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PART I

COMPUTED TARGET AND BACKGROUND

BRIGHTNESS 'TEMPERATURES AND CONTRASTS



GLOSSARY OF TERMS

M1

MA'T'ERIAL: The letter (S) or (D) after material indicates specular
or diffuse, respectively.

FREQUENCY: All frequencies in GHz.

AREA: Target or background area, in square nautical miles.
All background areas fill antenna beamspot; area of
beamspot is given, as a function of antenna beam nadir
angle, along the center of third page of each set of data.

POLARIZATION: VER a vertical (E-vector parallel to plane of incidence.)

HOR s horizontal (E-vector perpendicular to plane of inci-
dence.)

TITLE : Title of report from which source (input) data taken.

A-G: Aerojet - General Corp., Space Division, El Monte, Calif.

NADIR ANG: Nadir .angle of antenna beam.

TA: Apparent temperature.

TB: Brightness temperature.

SURF TEMP: Surface temperature of material or background, as measured
or assigned.

FREQ: Frequency (GH2) of data.

RAYTHEON : Raytheon Space and Information Systems Div., Sudbury, Masr.

REIGLER: Data from Reference (5), by R. L. Riegler, Name is misspelled
in computer printouts.

THEORETICAL : Means emissivites of indicated materials were calculated
from dielectric permittivites.

CALCULATED : Same meaning as above.

BTL : Bell Telephone Laboratories.
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PART II

COMPUTED SKY BRIGHTNESS TEMPERATURES

AND

ATMOSPHERIC TRANSMISSION FACTORS
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Ĵ  G

d	 ^► N tt^ W 4 -4 t*- M o0^	 4 M Mr NP N C
F-Y N(`	 COtJ')N	 Nr- M

M	 1	 LY L^	 M M	 CC	 N	 0 r+ CC, 0 W-+ CC Lr' w-4 CC Lr: Cr n'
It l

	

	 L L: O`Q Q O Q Q OCC Q' Cb Nrr r%D%D 0 w 0 w 4 -t -I+rr,MNN
J a p CMNNNNNNNN(vNNNNNNNNNNNNNNNCYCY

G.	 UJ	 2:
LA © W

J	 L!')
W Zt WC	 m	 oC:cc CDC c=ccocOCccc Oc occ cc , OC cc
C	 M %CtfiON^^0 WOO 0NO0%DN\0t-*0f OOxM%0\0

>-	 Lf) JI	 • • • • • • • • • • • • • • • • • • • • • • • • • • •
J Ul s M -t tiD C% (V ti0 o Lr) W4 d, O co co 0% M m .D to %D co N r * V4 O N co

•- M LLJ — •♦ CC, Ln Noti Ln NO if) .q%0 NCOtov-+a00N 0R f N O W tc
7	 C	 GC, c T a m ac w wr-r`%D LDmm W,--t4 0MMMMMNNN

C.	 -+
^ tY
Li O
0 LL

LA W
^' J

LL
u j O H	 CD 0 0 Co o 0 0 a 0 0 0 0 0 Co 0 0 0 0 0 0 0 O c:D o 0 U (M
O IM	 C)U) C.; 0 000U) CD CD 	 O GOG C:GQ OC QC.O(DCa,
1	 C.	 CLI 17	 C C`v U j- G N 4e) j - G Lr L UN, U Lr C Lr' C) in G tr i G L!) C LP O C: C.1

^-	 W ^[	 • • o • • • • • • • • • • • • • • • • • • • • • • • •
+	 r	 J L	 v Z.^ +-4 + 4 rl -4 Al "J .e ,e) # ,j. f) n . ..a P- N A ,a s .7% --) .-4  V

4 H'	 J C]

0 xDE ^
28

-10



cc cc CC , Cc cc  CCCICCIC
oocc o00 Coco cccccc
t L ( (	 r , r( C ( f C( C ( r C

C7
• • • • 

c
o • • • jig  • • • • • •

, co c'=  C C^CGCCOCc:

G C C C CCG CCCOC C+000^O
G G C O O O O O G O O O O G O 0 0
CO@ O O G O O O O C O O O G O Cc 000 000000c00c c00
8
• • • • • • • • • • • • • • • •
C;oo i499o

•
0ooaoo00

cc GC c CC. Cc CC,  GC
L., C V C C C C C C C C C C C. C C c.
r41-100 000 0000000000
c ccC C; C; C; C; 4; C; C; C; C; C; C; C

I l l l t l l l l l l l l t

N Lt)Ll1m tomcC 1- 0^NmmNN%Cto
CD ^0 ^0 ^U ^O 1^ 0^ •-( LA o" It %0 .-1 N GC '0

U'` Lr Lr 11, Lt c. r c'	 M "o O, M Lf: 1^ 0' U-
9-4 r+ ^ •-+ v-4 •"4 •-i •-4 N N N N M _+ Jr.' %0 1^
NmC#JM NNNNNNNNNNNNN

z 0 M n O Nee 0N-N0mNm
aU t^ Ca •-+ to	 I- M z M : o

00rD0 000 0 0 m 0 0 0 m 000C C. L (- C.Cy O CCQ000 O0 C' O
c c' C C E C c c C. c c 0L:, C.• C- G

.-t .-t .-+ rt 9-4 v-4 .--4 N N N N N K? N? -r t 0

29
I

as



tAi

dc

W
CL

W

Iii..' Z
w 0 7319
J V' F- O

^a o[ 0
1` 6 1 H
IW+ a Q"

Q
]C

i
u 2_

o w a
c 0

m o o

~
ir

N O In 
CL •♦ C+ t^f F^

LLLp-
W

an o 11 11 I.-
a o
F- N 7 z
4. :... Z la. W A

I.. Z V1

o 7

o
* u u i wCL 

O W ^ ZJ,.^ M Z ..

Z
7)

H> 3

W O 11 1Y 0 a

M W U Q J
+ J 7 '..t u Wv N w J
W O 0 Q a Z 0

c o aGa ^
r-1

1--
r

F-
-♦

Q
a .-+ aJ od"
z =

Or,

►̂

P

N

o *

ON'

4

f+

O

N

^
.~+

r
O

^
N

Q

C

1` Q

.-, N N Rr IA C
.o

aV4
c^ as a

0 o C; o 0 c

N N
0 0 ^ 0 0 0

ti* d%

e .*co W4 N
• • . •
0 0 0 0 o O

0 o c. o CD C
0	 -ri	 .	 .	 .	 .

0 46 in 6 C30

30

}

i
I

t

I
I
I
1

I
I
I
1

I



t0 cG O` N 4 P

G cc f G, P N

M LA P •♦ •♦
W4 N

aiQ' P M f 1f^
N V-4 all

C U tC' a P

.-+ N

0 M P 014
In M CP .-I

C, o c c o C7

1

rl rl .-1 rl V4 rl
o O

1 1 1 1

frq U-) W4 N

aNG9-4 9-4 N

0 0 0 © 0 0

I►1
ea

Q

OCWa

W Z
W 0 Z 3J Cr H C
G ^ C
4 Cr W
1- 4. 1-a
F- " a Ir

z a ar
u zio w a

J a c^ z
--^ C) o
_: <r tr. a r-+ tr

(\i O in O
d V) H
D .., u

cl 1 V` LL.4. 7z J 4
a Ld x
Ln G; 11 11 H
C, CI
F r F- I--
+- c z
^- LL L_

lD I'- 1'-

xuJJ 0 4 O O
C v U H W

^: ^- o ^ nc a w
J o w D 

a a vWz
> F-

CO ^ F-
W d 11 M 0 Q
0 LL W D

r F- d
U) W u d -i
_t _1 7- 3 u W
.. H W J

1L D J J 0—

^ W I- i- ^C W

cc:

d ^ Q

H ^

O d C o O O
o a U; o © o

31



I-

4

l
t

I

I

I
I
I
I
I

as
N
ct

Q
I.
4.
H

cam. v^.
4 , 2

LL ^cv

•^ a CL

V
o W 4

~ O Ut0N
a ..{ o to F-
D • w M V

1 Lr LL

W= J G
CL w

0 0

z
z L u

O
- , z

W o O O or
c V u

^Q
o

X aw
 ' Oa ^ D 

G Q W
> _ F-

w C% 61 m C Q
:a.

r F- O
W V 4 J

JW
LL ::^ J J LID

W O O 4 4 (D
C t2: Lill ►- F- d W
7 f : Y c ^.
H W H H
H H C
a 1 -.4
J J

^ {f'1 N N 1n
• • • . • •

^ MW-4. W-4 N In

P-
WA

in
c ►-

^

c P

Qoc
a

Irl
v

r
C., 4t

fr.
C,^

c n: tt
ww W4 N

'.p	 U-)N	 0,	

cu

  O^

•	 •	 .
o	 c	 0	 0	 c	 o

.♦ 	 .-^	 .-^	 .^	 o CD.
0 0	 0 0 o Q

W W	 W W W	 w

N	 M	 IOA	 *	 M

M	 It 1	 1^	 rV4l	 N
O O	 O O O O

0 0 0 0 ^^ c

0 0 lA n	 O

In 4 W r Go

32

:,
-r



0

hias
a
a

L V
4`Z

N F- C

a ar
a a
u

c w a
C- 0 z

c ^
N O W O

°• u

Q 1 Y

LL
c

CL Li
it If

►- F
Z

:. 4 • L
Oft

rj f o
-r
7

z
O

z Ln
0 i

c
G L'

V
Li

!- d
_? } to s z a w

J "7 o w ? Z
oft

< w

Qu o 11 m a
cf w ui M

>-
cn L.1 u a -.1 w
•• W J

W 0 ") :'. V'
G az L.: 1- F- cz w

CL, -2 C U L.

J ^^ Z

O

Z

^ N P CG 0^ aG

.^^1 P1^^' ^ d n^

.+ ^0 ^ c to 1^

N N m 4 %C

%C c 0• a r" C

c ti crN- M a
f U C C-

V N"
N n I M 0

M N* N

.-^ a cC M 1► v
• • • • • •

c c 0 C7 c c

.+ o c o 0 0
O 4 0 o O O

'W w w w w W

CO V4 V4 W4 m in

o 9 O o o O

0 0 0 0 0 0
O o to o o O

M	 -O 1- CO

1
1
1

33

w



1
1
I
1
I
1
1
1
1
1
1
1
1
1
l
7

O a4 c ^p 1Nl)
V4 N

• • • • • •

4.'
CL
7
IL

U, Z cc cc tr. t- N
4. C

Vr

2 3s
1, C

M M
tf

V4
W

N
t

%V
r'

Q:

cr c-
a oc c^

In
O lrC^ O

i ^»
a

Q CY
Q

0 .-+
N
.a .-c .^

^D
N

Y ' V''
u ^

o w a

~
Lr

c vl o N N 0% 0 ^ 0
CL

tm
.^ ca th F- N N o N e

• H V P M P IA .♦ O

^^, 1
v li. •

c o o c o 0
= J

^
a
HVa'► d 1 ^ 11

~^
J N

tU F
Z

14-
Z Z th o 0 0 ^' ^̂ On > O O tr o 0 0 0oC ?

c v v a' W t,.^ t, v w u ►

^ N tt L .
N

^^ Z ^
'.::

Ems.. sa C^ O O O O
If Q

G U. W ^
>- 1- O

v M u 7 " J
o ra c.. c v

t Q 2 Z

_

Z (.D C^ C! In '7 J n.
t

uj OD

l'— a.i. V

Q

1 ^
d

34



1

H
Q
cr
4:
CL

4- 4^ V)

Z3LA , (p

[ Z Ca M 0

►^ a aIt cr

u ^c w a
>. r+ C cr

n.
`^a c

'^ F- In C ^-+ LY

•`li^+a a° vii i'-

S J ^a w ^
c^ a

Nj

C7 F- E- ^
J In z Z 0
W 4 O O m
C' C V u 4'
C • r- a

>- o rr a W

7 ...
Q 4 W

r H
(^D

t'
Q

0 IL W D

Ln W u J
J = u W

.• wi W J
IL :D J J 0 ^

W O O a z 0
L.: w LU N !- C W
.i G.. .x G t_a ;'i

h-' LL 1- !- Cr
H r Y-{

H H ^d H Q
J G

L3

OD

C C\: M r.. N C
►̂ 1r° .• M N •-r

f`^ N M! ^0 ? M
.^^t N N.^i V4 N

O+ If? O'' N ^ ^G
M .+ G !l C\! h
r. t a fir, a CL

^^f'.̀ f`^ Off̀ M ^L? 0'

rl O G 0.1

fM 1n O G In G

f O+ N
/^

O CP •-^

C O C C C G

O O rl ^-1 V4 9-10 0 0 o n o

.^-^cG O^ N

O O O O O O

C? C'a C^ O O O

0 o to o 0 0

35

1
1

Lo



uja

1-

ccW
IL

W
F

341 0 Z
tA t` G

a a
Y

V X
Ci W Q

J as 0 Z

~ N o OU!
CL .•+ O Vt I--

1 z U.w= J a
1^-W 0 11 11

0 0
F- N 2 Z
ci 1 u 6

0
0 NW * o O 0 GCG Q uOp F~- CL
O W n Z2_ J N

N eat QZ_'^ Wv

aW 0 11 a G
O LL ^ O>„
0 W u d J

u
rJi W J
LL, ^ J t9

Qp ^ la! 1- M- 43
G t L G v

1- LL i- 1-

Q M Q
J C1 Z
1 r+
0 E
w ^

OQ^ N O^ 1^ •♦

V4 N N ^0 O
N O► ^ m N O^

^^ IA ^0 P P
N N !!.1 N N N

•-^ P fT N It'+ o

+^-^ O00 N M %C
w 4 Cu

r+ a v

cz
N NN N N N

M ^ o N v4 o
CO v4 .1 0% f^ O
M O 0 V4 O O
.♦ . 0-4 O C3 © t^

G d © D c O

0 0 0 0 0 0

0^ N P O^ P •♦
.1 N N M tt'f •-^

O O O d O O

0 o 0 0 0 0
O O Ili O o 0

M s	 N CL

36

}

T

" r



I

I

1
1

Ln

v
uj
J

d
a

.
N

W
c 1,

Iz
1

i^

li.t
CL

a

d

z
C;
h

F-

tl)

La.; >
} p.

► 	 r
c r-c

a
L
W
c
•JH LL!

Y

^ Y
r

c 0V r U.
C+ aG

V

4
cl
•

t'

z
W W
W

H»	 In
W Ln v

CL

L;

U
v

t--	 0000c^000aoaoc^00000aooc^aocaoc^
{	 c•Ntr'rP oNvt r-Q0c>tn otoo kocu) c^ ;s' c

T
'	 z .W .D ';jV-t '4 --4 "4	 't !ti >n 4) .0 r- tom- A) ;t7 C\

37

to

G .^
Q.

G GCGCOCGC^CCCGC CCC CGOO^^CC CCC
GCOGOOOOCO C OG► OOOO OOOtDOGO 000<	 r c, c t r	 c c[	 r r	 . t c r., t t	 C f r	 c r	 c
• • • • • • • • • • 	 • • • • •	 • • • • • • • • • •
C COGC+ GCj000 4;1 GGC'iOGC

•
 CSC C C' GGCo C C;?G

1-

4'
F

0u.
c.a

D .s.

J +^
C.

occococcooccccccocc^c.^coccccc
ca c^oocooc^00000000000^ca00000
00000tt^0000ctn000cooc000c•oOOc
CCCCCC 4w4w4•♦•-+oOOOOOOOCOCOCOoo
00 OO O 00 O O O O O O G C? O G1 O O d 0 00 O O O C7

1 1 1 1	 1 1 1 1	 1 1 1 1 1 1 1 1 1 1

c C C C c l C c c C C C c it C•. Lr G tr C Lr.1 G C G C r- , c' c,:-,
c.c0c: ccc c c c c t LfO ' c°.r u 01 c. cc c 	 rcc
f` P^cOc000000000cDP^^0OMN .-4000oo000
C. GGcC ri.-4r1 VII r+W4 W4 C c C Go CC 1 1^o ; ; 1 ; i

xf0.4as 0--t ON 0NPNCOnM	 0M 0 4 0Z CC0
^0cys N 0 	 O'0d•-IlT0	 NONP0Nr-0
crz%C -tMr+CW	 kri•-4CC irlNCC; Lr' NQ' IiNO' %c Ncr %cM ^CrL
CCQ"OrCrCGC)r-PN- I" %D %C %0 LrIPLre ^* - itMM N'- A NR.^.-^

N N N N N N N Al N N N N N N Al Al N cU N N N N N N N N N

tiGGGkCOo© V-4 m.'400coop- COGr4G ! cG C OOsN'.00MP00C00NC om4p &.-fcc 00000 W Coo,• • • • • • • • • • • • • • • • • • • • • • • • • • •
M K"ifti0a0 •-1 0000 r4 P` oN CON o W4 Mo v4 w Ln toPM
4-40	 ^*NO40 o.4f` *of`f.40mm c m \0NO'
Ca0` . a o CCM0f-PP000 MM^* f* MMMMNNN•-+

•
Ln
•



coc^cC,000OOOOCOCo
O0000000000b00000
C C C C L C C. C C C C C CC CC L.

9OOOC?G900 o c;4; Z9 	 G?•

oc0000000c0000000O O O O O G O O O G O 0 0 0 0 0 0000000c0000000000000000cooe0000000
000000000000c00000
I l l l t	 1 1 1 1 1 1 1 1 1 1 1

C . C. 0cl0cC C Ccicccccco c
C C C C C C C C C C C C• C C G C Ccc ccc00000ccccco©
w	 • • • •	 •	 •	 • O•

OO
s

C
•

C
•
o0c Cc

•
 C^G

•
C
•
00

•
 O•G^

1 1 1 1 1	 1 1 1 1 1 1 1 1 1 1 1

^O ^0 ^D ^O ^ ^0 ^0 ^ ^0 ^0 ^C ^0 ity N N tt; 1e
7 ^0 ^ ^0 ^0 ^O ^O ^O ^O ^D ^O ^ to N !A M .-^

^O ^0 ^C SIG ^C ^0 ^C ^0 ^0 W a0 O N ^O ^O O ^

N N N N N N N N N N N N N N N N N

mONmc01^mP-NO %DP• to1^(r` 0
t-1^ •♦ to0%00N -It Pw W4 mNw -It w
to .4 .-1 M aD t^; to Ci 1;4,Z,C 4 u; N •-^ oti0fNo oPomfNN•4W4
.4 rl 0-4 .♦

0000000000a00000000000cccsooaaaoaooor^e^occ^ae c o ooe^e ► c^o c:
a • • • • • e • • • • • • • • • •

?:h zi-rD0% U N	 Ot')Oif) O
'	 .^ .-t .-t .-r .-^ .♦ ^1 N N N N N M M ^ ^ ft)

x^
	

38

e



m -4

NLL;r:

Ll

W Z
L.

I C. %C

7	 C. a c

I-- L
CL m

CA Li w <

tr z
Uj Cl N

0

cr N tv

I W 0
cc dl

N to

&
to I.- N c

PC U-
C;C; c c

z 7
:I_ L LL

z
0

z
1--

z z W C%l N
Ij 'M 0 0 0 w

cr--
W-4

w
7t

c
•

L) u " W
1^- CL w w w w w w

m or. < w 0 W4 0 0 0
0

0
-tLi w

CC!
0
CL

U)
H

'D z
Z •4

V4
W4

P-
U-) Cki 4

LO P.- all

CL
LA

w :D
u 1-- 0
--,% u 4 -j
"IT 7

Li
---t u w

14C 7 0
dQL W

z

LA 0

39



N
M

O

E+ ^
In
p

aM O m W m
^1 pWr O C^ O 0 M N

^
M M r O^

N

O
CIA ^+

^

3
3?

A
A

O N
A

pp
O eA

A O a^ O ^ .t ado

(^ tl1 Ifs ^+ 0^ ^ •

^

a
W y?

~

HO
U ^^ N •f ^ O

a^ o^ a+ a^ o^ m

N O O f 0 O O O
^t O
N O

M M

sM H^
^r

Tr Z
^:

r4 F-4 ro
U m A

''
O W H^ ^ ^ O ^ 00 ^ ® .,.

r3 r+ N N M Ln
ii O O O O O O

^ a a
^

d
0 0 0 0 0 0

a,
993w[+ of o o In pp• o o

• H v M CD
ca

^^ 1

40 -'

r,
r



cc r*-
O Q` IAA  Its

t^ P-
0. c ^, N s a ac

c (M r 1['^ ^',
W4 .^ .-^ N M ^L!

L►!
0.
ui
ui

4.; L u c a m M. %C
L+ 7 .1 c .-i c N r.I

tuF c 7 s N It c fn r
Lt F- c N to u; r1f, %C r;

e =	 c e r- C, c r v
a cD

cz -► r L^ L^ Ir

LLI

Ln W W d
_1 7 Q• crL
> J O
U'l CY " M %C CE) N N N
_! Y * N Ln O co r O G r 0^

It Ln u tr o
co CP

fro tou c c c c o c
G d.

4 it tl !-

C

LLJ L.
tD I- 1-

V)^p ;•,v O O O fl 'S' O O O O O O

L'
U U d w LillH ui w W w

►- r` s rz d w w T m 0 r` 0
W U j •-1 O W fl z N t'- N 7 O j

CL O. F- c — CU Lf'i w 0 -It
N

tf5 ^D (P (Y

CL ~Q
O O O O O D

• 11 Ca
Ci w : D

Ja
Uc^ W J O o C) t^ C o

r; J J tD — . . . . . •
o < ¢ z CD o o LA o 0 0

ct • :J 1- H < Ll K", d' 4 r` CL

LL

D
t,!) O
• J

V

41

Y



N ^W ^ O IAN ^

V14
CL
zW

V
IKtf 0 OC`W 2 {^A P

W C' z 3 !rf d ^0 It'f ^+ In
N CG 3- C .^ C C A

n cc
F U)

W 4in

aw
C z

W .' .̂^ o N
004 at 0 M O a% * ^

J Y ^ IM
0

O in I. ^0
• • H V r- N N %a P ^D

M
N u

V^
d̀ e0 • a as ^ %

z O Q O O O O
D '^

Nd 11 11

C zl-
• N

z
c

N z Z Z z  O O O O O O
0 W o O O 0W ® 0 0 o a o
^ 3

C
U V 1-d W W W W W W

1-. to cr 0: ` W M
W W O w m 2 M m 0 0n 0

WW d Q .^ .1 .^ N In r

3 F~-d O O O O 0 O
L/1 • l i cr C1 d

v a 0Fes.. ^a zW 3 u wJ Cl O O O O O
p J ..1 Q.. • • • . • •
ix W4 0 d d z 0 O O 13f O O O
d 0 W F- h- a w M ^O P cD

O FG- Hz pC

1- O G
N d

z

N

^ V

42

t

I
1
I
I
I
y

y

4t

M

f

ON



M ^0 Ln O ^ 0`
tt N ^0 O 0^ a0
^C} .-1 * cV CO M

c c o c c 0

Q Q C r1 ri wl
G^ O O 0 O U

^^ W W W 4.i W
.o t0 r0 ►^ '.0 ^'

cr

p o O p a o

1

1

^a
Q
a
ul

W
F

.e V1
L L Lr,

4t z
3

J t! M-C
< a (2
F 4 ^

Lr
CL a M
L ►- Ln

Ul w w Q

^ vJ C

.J Y
G Ln F^-

Ul

K' Ln L

a^ Q
cr-

c[ 11 II H
F H

rti J^
tD

t. L

N z 2 Zr— Ln
^o w o a 0 0 
m w C, v t,^

^ 4 tai!H ^ ^ s
W W CS d W Z
X C. CL H 2
u l a w

s_
a ^-

11 a n Q
a

•
D w

z V
E- NI V C J
t `• ;%' '? V L^^

U) W J

3 J2 Q
..

.-1 Z
d • LU F- H 4 W

F-- ̂ r D

z
0 0
• J

') 'J

O ^' s>D ^`

^ G O` M P M
r♦ M G •-1 LC►

n CE m Lr, .-+ C

rd 1CJ
N
c

M
cv

c or-
.f

•+ 1
cv

Ll' Q N
w4 0-4 .-4 rl cm N

0 0 o a c o
p O IA © O O

M	 r	 ^o	 [*-	 aG

43



1`-

tt ? 0' W, cC U'

c G c xr r, -1s r J N

.GiW N R e-C N

CL

F

cam, v .c r. a •,
!

Q oI e 39
J Sl 1- G G ^C C%l C , P f

c n c u ^t c
a •

arc
C;

•~-^ a a ^
0. Q r+ A N N !^

V,1 F+ 1J1

M 0W o z
> o N 64 cr O^ w W) 4t %C a;

cc
w V P ..^ ^' M in O

0 0 0z 4' o o
a 11 11 1.-

N z 7
r+ Z L. u. _

N z Z Z z U1 O •"^ .^ •"^ ''^ ''^
^p W O O O Ow O O O O o 0

3
O V U

F~-d W W W W W W

W
1-
W

O
f O W

a W
:) z

0

m

O

.*-t
p-
M

N

n
W Q Q N 11'fw 0 .a .a w-4

CL 30 a
•o .0 .0 0 0 •0

If

WU J o 0 0 0 o c7)
p M J J Ur .. • • • • . •

.^ O d 4 Z C7 O O to O O O
Q • W 1- F- Q W M .? tiG P aU

(] ^ r.. ^i Q CAS ^,

s
^ w

..	 F d G

6 s

LM ►
J

^: 44



wQ

4
W
a

w

r ^ ^

W C Z3
v ^- a

ul nm m

Ln w w a

V> J 0
N 0J ]G M
C V1IF-

• .^+ u

M LL
4O

v
yCt

Q

C. t~ tr

V WON W C V 64
W4 3 • f- a

ZzqWC N a H v
Tw E Q

>

^

CL
,,i(A Q

u
Jlam- V a

Q 3 U w
U^ U

a W4 W F-- F-
G v n c, cz U. t~ tr• ^-

° a^
z•

Vn 0

^ v

Q aD O m m 0%

^ N OOM+ ^ ^
Pk- ol

M ^0 IAA N

its 7 * M IA •^

nt N N NN N

M N !r̂ ^ G h
.^^1ON M Q' O

c^ ^o a. car
n n c a

N nc NA. N N

M Q1 ^0 O G
N Gto ^ ^ O

1^ O^ In .-1 O O

0 o c 0 o c^

O O O o o O
w w w w w w
N N •♦ V4 N M

N N N J' ^f5 .1
O ® O C O O

Q o 0 0 o O
0 o ui o 0 0

to 4 %C I- aD

kS

I

s.

I

1
I



T

r

W

C r► cc ccccC COCCCGGGGCGGGCGCCCcc
Ix m O •4 CO 04 in Lo ib 1► Ceuta it in CP in 0) W4 a coo C cc 0 0 0

c r r	 r.	 c p Ir l Ff C• r c c C c f C c c c C c C ..
►+^ N.-+.-+ .4.^.+.•^000C^ccac+0000c000aoo0
^:	 1 1 1 1 1 1 1 1 1 1

H2W
z voc.00erc000c000000000000c000
O	 OIn{niD^O O^OOOOOOOOpO00000000G0
t» o.a^P^o1AP^0^NO^^O^'NN•^40000000000v c000•4 .4.404	 .4000000000000000C
[Z^	 • . . • • s • • • . • . . • • . • • • • . • . • . . .o^ 000000000000000000000000000
u

W >-

► +	 MF+ C^GCOOOCOOOOOCACG01nO1A000ACC0s'	 V C CCC:CCCCC?C.C,CCC©C C.0	 RCVCCC C C4H 00 cc cc cc cc cc ccozCCMr- O1nN00000

WK	
.4 .^+ .4 .1 •+ .4 ••+ r+ .•^ .4 .^ .4 .+ .4 .^1 .4 .^1 O O o O 0 o c t 1

V!
W H

^ ^ ^• CC30000000000000000000000000
M- Q 1- Y Nor- nNot- " NNNNNIP.-N
F+• (^ Q• • • • • • • • • • • • • • • • • • • • • • •	 • • •
F-	 0: to .^oo0&NO' wMv1Aw1NN oG MOWN P- MOwot01O 0
Q	 W O+ oD Q> ea O !` 1► 1^ ^0 ^0 ^0 M 0 0 3 M M M N N ••r W4 .4 .+ V4 "IJ O ^ O N N N N N N N N N N N N N N N N N N N N N N N N N N N
W	 W
a W

S
a. a

	

u	 o000000000000000000000000co
^+ M^O m^000^NmOMIA #' Nm«4OIAtAON000ODN•-stn• In co	 • • • • • • • • • • • • • • • • • • • • • • • • • • •

1 inW x M # 00 IA I!! ^O •^ 1^ X01► O IA N o •-^ N! •O •^ 00 IA 1A 1► ? to " ""
y W es► " 0 0*0^ OM^+r- #OP st •-^ op tonO a^ ^0N00 0 NO

	

J a
d	

.co% o OPhP0^0 mom *#fMMMmNNN vIv4 .^.^.-^
Q: O
W W

(L

o a

~s o ^- 000000000000000000000000000
p 2^ c^C:00000000©0000000000000000

J ^: O; c0aW)o Oo to o toCit3 o W o O o O o t0 00OCo CC,
W C r'+ Y 	 • • • • • • • • • • • • • • • • • • • • • • • • . • •

Z +!	 :NNtlM ?;'X) ;0 D%arf^coaOO+ O► O.4N i f) #to o

E
M

ac u.

as

1
1
1
1
1
1
1
1

Ir
1
1



•+
Q' .1

'CY •

MW w
or a a
_, a vp c ^0 ^+ 1^; s!
Q N M M It; 1'` ^
V.1_
a

v ti %C Z
4.1 1 C Ir 4 , it d

uj
v. f- c

N y
..r

trl
a.

•{
a

1^
M

It;
to

r a c
WAK c ^c u

Ix a t^

a a kya a

u a

LW a

V^1 ~ (\j C` CG G ••^ r+ N M
O

1^

D W ^-+
*

^0
c

t/1 O M CO
COO

M
^

f`-
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