SI ,3 ~ 5G. LEME FOR SN-R CALCULATION

MIlA CORRECTION 4 v +t5-1 SI5G. LEME FOR SIGN'AL GATIN'

N(0'T 5E LE VEL

MICPS-12 ;TxLEVT. TDIC.TEfl- 7

"M'rS-32 CAIL. COR21'-1ON qjid -$7-3

1L'ýFORMM GAIN -~ 23NOIS- L-EVEL 1"V11.9%'T CA'LCUI3.TIO'N

SIN\L-OISE-AI

SIGNA'L I.EVS1. !TZ SINR

SIGNAL LEITEL FOR S,%R 273 2.

P11OCESSOfl CORRfECTMON - 40 . ;.

M4flA CU)R11CTION + . 2. s. SN11 1/10 11Z BAND

BANDWIDTH CUNVTZASION -5~ 30 N1 lZIA)

CON~E~r7
CU tL-:'L ,, 1



SIGNA1L LEVEL AND SNfR

CALCULATIONS
DATA POINT 7 FIREUENCY 2faI'Z NUM%.BER OF ELEMENTS 3Z

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -21.5
.CPS-32 CAL. CORRECTION "110 -2 p-"

BEAMFOMIER GA IN +31/.r SIG. LEVEL FOR SNR CALCULATION
MRA CORRECTION 

SI - 1 G. LEVEL FOR SIGNAL GATN

NOT-E LEVEL

MCPS-32 -TGNIAT LEV:,:L INDICATEaT) "73,D
• Cns-32 CAL. CoRi7%CTION -i0 -43,8
,'3E:.0FORMER GAIN -- 3 "-•, NOIST LEVEL P. :'..) CALCU.ATION

SIGN.\L-NOI.SE-R.\TIO

SIGNAL LEVEl, 'CR SNR 4-//,(
"• IGNAL LEVEL FOR SNR -- f, 4S.3
PROCESSOR CORRECTION - •.0 40,3
Mrl CORRECTION + , 18 1, IShR 1/10 [I1 flNT)

BANDWIgDTH CONVERSION ? 3. ? SN11 ITiZ BANT)

cotI



SIGsN L LVELM AND SNR

CALC ULTI ONS

DATrA POIN-r7 FREQ~UENCY M U7, NUMBtfER OF ELEMIENTS 3Z

SIGNAL LEVEL

M~CPS-32 SIGNAL L.EVEL INDICATED

NICPS-32 CAL. CORRECTION+0 7

BEANIFOW'IMI GAIN #"OT -24.7 SIG. LEVEZL FORl SNR CALCULATION

MIU CORTZECTION SI5 2C~5G. LE.VEL FOR SIGNAL GAIN

NOISE LEVEL

NICPS-11- JIGrN.\TY. LEVU. INDIC\TED -73.4

'Cv'S-12 C.IL. C(T'Rl'CTIoN +10 -93.4

TTX-:iMt0QMM GU\N + 30 -,33.4 NOIS- ir LtNV'A T.M SX MC\LAtITION

SIN L-N'oISF-R.%TIO

SIGNAL LEV~I. MR! SNR -2~

-SIGNAL. LEML. R'R1 SNR -33.C 8
P11OCESS0R CORR~ECTION -4 -.4. +-T

M~TU CORRECTION 3*~ . Nfl 1/10 I'.ý It\Nfl)

B1ANDW~IDTHI CONVERSION .t 2,7sN~l 1 114- BAN")
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D ATA POINT 7

SIGNAL GAIN

140 lIZ 29011Z .95h

MEAN ONNI SIGNAL LEVEL 1/.O -/7._

HRA SIGNAL LEVEL +1•j 1i2.3 - 27,q

ARIRY SIGNAL GAIN 31. 1 ?. .

20 LOG "-3___3•,/ 30.0

# of elements
4-1.0 _ ,

!) I F'I.',rNCE

ARRAY GAIN

MIA SNR ,6. $ 41./ _._

%KkN CIHNI SNR 3).>

,ARRAY GAIN '.3 19. 4

TITEORI.TICAL .\.HrII GAIN i" 7 1'.,
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Ix Vt ANk SNR

CALCULATIONS

DATA POINT 7 FREQU1SNCY295 ITZ NUMBER OF ELEM1ENTS 3/

'IGNAL LEL

MCPS-32 SIGNAL LEVEL INDICATED .4

%ICPS-32 CAL. CORRECTION +W

BEAWMORMER GAIN -30 -25S. I 31G. LEVE.L FOR SNR CALCULATION

MRA CORRECTION 4 , -24.2 SIG. LEVEL FOR SIGNAL GAIN

NOTSE LEVEL

MCPS-2 .,IGNAT LEVEL INDICATED

'C"'S-32 CAL. CnRR"ECTION +40 -123

•4r0,Nr GAIN 430 - NOISr LWEVZL ýY'iI S'. C\LCULATION

V SIGN ,L-N0CIS:-lTIO

I: S~1GýAL Lc"V!:L MRO SNR -6

SIGNAL LEVMIL FUR SN'R -2..?.

PROCSSSOR CORRECTION 4.8 2.5

%Rle CORRECTION 3,3 SNR 1/10 HIZ BAND)

BANDh'IDTII CONVERSION % , SNHIl 11Z BIAN'

Ci ,7iT:%L

1.t #%P r•.- ,.



uw

SIGNAL GAIN

140 lIZ 290HZ 295ITZ

MEAN OMNI SIGNAL LEVEL ._-,1_.0 -17.5

MRA SIGNAL LEVEL __241 212.0 -__.2

ARIAY SIGNAL GAIN

20 LOG _ /____*,1 "34,1

# of elements

)DIFFMERENCE -1.7

I

ARRAY GAIN

MiUk SNR 37.9 3. q.3
MAN OMNI SNR 2q'. _2, _"

ARIWAY GAIN 1

T1IEORhETICAL ,ZMUTII GAIN 1L4.1 17.1 1 7. Z
(at MIL)

DIFMI•RlCE -_ _ ______ o,__

I i
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COU~ t~NI IAL
5I(N-kL LEVCL AND SNR

CA'LCULATIONS
DAITA POINT F RE ?ttNCY/140ITZ NUMB1IER OF ELEMENTS /

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED

MCKPS-32 CAL. CORRECTION +10
-~~ RAMFORMER GAIN tI .~ SIG. LrEvi7L F'o1? 'NR CALCULATTON

MIZA CORRECTION *+..~" SIG. LEVEL FOR SIGNAL GAIN

MC~-~2.;G\.TLEVEL INDICATED -i
IC'"S-32 C;ALT. COR117,CTION' +14 _S1

~nr w AT N+1 -3~~ NOIS7 L2171~ !'1 SNY CILCUI.1¶UPN

SICN \L-NOIScE-R,\TIO

SIGNAýL LEVEL. MOf SNR 4

SIGNAL- LET,,L FI,'O SNR -. 6 39.5
PIZ)CESSOR CORREC'1ION -4.

MIA CORRE~CTION + 2 5) NR 1/1() lu:., I1\N
B3ANDWIDTHI CQNV!RSION --- ~ ?SSNil I 11Z B~f

rr



ShIN \L LEVUL AND SNU

CALCULATIONS

DATA POINT 8F.RrQUF.NCY2?0 HiZ NUMB1fER OF' ELEMENTS /

SIGNAL LLOVEL

MCPS-32 SIGNAL LEVEL INDICATED 24

I-ICPS-32 CAL. CORRECTION +0 -1

BEFAMFOIIMER GAIN 9 8 +~ZSGLVEL FOR SNR CALCULATON

?h11A CORRECTION + .8 4~0SIG. LE.VE-L FOR SIGNAL GAIN

NOTSE LZV?.L

MCPS-12 SI'GVT1 , LEVZ.L INDICATED -7 3. 4

NICvS-32 CA~L. C(\RRX,.CTION +10 -43.6

fll!:MFoTlM~lZ GAIN 4 $ 8~ NoIS-, Lrnmi !"1t Sýn~ C\ýLCUI .TION

SIGN \L-NOISE-R,\TI()

SIGNAL LEMV R)R SNR

sGNAl. LCIT.1 MOR SNR - 4S'C$6

PROCES&SOR CORRECTIQIN -4.6 4 7.e

MIT\k CORRECTTON -a. 444 1N11 1/10 It.~ -TN!

UMNDWIDTH CONVE~RSION #gýl 40.4 sN!% I !(z !A~

CO 17.PP~



SIGiNAL LE~VEL AND SNR

CALC ULITI ONS

DA~TA POINT 8FRE.QurNCY 295 ITZ NUMBER OF ELEME.NT5

SIGNAL LEVTML

MCPS-321 SIGNAL LEVEL INDICATED

MCPS-32 CAL. CORRECTION +10 9.
BEANMFORlMER GAIN +8 -. 8SIG. LEVEL FOR SNR CALCULATION

MRA CORRECTION +0 SI- G. LVEL FOR SIGNAL GAIN

NOTSE LEML

MCPS-12 ;TrilAl LEV71 T*\DICM.\!D -7

CV'-S-:32 CAL. CORN1'CTION 1

9!.*,MtVTZMZf \AIN 418 -3 .7 N1OISELEVUL !l S'V2 C \LCLI..\TION

-SIGN \L-NoQirf-R.\TIOI; SIGNA\L LEVZl. V('II SNI?
SIGNAL. UEITT FRo SN11 93f9
PrlOCESSOR1 CORRECTION -4.4 4*5

MNRA CURRUCTTN + 8 g .%l1/C 4I\f

BANDWIDTH8~ -2.ILIO N! SI 1 N

CON FWr



CONFM, D
DATA POINT

i• SIGNAL GAIN
140 HZ 290HZ 2951Z

MA\N OMNI SIGNAL LEVEL -_q._ _ -1f_.2

,RA SIGNAL LEVEL + + / . 7,6 - ..

ARIRY SIGNAL GAIN 22-".

20 LOG 24 _ _,

9 of elements

!)DI FMIFEINCE

,\RR.\Y GAIN

IRA SNR 35,7 1'.,

MEAN OMNI SNR 2q.4 354 S_+

ARJPAY GAIN 1•3 / 3.

TI1EORI'f"rICAL \;I',lITr GAIN l•,i j3. 3
(at ,R,) -

DIFI'EINCE ,,,

S0

ii



-.0--.4, . .

H *4 ..- _ _ _ _ _

0-4~-r t.- .-- I - .

-- - - - - - - - - - - - - - - -- - - --..........

X Ing

.4 1---.. -..-- . -

I

0F 0 .4

N H ____

oC

____ W
U4 PH . . . . . . .

W~ j .. ... ...

............................................................

T224~........... ............

I CL cz I. .^. . ....,.... ................

tdA

W .A

f-~ X: I-



.J . .. .....

lz..

. . . . . .. . .... . . . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . .

.........................

Li. ~ '-4. ..... . . . .. .

C).
1-4~2. . . . .77. . . . . . . .. .........::

.......... ......... ... ~
........ .......

.~ .... . ..

10~

.-. .' . .. . . .

. .Lj~. . ..

Orb H~. ...... ... .

LL)

w

ULi.



. ... .. ...

z. . :77-

o .... ... .. . . . . . . . . . . . . . .. . .

... ... ... ...... ... ..-.-- ~..-..---.. 7

N.......................

I ~(f..........
al. . . . . . . . . .

Cz. . . .. . .

. . . . ..-. .

u~~w u . .. .__ _ _ - . ..- .... .. ..



. .. .... . . . . . ... ..

z -.
4 • *. ; . .___ _ _. . ..w ........ .. .... .

. . . . .. . . .

.- . . . . . .. 
.. . . . . . .

. . . ......... ..

._ _ . ... . .

.~ ~ .... ::.. .. ..S.. . . . . . . . . . . . . .
= .......................................... i .:::::

....... .. ..... .. . ..... ... .... .

...... ...................... ... . ..

tA~ 6Z. H -... 4...

p. :
.4 . . .. . . . ..

o ...... ... ......................................... ... . . .. . . . .

S.. . . . . .. . . . . . . . I . .. . .. . .

. . . . . . . .. . . . . ..4 . . . . ..4.. 4 .

........ ... . . . ...

___ ___ w -

S4j . .... ........... +......... ... . .. .....

I- ... . . . .. . . . . . . ..

. . . . . . . . . . . . . . .. . . i . . . .

I ......... i 4........ . . . ..4 -........4

C . . . . . .... i. 4.. . . . 1, . . . . . . -

V. . . . . ... : : : .. . . . . . .

< < ,.,4-
I- o•. . . . . . ..4. . . . . . ... ..~

u z

". <W W . W<. .... . : . . . . . . . . . ... .

'*4k1

"W D6

X W 4=,
C. , I x tL. I'll

cc.



...... ~ .. .: .:..

.... 4.... . . . . . . .

.. . . .. . . .. . . .. . . .. . . .......... ....... 1

~~ .... ...... . ~ .-

mH 4

4L .w .

W . . . . . . . . ~ . . . .... .... ...

I H w ........ .....

-~ Z< 4 . V.. ....... .. ......... . . . .

L) z

WU .,\J

0 0'

z<U.U l
o : L C>'d

..............w..



I Z

0-

~ 0.

..........-.. j+.L L ~ . .-----

. . . . . . . . . . . . . . . . . . .. . . :2 7:1.........._ _ _ _

. . . . . .. . . . . . ...... . . . . . .. ..-

............. .......... .........4....

w LI. ..-

~.W-t
.. ...

. . . . . .. . . .



I - ..-. - .-.-. . ...... ..

. . . . ..

~.. . . . . . . . . . . .. . . . . .

.- ........ . ...

IVI

Lki



X'rW

. . . IJW*2: ,

........ .... ..........,. . ...

. . . . . . . . . . . . . . .

... ............

IL..

.~ .. ._._ _. ._ _..

P-4

. .. . . . .

. . . . . . . . . . . . .

I. ....... ........
. . . . . . . . . . . . . . .

.. . . . . . . .

.. . .. . ..... . ...

. . . . . .. . . ............. ........
. . . . . . . . . .

.

- _ _- -_ _ - - - -



Z .• . . ... . .+ . ... . . .. . . . . . . . . .• I °! • .. ... . .i . ...... ...-- ............... ..-.-+. .-. -. ..-. ... .!.- -.-.--..~ ... .... ... ..... ...

z

..... 

..... 

.........

........................ 
-..

LL 

7-

> 4

(- 9) Z. [i •:-.;_ __2 - - .. '__ C.C -- ..... .......'..... .

.
.

N<

.......... 
. .... ... ... .-.... 

- --

.- ... ... . . .. .. .. . .. . . . . ... ... . .- - : - -.; ... . ... . . . . . . ... ..

" _ _ __.. ... .... .. .. 4 ....... i

tI . .. .... . .-...... . ........ 
. ...

I. .... ... . .
•----------- --- --- .............

-.. . .-.. . . . . . . . .-.- 
..- -. ..--.- --- -- --- -- -- -- .... . . .. . . . .

- b. - 1'*- .........................................................

. . . ... 
. ...........

| 

.

.

.

.

..

Z. 

.--7- " ." _ __-_;; ; i ; 1 -
_ _-_-_ _ _.. . .. ._ _. . .. ._

NN.... . . .. . --

e . . . . . . . . . . . .... . . . .. ... • . . .

1 -:. ... . .••'- ; .;

< .. .. ... .. z ... ... .... .
!0 • w x, w . . . .... ..:.

M w , .... ... .u.. ... .



. . . . . . .4 . . . .. .

*l -
...

4ý 
- ,-

Wa * . .. . ... .

...................................

.. . .. . .. . . . .. . . . . . .......... .. ..... ..

. ..-...... -.......- -1*-
.4.. ............ ......

.. ...... -... . - - - ... .. . .

w .: _ __ _

*~~ .. ..-...-.-.-.....

. . . .... ................... . ... . . ...4............-.....-..-...

. . . . . . . .

+o . .

t.. .. -- "--.-. .- .. .. . . .....

* C'

.... .. ...

...................... .... . .. .. . .. ..... I

. . . .

vi.

,Qk!L

trz< tA

L4orI



H ..... .

F-4 .SEC, TI{
H

.. ._ _. ._ __.._ _ ..

uI 4

4.-'

"' •: ~ ... .. . . . . . . .... . .. . .. .... : ... . . .:.. ... ... .. . . . . . .

St . . . I . . . . . . . ... . . . . . . . . . . . . .•

. . . .. . . . . .. .,

-. , . .. , . , .

Ln1

Il , ..• .. .L. 
. .

.'" .. . E3

LI, l. in w .

I I

SZ L O " I V .

*i: IL L. : K .
C) 1-4 %



. ... . ... 9 .... , ...

. . ....

.- . ... .. 4. . ..

.Lk .* . ..

. .. . .., . . .9

. . . . . . . . . . . . .

.. . .. . ............

. . . . . . . . .

. . .. ... . . . . .

I ,... . .

.~ .N . . . . . . . . 9...

. . . .. .. 9 ... . .

.. ..... , ..... . . . .. ... . .

I .9 u4 . . .... . ... ...

. . .. .1 4

.1:.:.:..........
. 9O.. .................................

.1......9...

SE....................

k, 4.......... ............

if. ..:..................................9

. 99 .W.Q.-



* . .... 7.7.77

ju ..Z ..

zz~

w Z

-z ...7......
................

.1..............~ .. ... .....
............................... ..........

LL
....0. . . .

.I ..

I.. ....... f

I................................ ....I. . .. . . . .

.. .. ... 9 .. . .

:~. . . . . . . .

. . . . . . . .

.. .. .. ... ....

.I .. . . . . . . . . . .

m- H. : .. . . .. . . . . .

.. .. .. .†† † † † † † † † †

. . . . . . .. . . .

z . .. . . . . .

LIQI

o toi w zi



..* . .. . . .

... ......

*9 1:4: ...

. . .. . . .. .. . . . . ... . . .

. ..... ..

* ..... ~. .. . .......

.. . . . .. .

... .h2. .... . ....

.. . . . . . _ .1. .. . . . . . . . . . . . . . . . . . . . .

.9 . . .

I~~ . ... . . ._ _ .__ _ _ _ _

Q ~ N 'u <z 4_ _

0: 0

A)
c xD6 I



............................... K........

. . .. 
.

V. .. . .

H= .. ~ ..I . . . .

........................................

. . . . . . . . . . . . . . . . . .. . . . . . . . . . ... . . . . . . ..

........ xYi.. I.-V
...........- . -- -. ~ . .

'I.. . .. . .. ... ...............___ __ __ __ __ _

............

S.............. ..................
0 r.......... ... ...........

.. .... ..

< . . . . . . . . . . .

. . .. . . . . . .

... .. .. - .1... ..
. . .. . . . . . . . .

.~ . . .j . . . .

z



~..............

.. .- .. . ._ _. ._

77 -- ... . .. ..

. . . . . . .. . .. . . . .

.....-. ih..K.....j 7 2 2 1 ~ 2 .- 7 .

<. .. .............................. ..

. . . . . . . . . . . . . ..

. . . . . . . .4 .. .

< Z<

.. .. . ....

. . . . . . . . . . . . .

ce

uz

x W &u x ~.,.... . . . .



IZ-1

zTz2

o 0__ __- ---------. i-.... . . .

~~~ ._ _._... . . . ..

___{i------.....-. ........

4 .~ . . . . ..-.--- ~ .... .. . ...... .. . .

tr ::..4 .. .. .................. .. .

.: .. 
.. 

..

. . .. . ..

}.........................................

. ..... . . .

Q.. . . . . . . . ..

.. .

.t..........

U. .

HE W



.. . . . .. .

......... .::.:.:. :.. .

* 4

Z~~~~~. . .~ .............4......

r.~~ .. .... ...... . .. . .....

. .... . ..

... .. . . . . .......: : ..7: 7. ..... m
. . . .. . . . . . . .. . . . .

I'~ ..................... .........

Le ...* . .~ .

. ..k . .4 .~ .

.. .. . . . . . . . . . . . . . . .

C4K. w w

ccw



w r . .. ... ,

. . . .. . . .... ..... ...

. ... . . . .

.. .. .. .. ........... . . ..... ~ I

.I .

. ., . . . . . . . . .

. . . . . . .

. . . . . . .

. . . . ...

..- .f .

. . . . . . .

S. . .. . ...............................



A~ .... ....

. . . . . .. . . . . . . . .* . . . .

.. C ...... ........... .. . . .

I I

. . . . . . . .

2< .....

a.. 
.. . .. . .

z1 <

go. .......... ...... .

$L



. . _ _ _ _ _ _ _ -.- .. . . ... . . . . . .

.~ ~ .. . . . . . .. . . .

. . ........

.... . . __ _ .............

0 -.. .......... . ... .. .....-.....

o.......... - -t.---...-- ....-..............-.. t

......... x.... .

*1~ . . . . .. . . . . . . . . . . . . . ...

.........

.~ .. . .

..................... .............. ......... .. .. . .. .. . . . .



-r33 17 __ _____

-- -e. z r
W-..

U) o

.- 44 __ _.__ 
_ _ _

o Hto

ZI-

__ _ _ _ *,-

4a!_ _ _ __ _

Alm .I

:D V). N

* .tzi. - . -. - * . . .------..- . .

r, - ',. ~ - - -. *........-....-.--.---.--....-. .. ...

- . ~~Hfl ....................................................
, 7 * .-.... ..-..-..---...-..-<-. 

. . . . .

CZ w_ 
_ __ _

H .- ~... . . .-..-..... .. . . .-...-.....-....-..-.---....--.. ~. wmp..

0

iH<
w XZ;



.~ .. . . . .

w ~Z

z w- x

S-i- . -...- . I ... ....... ~~

. ..........----..----- - - -

. ..... .... 4

< . - * - - -- - - - ....... .... .... .... . . .. -

. .I .... . . . . . . . . ..

on . .- . .--. . .__.. .__.. ._

z~~~ . . . . ~ --. . . . ._ _ _ _

tA N

tr

C4 .

z <

w-DJ



. .. . .... . . . ... . . . . . . . . . ... . . . . . . .. . . . . . . . . . . . . . . . . . . . .
•• J• ) i z . ... . .. . . .. . . . . . . . .. . . .. . . . . . . . . .. . . . . . . . .

* 4.W ....... .. •.........

S-*,. . . . . . . . ..†. ..-. ..-.

vu)

...: . _: . 5. .. L Y .... : ._ -IL: . : ..i . . _ . : : .- _ '....... : .

... . . . . ... . ..

. 4. .. . .. ..

S• .-:...... . . ... .. . ... . . . . . .... . . . . . . . . ... . . . . . . . . ." - .- " :. . . -. . . . . . . . .

... . . .- .. . . .

•~ ~~ ~ .. . ... . . . . ... . .... ... .. . . . . . . .

tr w

o o-

r .• ._.2-

: --- . . . . . . . . . . .. .. .. . ..... ..-~t . ~ ~ 2 ... . -.-. .. ---

, I , =.* - - -4 . . ... •. ..

! ,< • :.• . . . . . . . . . . . . . .-.. . . ... .. . . . . . ... ..-.

:• : - :,: ..,1  .. . -. . : . . . .: : : : : : . . . : - : . .

V,., z. .. v" . . . : : -... .

•.t ! . . ....- .

"-1 k.,: >-,., . .. .:• - - .. .. .

C.. < Z,,• I- ' ... ..

p, • . ..) ,...... .



m z .1

. . . ....

... .. . . ..i • ' . .. .
P0

"I. : i::: : : • : : i : : : i i

•C Z .... . . ..i '.r I. ..

r., .. ...... . .

.. I ..... .. .

S.. ... ..........

.. . . . . . .. . . . .. . : , ,. . . . . .

0 -.

.7777>.Y;:h, Ti77

w .-4 . ..

S: :: ::: :: :: :: :: :: : :: :: :: ::7:: :: :! ! . ..

IH4
• k L) W W'

z,, " . .. .. i - -.

............................................. I..... t ....... •. . . .. I. .
"• •i . ... ... ' . ... .. I. . ......... .... I. "

II .,-.

w H

0 w, W -,
w ..



.i . . . . . . . .... ---- ... . . . .

f..). . . .. ... . . . .

.1. . ....:

U ) . . . . . . . . .... . . . . .

. . . . . . . . . . .. . .. . ... ~. .. . . . . . . . . . . . . . .

.-p t  . -.. . .-
C n . .. .- . ~ .

.~ . . . . .

I O -I

N-4. . .. . . ~ :~> .7

u .

wI
. .7.) H_ _

W.. . . . . . .. . . . . . . . . . . -4 ---

C4 Lo w

0 C.

04 II .

.-- -- F- - . . . . 4 .

u o wi U~ -



SIGNAL LEVEL AND SNR

CALCULATIONS

DATA POINT . FRQUENCY /4_0 1IZ NUMIBER OF ELEMENTS :5X

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -27.2

.CPS-32 CAL. CORRECTION #' -

BEAMFORIMER GAIN -f0 +12.8 SIG. LEVEL FOR SNR CALCULA.TION

MRA CORRECTION 4 , • 413 SIG. LEVEL FOR SIGNAL GAIN

NOA$E LEVEL

MCPS-32 ,;IGN.A., LEVEL INDICATED -75. /
MCn-c-.• - CAL. CCRRE-CTION +10 -,S./

BE.tMFORMIR GAIN 4-36 -3S.1 NOISE LEVML Y(:R S%, CILCUL.\TION

SIGNNAL-NOISE-RATIO

SIGNAL LEVEL POR SNR

SIGNAL LEVEL FOR SNR -,.] ,(7,

PROCESSOR CORRECTION 4.O 43.q

MRAX CORRECTION . . 44.1 SNR 1/10 11Z BAND

BANDWIDTHI CONVERSION -8,R 'S. I SNR 1 1lZ BAND

P a r c.



CON fWI

SIGNAL LEVEL AND SNR

CALCULATIONS

DATA POINT FREQUFENCY2?0 11Z NUMBER OF ELE.TENTS .:.-

SIGNAL LEVML

MCPS-32 SIGNAL LEVEL INDICATED -23.

MCPS-32 CAL. CORRECTION -13.8

BEAMFORMbIER GAIN SIG. LEVEL FOR SNR CALCULATION

MRA CORRECTION + 41 "7 SIG. LEVEL FOR SIGNAL GAIN

NO E LV VEML

MCPS-:32 JIG.N. LEVEL INDCATED - 76f 2-

CnS-32 CAL. CORRXCTION +10 -6S. Z

1E:.FORER GAIN +30 -3S.2 -NOIS- LEVEL FOR S'R "

SIGN \L-NOISE-RA\TIO

SIGNAL LEVEL FOR SNR

SIGNAL LEVEL FOR SNR ,-s'. 51.4'

PROCESSOR CORRECTION -4-e 4-7,f

MRA CORRECTION - . .. Z SNR I/10 HZ FAN)

BANDWIDTH CONVERSION 41.4 1 SNR 1 I1Z BAN'

I



SI(IN \L LEVEL AND SNII

DATA PoiNTr 8 FEQ)UzNCY,295 im NUMB3ER OF E.LEME.NTS Y

SIGNAL LEVEL

NICPS-32 SIGNAL LEVEL INDICATED -11
MCEPS-32 CAL. CORRlECTION

BE.\MFORME1R GAIN SI'~Z' f5G. LEVEL FOR~ SNR CALCULATION

MIZA CORRlECTION -q SIG. LEVE FOR SIGNAL GATIN

N('TSE, LEVELT

MCPS-1!5T1 NT LgVEL TNDICAT!CD

'1C'"S-32 CAL. CVRrZ"'CTT0N +1 ý4-4
%-:',"TfRMT.lZ GAIN -4 -s. NOIS' .L!WS!'I nP C\LCULA.TION

SIGC \LNOS-RTIO

SIGNA\L LrEI'2l FOR~ SNR

S;IGNAL LEVMl. FOR SNRl~1

PIR0CESSOR CORRECTION -fz

MRA CORRECTION + 10t. 4 SNR 1/10 ll.izlNl

B3ANDWIDTHI CONVr,!SION - 2. sNR I. ImZ BmN)

IUI



DATA POINT

SIGNAL GAIN

140 HZ 290HZ 295HZ

M_.N OMNI SIGNAL LEVEL -11.+_-..

MRA SIGNAL LEVEL +13.0 17.-

ARIRY SIGNAL GAIN 3

20 LOG _ _2,._ __O.l

# of elements

IF lNCE -F 2.3 R ZC

kRR.%Y GAIN

MIRA SNR __,_ 4#. z 10-6

MRAN OMNI SNR 2q.14 73S.4

ARIAY GAIN *7T i Z.

TIEORIETICAL AZMUTI1 GAIN 13.4 1 •. 2, | 4.7
(at MRA) -

DIFFERENCE " I' 3 2 .

.r
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DATA POI.NT B FRFQUENCY / 4 0 uZ NUIBER OF ELEMENTS 46

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -27

.. PS-32 CAL. CORRECTION -41 -17

BEAMFORWER GAIN +30 -*13 SIG. LEVML FOR SNR CALCULATION

MRA CORRECTION .- +13•.Z SIG. LEVEL FOR SIGNAL GATIN

NOTSE LEVEL

NICPS-12 JIGN.L LEV-L INDICATED.

NCns-32 CAL. CCRRCTIUN +10 -4/.4

39!':.;FOr.M'x. GAIN +0 -31.( NOIS-L LEVMr•--l2 CALCULATION,

3 IG N.\ L -NOI S E- RA'T 1 0

SIGNAL LEVEl, FYR SNR +13

SIGNAL LEVML FOR SNR -31.' 44.4

PROCESSOR CORRECTION -4.0 40'.

,%PL% CORILECTION + 2. 4.0.8 SNR 1/10 !IZ HANND

BANDWIDTH CONVERSION -8-- - S 1C. B.N!)

CONh ..

~.



SIGNAL LEVEL AND SNR

CALCULATIONS

D \TA POIY"I FREQUENCY2±P IZ NUMBER OF ELEuvNTS 4..

SIGNAL LEVELL

MCPS-32 SIGNAL LEVEL INDICATED
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SIGL-NIS.-R...

SIGNAL LEMIC FOlR S"M

• SIGNAL LEWEL FlOR SNR -- 3.4 1'..
PROCESSOR CORRECTION . , . 45.
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SIGNAL LEVEL AND SNR

CALCULATIONS

DATA POINT 8• FREUENCY 29.5 uz NUMBER OF ELEIPINTS 48

SIGNAL LEIEL

MCPS-32 SIGNAL LEVEL INDICATED -6,.

t.CPS-32 CAL. CORRECTION -
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lE\.IFO'IMU G\IN 4?o '3, NOISE LEmn..L •VR .:2 C\LCUI.ATIVN

SIGN \NI-NISE-R.ATIO

SIGNAL LEMM. FOR SNR 2ob

SIGNAL. LEVE. FOR SNR -33.1 I13. I

PROCESSOR CORRECTION - . •.

MIL\ CORRECTION • . ?• 7 SN'R 1/10 V.Z IAND)

BANDWIDTH CONVRSION .5. j .5 SNIt I hIIZ BAN')

C cJI



A

DATA POINT

SIGNAL GAIN

140 1iz 2911Z1

MEAN OMNI SIGNAL L.VT,,WL -__.q -IS. 2

MR.\ SIGNAL LEVEL 4L,.a. .13.X

ARR1AY SIGNAL GAIN

20 LOG 4t '.(

41 of elements
_ •. - I.'

MI FF1ERE.NCE-

ARR.\Y GAIN

MIRA SNR 4___ _4,_Z_

O,.AN QMNI SNR 29.1, f5.f.
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(at MRA) I3Lq
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SIGNAL LEVFL AND SNR

CALCULATIONS

DATA POINT FREQUENCY /40 HZ NUMBER OF ELEMENTS /•

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -22.5

MCPS-32 CAL. CORRECTION 410 -12.

BEAMFORMER GAIN 417 - "5 SIG. LEVEL FOR SNR CALCULATIO

MRA CORRECTION + -Z - SIG. LEVEL FOR 3IGNAL GAIN

NOISE LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -___7

MCPS-32 CAL. CORRECTION 4-o -- 8.7

BEAMFORMER GAIN 4L2. - ' NOISE LEVEL FOR SNR CALCULA-
TION

SIGNAL-NOISE-RATIO

SIGNAL LEVEL FOR SNR -

SIGNAL LEVEL FOR SNR -- C.7 31.2

PROCESSOR CORRECTION 4- .0 -32- x

MRA CORRECTION + . SNR 1/10 HlZ BAND

BANDWIDTH CONVERSION _ _ 2. SNR 1 11Z BAND
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SIGNAL LEVEL AND SNR

CALCULATIONS

DATA POINT 9 FREQUENCY 290 HZ NUMBER OF ELEMENTS /I

SIGNAL LEVEL

MCP;-32 SIGNAL LEVEL INDICATED -'13.3

MCPS-32 CAL. CORRECTION tie -3,3

BEAMFORMER GAIN t11 +6.7 SIG. LEVEL FOR SNR CALCULATIO!

MRA CORRECTION + *L +'[ 3 SIG. LEVEL FOR SIGNAL GAIN

NOISE LEVEL
MCPS-32 SIGNAL LEVEL INDICATED _____

MCPS-32 CAL. CORRECTION "#10 -. S'.z

BEAMFORMER GAIN 4/IZ -4"2NOISE LEVEL FOR SNR CALCULA-
TION

SIGNAL-NOISE-RATIO

SIGNAL LEVEL FOR SNR

SIGNAL LEVEL FOR SNR -4-2. 51.9

PROCESSOR CORRECTION - 4.0 47.

MRA COIRRECTION + . t 45 SNR 1/10 1IZ RAND

LANDWIDTHI CONVERSION - 82- 10-3 SNR I HIZ BAND

....



...

SIGNAL LEVEL AND SNR

"CALCULATIONS

DATA POINT l FREQUENCY 2f5 HZ NUMBER OF ELEMENTS I'

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -1/?

MCPS-32 CAL. CORRECTION +to "414

BEAMFORMER GAIN +,1 -, -29.T SIG. LEVEL FOR SNUP CALCULAT

MR.\ CORRECTION + . -2?. 1SG. LEVEL FOR SIGNAL GAIN

NOISE LEVEL

MCPS-32 SIGNAL LEiEL INDICATED

MCPS-32 CAL. CORRECTION -_-__

EA2FORMER GAIN vNOISE LEVEL FOR SNR CALCULA

SIGNAL-NOISE-RATIO

S IGNAL LEVEL FOR SNR

SIGNAL LEVEL FOR SNR -

I'ROCESSOR CORRECTION - 2. 9 :i.q

XKA CORRECI ION • ,• ', SNK 1/10 )iZ b AND

EA•)WIDTIH t.ONVERSION, -6 Z t- SNR H ZZ BAND

Ir
L/-"



DATA PoINT q

SICIN.L GAIN

140 M17 200HZ 205TIZ

MZAN 'NI SIGNAL LE'VT,ýL ____

MIASIGNAL LIMVEL - 34 + q*3 2.

AIRRY SIGNAL G AIN Ozi8

20 LOG 24 ,0~
/ of elements

DI F~Fl'RNCE~____

ARRAY GAIN\

MIRk SNR -$

ARZ~ GAI 140

TiIF.oRW.TICAkL AlZMUt'r1 GAIN S
(at M~
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UVN1,1,19 Lki ILAL
SIGNAL LEVEL AND SNR

CALCULATIONS

DATA POINT 9 FREQUENCY 140 HZ NUM~BER OF ELEMENTS 32

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -21/9

MCPS-32 CAL. CORRECTION I

BE~mFORMER GAIN +4 +12.1 SIC. LEVEL FOR SNR CALCULATIO:'

MRA CORRECTION + Z~ SIG. LEVEL FOR SIGNAL GAIN

NOISE LEVEL

MCPS-32 SIGNAL LEVEL INDICATED64.

MCPS-32 CAL. CORRECTION 410 -S4..5

BEAMFORMER GAIN 42f 30 NOISE LEVEL FOR SNR CALCULA'-

TION

SIGNAL-NOISE-RATIO

kSIGNAL LEVEL FOR SNR-HI

SIGNAL LEVEL FOR SNR___

PROCESSOR CORRECTION 4 ~.35

URA CORRECTION -* 36SNR 1110 HZ BAND

BANDWIDTH CONVERSION -SNR I HZ BAND



1
SIGNAL LEVEL AND SNR

CALCULATIONS

DATA POINT FREQUENCY 2qO HZ NUMBER OF ELEMENTS 3r-

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -_q__-

MCPS-32 CAL. CORRECTION 4-O - .'2

BEAMFORMER GAIN +24 -lq.-q SIG. LEVEL FOR SNR CALCULATIO1,

MRA CORRECTION + -C i2O.SIG. LEVEL FOR SIGNAL GAIN

NOISE LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -_7.1

MCPS-32 CAL. CORRECTION 410 -$5/7.

BEAMFORMER GAIN +24 -33.1 NOISE LEVEL FOR SNR CALCULA-
TION

r!
SIGNAL-NOISE-RATIO

SIGNAL LEVEL FOR SNR 4 •4•q

SIGNAL LEVEL FOR SNR -37. 53. *

PROCESSOR CORRECTION - .

MRA CORRECTION 4f 'SNR I/10 HZ BAND

BANDWIDTH CONVERSION -- 6,Z 4.I4 SNR I HZ BAND

CO$2ETA



FNIAL
SIG;NAL LVEL AND SNR

CALCULATIONS

DATA POINT 9 FREQUENCY 2_5 HZ NUMBER OF ELEMENTS 7-t

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -17.7

MCPS-32 CAL. CJRRECTION 4-"o -127

BEAMFORMER GAIN "4' - 1 8 -7 SIG. LEVEL FOR SNR CALCULATlO:

MRA CORRECT1OIV -P8SIG. LEVEL FOR SIGNAL GAIN

NOISE LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -7.Z

MCPS-32 CAL. CORRECTION 4-1a o-57.Z

BEAMFORMER GAIN *-2 73.1NOISE LEVEL FOR SNR C"ALCULA-
TION

SIGNAL-NOISE-RATIO

SIGNAL LEVEL FOR SNR

SIGNAL LEVEL FOR SNR -

PROCESSOR CORRECTION -

NRA CORRECTION " , SNR 1/10 HZ BAND

BANDWIDTH CONVERSION - 32 3,2 SNH I Z BAND

4'q

= .... ;•'•:• •'* •'-''i'. . . ...-.``` `•:`•••• •• ••..;•• •;•W : . - i,,•, 4' . '• -,; . . . ... :..:..-.,. ..



i i ', ++o V .P . , ' - '

* DATA POINT

SIGNAL GAIN

1,10 [IM ONr•..... 29511.1

•M.E SI(,L SIGNALL UVEL --I I.f - ,-,
MR~A SIGNAL LRITL +i A-3-

ARRAY SIGNAL GAN •J."7 -N -

20 LOG __ _ _-. ;L. I 7a, / /

, of c!Iements

F. ERI N ,,,,C g E + + 2 . 8

A\RRA\Y GAIN

MR.'% SNR (14
'iiN OIMNI SNP 3445 jV5b

A.iU•Ay GAIN I S2 16, I

TIIEOR'TIC,\L ,1;;MLTI1l G\I\ 1,7 1 J,2.

(at S.R;")

DIi7EIC- 1, 5 + ,9

IA

S.1
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SIGNAL LEVEL AND SNR

CALCULATIONS

DATA P01NT_9 FREQUENCY 14.0 HZ NUMBER OF ELEMENTSJ7

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -2t

MCPS-32 CAL. CORRECTION -O -13.4

BEAMFORMER GAIN f 4-146.+ SIG. LEVEL FOR SNR CALCULtATIO

MRA CORRECTION -f+ SI G. LEVEL FOB~ SIGNAL GAIN

NOISE LEVEL

MCPS-32 SIGNAL LEVEL INDICATED ___

MCPS-32 CAL. CORRECTION 41O -S.'

BEAMFORMER GAIN +30 -2-A4 NOISE LEVEL FOR SNR CALCULA-

SIGNAL-NOISZ-RATIO

SIGNAL LEVEL FOR SNR___

SIGNAL LEVEL FOR SNR -~2. 4$

PR~OCESSOR CORRECTION - - 4.

MRA CORRECTION + -2 SNR 1/10 HZ BAND

BANDWIDTH CONVERSION 0. SNR 1 HIZ BAND

UL

!J6~



I ;UNHI-EN1 JAL
SIGNAL LEVEL AND SNR

CALCULATIONS

DATA POINT 9 FREQUENCY ;290 HZ NUMBER OF ELEMENTS 5/

SIGNAL LEVEL

MCPS-32 SIGNAL LEVEL INDICATED -/8,z_

MCPS-32 CAL. CORRECTION +I1

BEAMFORMER GAIN 430 ._ 1'8 SIG. LEVEL FOR SNR CALCULATIO:

MRA CORRECTION 4 .i Z LSIG. LEVEL FOR SIGNAL GAIN

NOISE LEVEL

NCPS-32 SIGNAL LEVEL INDICATl•D ___"_

lICPS-32 CAL. CORRECTION tl -"f

bIEAMFORMER GAIN 430 NOISE LEVEL FOR SNR CALCULA-
TION

SIGNAL-NOISE-RATIO

SIGNAL LEVEL FOR SNR ",-8

SIGNAL LEVEL FOR SNR -', 52.

PROCESSOR CORRECTION 40• 4q2..

MRA CORRECTION + 0-0* SNR 1/10 HZ BAND

BANDWIDTH CONVERSION -. 2. 41,8 SNR 1 HZ BAND

CONFIDENTIAL



CONFIDENTIAL
SIGNAL I.EVFL AND SNR

CALCULATIONS

DATA PUoINTN•_ FREbLNCY 29, HZ NUMBER OF ELEMENTS 67

SIGNAl. LALCL

MCPS-32 SIGNAL LEVEL INDICATED) -3Y.

MCPS-32 CAL. CORPECTION -46 -,k .3

IEAMFORMER GAIN SIG. LEVEL FOR SNR CALCULATIO

"iRA CORRECTION S I -1G. SI0. LEVEL FOR SIGNAL GAIN

NOISE LFVEL

MCPS-32 SIGNAL LEVEL INDICATED I7-4

MCPS-32 CAL. CORRECTION +0 -61.4

IIEAMFORMER GAIN 42o -31.4 NOISE LEVEL FOR SNR CALCULA-
TI ON

S IGNAL-NO ISE-RATIO

SIGNAL LEVEL FOR SNR

,'6NAL LEVEL FOR SNR 1• .i-

PROCESSOR CORRECTION - 4.2 i09

'IRA CORRLECT ION ,9 11.7 SNR 1/ 10 lZ BAND

ItANI'WI)lTUI CONVLRSION -1f,2 1.S SNE 1 I LIZ BAND

* CONFiDENTIAL

i .• ....•-......,



k)TA POINT q

MIGNAL GAIN

1410 HT- 290111Z____

MEA INI SICIN.'L LEV!LJ. & ~

MRA SIGNAL L'VEMf

AR.11Y SIGNAL GAITN, ~ o35

20 LOG 3/ 44,___

Sof' elements,

F .\Rh\Y GUN

NIRA SNR ___4 ___ S*C.0 /,
M T,' A l tN OI SN 1 28-1.7. gb6

AMRAY GAIN ~

I. T~~~VU!fýW1NCL .\Z.%VTH GAkIN ____1'/6

(at N!lA)



It4

~ *'Z
Af 

4

IZA--3t

o) 04

'4-4

1 1 1 1 t t . I I t I I 1 1 ; 1 I l

l it4 .1

H 1 1 i l It

-44

. . . . . . . . ....

0 \3 H LT

1w~ 
.. ....

... . . .-. .-

. . . . . .. . i. * .. . . . .4

.0 . . .~ . .. . . . .

Q o_ _ _._...._ _ .._ _ .. _ _ _.._..._ _..._ .. _ _.. _ .1.



F1.

Z Z T

, - 4

I it

1 1 I t

IN II

1-4 -I

1- II I4-

ob

-1 Wi . . . .IF. . . .

4y.~ w

. . . . . .

9 4. . . . ... . . .

w XIt I . .- . . . . . .

\e .. . .. .-. . . . . .. . .

. . . . . . . . . . . ... .
. .



z 4 i
w

1-4

- 124

Ci3 t

wi

'-4t

-i

z <_

U4.-

z ___._.._ .._

.~ .- . . . .
< W ;4. . . . . . .

.1)z W _



• .--. 4 * w-rw m w w I .. .....* .. ..
!.I

z w

00

t-.4

0-4

4 
- -it

tttl

LI I

4.. N

I N .- +L• -P"+ • , +,-TT- -'- • . ... ... .. • :; . ' .... .. .. .. +

.. . . . . .. .- . .- . . .•. . .-. . . . . . .
U. .. .. ...... .

. . . .- . .. . . . . . .

'• I,4 L _ , ,4 . ..

4.77

H----- :z - - +,+L•..+ -- +-+• ++L+"-- . ..

.. .. ....

'-•',.4 < .--- r.... .. ... .. .... . .. . .. .. . . --- --...... ..... .. .

or ...... .•.. .....

... . .. . . . .. . .. . .. . .. .

. .. .. . . . - . . .

R UM ..._._. ...... .

_ . ... .. ... .. . ...

O W >Cb+ ... .. .... ..

U• L 0") ,- . . . .... . - . . . .. . . .. ......" ... ... .. . . ... .
- ., -.-..



I-44

w ' z -4-.* -4 .*-4- 4-..4.-* .

P-4i

4-. -

41

.t . .- . . .. 4

b-S .. . . . . . . . . .

2:4: .4..................................

.~ . ..

. .. . - - : . 4

. . . . . . . . . . ........

. ~ .

. .... .. _X. .. 4 .. 2;.2 . .L .. T z.i ..- ..
................... ... ...

.- . . - -. . - -. .. . . . . . I . . . . . .



I ::~: : .L.......
Iw .z 44. .. . .. .. . . -

. . .. . . . . . . .

. ... .... . . . . .

. .. ... . . .

z~ .. . ..71 . ...

. . . . . . . . . . . . . . .

.., .z .

". . . . . . . . . .

-~ . . . . . . . . . .~

~. .4 .- ... . . . .

40.

ritll..u
<21w

coti

lz
licir T .P- -2~j~ w: t

w> x w



wT

H1

C2

C,, 0

0t

N -n

Q6 O

'I~~ .. . .. .- .- .24.2.

-* ~ ~4.... ... . . . . . . . ..

tA -' LL

.. .- . . . .

.- ._.__.__.__._.._. ._.._.__.__._

-'~~~~~~~~~~ ..* . . .-.. .. *. . --. . . . . . . .. .. . . . .

w II

. . ...

un < -ui

ca' z. '.' . . . .. .. . .

. . . . . .

. . . . . . . . . . . . .



ca'

z • = - •---•..,-¶-..,- --

_., • .• •_-- . I

,,, ,. . ,,--,-+•. .

'.0 _ __.. . .. . . .

S .. .. . L-

a

S,., • ,2 , . . ............................ --..... ......................................

-• •. .... ..... -..-........ ...... ....-- ... ......... .".. ...... .......... i
9- < -. . . . . . . . . . . .._

\H

7. ~ ~ ~ ~ J* <.-_.................................................... ................ •

............. ..................... ... :. . . .. :[
l ",

ItI



w ... .

- ....iZ 2++ T- ______r

(4) ~ z _____

N ,. . . . . . . . . . . " ,-

t,

--+_... ...................................

LiA:

I I

. .. . .- .

,.- .- .'+ .--' ... .... .. . .

.. .... . . . . . . .

~~= "" r' , + + . . . .' . . .... . - '': ._+

H. .I" . ...... .. . ..

.. . . ... . ...... . ..... ..

L :< +-e, ., .. .. ... .. ... -.

-"" .. . .. ... .: ... ... .
~. . .- . ..+ ... . . ..



xf

~7
C1 z .

1 77

,~14

I~~~~~~~ .v.---- .---- -.- -. . .-...

... . . . .. ..-.-.-. . . . .. ..... ........

* ~ ~ L ze w.- . - - ..- . .-. . . .- - - - - - - - -



I I

L)I w

il --Z-r

I-..~~. . .__ _ __ _ _ _ ._._.__._._

. . . . .-.-...

.I .__ _. .._ .. . .

Z A< IA?-. . . . .

cI
Z-1 to wU



- ~...............

----- ----

H ~ .I. .. ~ -............ __

_ _ _ _ I,- N_ _ _ _ _

wI . ... ... .. .. . ._

.... ........... . . . . K -

z 4-... ......... - ..........-. ..- .. . . . . . ..

...-.........

.. . . . . . . . . . .. . . . . . . .....

L114
, _ C . . ...

0 .

H w z.....................

0ix



t.. Im # f' i .' ..-

4 . ...+ #
w H 41 ,, + 44. . . ... . . . . . . . ..

,-<" +4t * I 4-

4- - ,4 r ' f " ' ' ' ' " .4 +*. . .

4-.t 4 + *f * t d - ! +.... ,I .. ... 4444+ 4... 4t. . ..4"

'•|• ..- , .++4.+ .. ... ' "*•'- _,, / ,, . '. ,t . 4-• - .. .. . *. . .. .+

044~. 4

4... + 4.- t- ' + ,•4 4,-t+- - + 44-+- + - - , 4.

'I4, '4+ 4 4 , i i i i i ' .. .. *

-4-- - - 'o 4 4 . , 4 4. , , + ;,, 4. . . . . . .

If ) .. . . . ..

4 -.. ,, *. * .' , ;-.. ; 4 .4 .4 .4 4 , + , . + , + ' 4 4 4 4 4 .4 .4 . .4,4 .. . . .

4- 4 4 4

-, . , .,. .......... 
. .....-.. 4..4.4.7

% , u U ,4 , , .. .4- 4 -.,.4 4, . 4 4 .. ... . . .......

.1 . .4. . .

"-. . . . . . .. ....... .... '. .. ... L. .
S1'. " .•, +.-, -,+-", +++ . + I++',+ +. .. i . .. ., '-4... .' . . . . . . . . . ,+ + ,+v + +.... .....+ .... +,........ ..... +. ..4+. . . . .

.-.... .. . ........ .... ....

.,- • b+__,_.__,+__4......,4. 4 4÷:: . 4 . ... ,..., ........ .. 41 +2 _-• . ... .

-'- r•''""' I ... ... .t..... ... 4 ..... ,4... .. ..... 4 . . .. . . . .
' .. . .. . 4. .. '; .' 44 .. . . . .. . . .• . 1. . . .

L44

•,• -.• L4 u.... . . . . . .. . . . . . . ........+0 +...... .+ ......... ,. . . ..4 . . , . . . . .

V w -.. ...

ET...............................

.21 ,•. N ' , , + 0 } + * . • • • • , i . . . + " ' ' • . . . . . } . . .. . " "

4*" 
m . . . . . . . . . . . . . . . . . ' . . . • ' ' . . . .

*44 . . . . . . . . . • . . . . .4. . . . . . . . . . . . .



q z 1--.-44--t--, - 1 4V 2 " b-T V -. 44 -4*,t4 '

~-4 :jt 4 ý4 4  4 .4ý

0~ ~ 4 -i-4--- t------1

E-4 I .4
t 4-

+ +

C' t4--I4~ 4-4 p4  4

-4 -t -4I4 -,4f*-- r- + 4 . , * .'

t2 : j +fl 4-4-+__ +-4

-;.4, 4-

,4V) N

W z .. . .. ..i . .. ..

. ...-.- . . ..............
-.- ~ ~ ~ ~ ~ ~ X *4 b p. .-.------- - - -

-s ) w. . . . . . . . . ..



w z

z

ol 0

i-4 .~~j. -4 v t~

Is-4

< Lz.~~~~~ 0 L4-t- 4H 1 4~ 4~,¾--.--~..~

Xa4.

<r .t7L IQ). ~ ..1 41-4. .

I. -4 -

4L 
.4................................................................................



I +4_- • ¢ . • fl-At' - - - - r.4 • .•- .•

-, --r.... .. >L4 4- t~~-.• -< L44
t~fr-~~ 04

'w' I -1- + 1 4 - -.- 4 -. ------ -

4- - - -- -4

1- I.- .. .. ..
ll.•.•

4-4.

i I I I N , . . . 4I •

...-..
, . -----,-

wF
4-4-

7, •II 1 . . . . -- V .,-',- - • - - m -t. , , - 4-"- .4-- 4-.- . ...

"F I.••I- N 0 - •4 -Z --4 -- A rrt... - t-•-;.,• ., ~ ---- ,-• ...- •-- , . .. ..-- -- ... .. . . .

I . ... • ,÷• +-4. ..'-' "'' -' .. .. •. ... . " ' -

+ -4 ita 4 -Z-Az~- -Li.] 4724-4

-t-4

-• • ........... • .; ".4--.1-1-14 iI 1 4- I•------. ' . ...

.f 
.* . . . . . . . . . . 4..

C t2+ : + ' . .. ..... .. • _ . . . . ,. . + . . . . . . . .. .. .. . . . . .

Q o 4

-- - .. <' W. . . ....

0 ~ ~ ~ ~ ~ - wt 4.."L ) M. . . .W U. . .. . . . . . . .. i. . . . . . . . . .

-• . . . .... .+. . .. . .. . . .. . . .. . '-. . . .

H O *•....... 1 . .. . .. . ... . .. . .. . .. - . .

S" • ...W•. t . . .. .. ! . . . . . . . . . . : :
z<L. . . .. . . . ... . . . . .. . . . .1 . . ..

Z,. 
. . .

© •• ... . . .. ' ": -'" '. ... . . . .. . . .. . . . ...4"



z . .- . . . . . . . . . . . . . . . .

...............

wi .~ . . . . . I

I 0 W-.
z Li4

C4 . . . .

HL . . . . .. . . . .

. . . . . .

. . . . . . .

..... .. . . i.. :. .
. . . . . . . .I.

........... ! ....... ..........
I. . . . . . . . . . .

.. .* .LN ... ..

I . -- .. . . . . . . . . . .*. .........

. . . . . . . . . . .

~LOW
.. . . . . .

V) N



E-4 F-

. .... .. ....

In W4 7 -4I , 3

. .3 . .

. .' .Jj . ..3..3

o H .. .3 . . .

-. .33 3 . . . . .3

.3 -. .3 I .I, . .- .

x EQ . .3 . . . . . .3.

U Q . . . .3 . . . . . .

..... .... ....

1 ~ ~~~~~ .a. .~L .*~ . . .3- . . .33

-- - -- - -- -



V) ..

(n

Lh

.
.. 

.. ... .

.. .. .

~. . . . . . . . . . . .

L44 .

. . . . . . . . .. . . . ... .. . ... 
. . . . .

.............

. . . .. . . . . . . . . . .. .



a. z

(Y)

______

-~~~~~~ .-t-..-. *:. . . . . .. .. ....

L2-h



ZI - --2

p ,.

1 1 ! I l i , 1 22

Zk~~ F I '2

I I '2

444 F1 1 11 2

22 ~ - -Job- F

NII FF 2 I
< . 2

z , oI
-x a~

U 8z C A . . . . .

('*) z 2

o .* . F FL.

r-In.
m H4 z

rd w 1 ~ ~ §
LL, 11 1I2 ' 2

C42 IF(AI '

F) F i- 2 2i
2e F w W ~

F <21 w lz~> 2



-. . . I-_ __,_ -- -.---.-----.

____ -4 .. ...

z w

II II-4 --,-4--• - I
V) .- - -

0 C4

r-..1

-... .. .... . .. . .... ........ . . .. . ... . . . .. . . . . ..

Ln

- q

.-. .' - < ....... . ... .... ..
,,• • ...........- +~--. -. -........ . -.. -. ....... .... .. •............ ..... .. . . . . .

S. .. . . . ........- . -.. . ....... .......

. -. .. . .. . . ....- . ... . . .... ... . . . . ................

y .. ..t .... . . . .. .... . . . . . .. . . . . . . . . . . . ... . . . . . ..
lt•.~~~~~~~ , ,. . . ... . . .. . . . . . .. . .... .. . . . . .... . .. .. .. .. . . .. . . . .

\el .• . .. ., . ... . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . .t

-. < I. < - _ _'_ . . . . . . .. . . . . _ __-- -. _.. .- _ _., .. _.. . . . . . .

o~ . .. .... ... ... - .-. . . . .. .-. . .. . . .. ..... . . .

..................... ...... ............ ........................

w LL. U w

V. Ž < .. I .....

ca U)



DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH

875 NORTH RANDOLPH STREET
SUITE 1425

ARLINGTON VA 22203-1995
IN REPLY REFER TO:

5510/1

Ser 3210A/011/06
31 Jan 06

MEMORANDUM FOR DISTRIBUTION LIST

Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

Ref: (a) SECNAVINST 5510.36

Encl: (1) List of DECLASSIFIED LRAPP Documents

I. In accordance with reference (a), a declassification review has been conducted on a
number of classified LRAPP documents.

2. The LRAPP documents listed in enclosure (1) have been downgraded to
UNCLASSIFIED and have been approved for public release. These documents should
be remarked as follows:

Classification changed to UNCLASSIFIED by authority of the Chief of Naval
Operations (N772) letter N772A/6U875630, 20 January 2006.

DISTRIBUTION STATEMENT A: Approved for Public Release; Distribution is
unlimited.

3. Questions may be directed to the undersigned on (703) 696-4619, DSN 426-4619.

BRIAN LINK
By direction



Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

DISTRIBUTION LIST:
NAVOCEANO (Code N121LC - Jaime Ratliff)
NRL Washington (Code 5596.3 - Mary Templeman)
PEO LMW Det San Diego (PMS 181)
DTIC-OCQ (Larry Downing)
ARL, U of Texas
Blue Sea Corporation (Dr.Roy Gaul)
ONR 32B (CAPT Paul Stewart)
ONR 321 OA (Dr. Ellen Livingston)
APL, U of Washington
APL, Johns Hopkins University
ARL, Penn State University
MPL of Scripps Institution of Oceanography
WHOI
NAVSEA
NAVAIR
NUWC
SAIC
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