
W
A

0
1

.6

a7
6
2

$5
0

.8

2
3

2
7
3

3
2
9

T
B
B

(O
K
)

F
i
g
u
r
e

4
0

—S
u
b
c
a
r
r
i
e
r

f
r
e
q
u
e
n
c
y

a
n
d

d
i
g
i
t
a
l

n
u
m
b
e
r

v
s

.b
l
a
c
k
b
o
d
y

t
e
m
p
e
r
a
t
u
r
e

f
o
r

w
a
l
l

a
n
d

f
l
o
o
r

s
i
d
e
s

,C
h
a
n
n
e
l

4.

(T
c

=3
0
°
C

)

52



A
P
R
E
R
E

R
E

M
A
H
A
R

4
0
0

3
9
0

3
8
0

D
A
T
A

I
N C
O
M
P
U
T
E
R
S

P
R
O
G
R
A
M

I
C
H
E
A
T
R
E

3
7
0

D
H
I
R
E
P
A
R

3
6
0
5

2
0

7
0

4
5
0

___
O
8

0
6

0
0
/

F
i
g
u
r
e

4
1

-S
u
b
c
a
r
r
i
e
r

f
r
e
q
u
e
n
c
y

a
n
d

d
i
g
i
t
a
l

n
u
m
b
e
r

v
s

.e
f
f
e
c
t
i
v
e

r
a
d
i
a
n
t

e
m
i
t
t
a
n
c
e

f
o
r

w
a
l
l

a
n
d

f
l
o
o
r

s
i
d
e
s

,C
h
a
n
n
e
l

5.

(T=0
°
C

)



T
e
k

1
0
1

.6 7
6

.2 5
0

.8
C
O
M
P
U
T
E
R

P
R
O
G
R
A
M

B
u

x
o
s
s
o
l
a

2
5

.4

S
O
O

2
0

3
0

6
0

7
0

8
0

Fi
gu
re

4
2

—S
u
b
c
a
r
r
i
e
r

f
r
e
q
u
e
n
c
y

a
n
d

d
i
g
i
t
a
l

n
u
m
b
e
r

v
s

.ef
fe
ct
iv
e

r
a
d
i
a
n
t

e
m
i
t
t
a
n
c
e

f
o
r

w
a
l
l

a
n
d

fl
oo

r
si
de
s

,C
h
a
n
n
e
l

5.
(T
c

=7
°
C

)



1
4

0
1

.0

D
A
T
A

I
N C
O
M
P
U
T
E
R

P
R
O
G
R
A
M

5
0

.8 2
5

.4

w
i
n

0
0

g
o

W
A

F
i
g
u
r
e

4
3

—S
u
b
c
a
r
r
i
e
r

f
r
e
q
u
e
n
c
y

a
n
d

d
i
g
i
t
a
l

n
u
m
b
e
r

vs.e
f
f
e
c
t
i
v
e

r
a
d
i
a
n
t

e
m
i
t
t
a
n
c
e

fo
r

w
a
l
l

a
n
d

f
o
o
r

s
i
d
e
s

,C
h
a
n
n
e
l

5.

(T
c

=1
2
°
C

)

55



2
7

1
0
1

. 6

76.2 1
5
0
8

C
O
M
P
U
T
E
R

P
R
O
G
R
A
I
N

2
5

.4

0
8
6

3
0

4
0

w(w/m
²

)

F
i
g
u
r
e

4
4

–S
u
b
c
a
r
r
i
e
r

f
r
e
q
u
e
n
c
y

a
n
d

d
i
g
i
t
a
l

n
u
m
b
e
r

v
s

.e
f
f
e
c
t
i
v
e

r
a
d
i
a
n
t

e
m
i
t
t
a
n
c
e

f
o
r

w
a
l
l

a
n
d

f
l
o
o
r

s
i
d
e
s

,C
h
a
n
n
e
l

5.

(T
c

=1
8
°
C

)

56



1
0
0

da
y

D
A
T
A

I
N

. C
O
M
P
U
T
E
R

2
0

3
0

W
w

hn
ed
5
0

6
0

7
0

8
0

9
0

F
i
g
u
r
e

4
5

—S
u
b
c
a
r
r
i
e
r

f
r
e
q
u
e
n
c
y

a
n
d

d
i
g
i
t
a
l

n
u
m
b
e
r

v
s

.e
f
f
e
c
t
i
v
e

r
a
d
i
a
n
t

e
m
i
t
t
a
n
c
e

f
o
r

w
a
l
l

a
n
d

f
l
o
o
r

s
i
d
e
s

,C
h
a
n
n
e
l

5.

(T
C

=2
3

.5
°
C

)

3
6
0
4



D

0
6

5
0

.8

D
A
I
A
L
I
N
I

C
O
M
P
U
T
E
R

P
R
O
G
R
A
M
I

2
5

.4

7
0

(w
m
2

)

F
i
g
u
r
e

4
6

—S
u
b
c
a
r
r
i
e
r

f
r
e
q
u
e
n
c
y

a
n
d

d
i
g
i
t
a
l

n
u
m
b
e
r

v
s

.e
f
f
e
c
t
i
v
e

r
a
d
i
a
n
t

e
m
i
t
t
a
n
c
e

f
o
r

w
a
l
l

a
n
d

f
l
o
o
r

s
i
d
e
s

,C
h
a
n
n
e
l

5.

(T
c

=3
0
°
C

)

-
-

-
-

-
-



T
H
E
R
M
A
L

C
H
A
N
N
E
L
S

1, 2, A
N
D

4
V
I
S
I
B
L
E

C
H
A
N
N
E
L
S

3 A
N
D

5

664272 0 - 62 - 5

F
s
c
o

A
F
L
O
O
R

/

F
s
u
n

, f
l
o
o
r

W
A
L
L

F
s
u
n

,w
a
l
l

(W~0)
F
l
a
m
p

,f
l
o
o
r

F
l
a
m
p

,w
a
l
l

т
р

Т
ө
в

W .
W

R
E
F
E
R
E
N
C
E

T
A
R
G
E
T

A
T

T
E
M
P
E
R
A
T
U
R
E

T
I
(-1
9
6
°
C

)

"H
O
T

" T
A
R
G
E
T

A
T
T
E
M
P
E
R
A
T
U
R
E

T
z

D
I
F
F
U
S
E

S
O
U
R
C
E

:

F
L
O
O
R

W = c
o
s
a

s
o

u
n
e
s
t
a
d
a

W
A
L
L

F
S
C

,D.
Tc=x
º
c

S
U
N

A
T
N
O
R
M
A
L

I
N
C
I
D
E
N
C
E

O
N S
U
R
F
A
C
E

O
F

U
N
I
T

R
E
F
L
E
C
T
I
V
I
T
Y

w*- † [ W,{T-5
8
0
0
°
K

)¢
s
d
a

Т
в
о

(a)
(b)

F
i
g
u
r
e

4
7

—( a)C
a
l
i
b
r
a
t
i
o
n

o
f

t
h
e

t
h
e
r
m
a
l

C
h
a
n
n
e
l
s

1, 2,a
n
d

4.
(6)C
a
l
i
b
r
a
t
i
o
n

o
f
t
h
e

v
i
s
i
b
l
e

C
h
a
n
n
e
l
s

3 a
n
d

5 .



C
h
o
p
p
e
r

R
a
d
i
o
m
e
t
e
r

P
r
e
a
m
p
l
i
f
i
e
r

a
n
d

R
e
c
t
i
f
i
e
r

V
o
l
t
a
g
e

C
o
n
t
r
o
l
l
e
d

O
s
c
i
l
l
a
t
o
r

T
o
A
n
t
e
n
n
a

4
5
c
p
s

6-6.5w
1
0
0

-1
5
0
c
p
s

T
r
a
n
s
m
i
t
t
e
r

8-1
2

N
1
6
5

-2
1
5

c
p
s

P
l
a
y
b
a
c
k

A
m
p
l
i
f
i
e
r

.2-6
4

2
3
0

-2
8
0

c
p
s

)

8-3
0
4

-2
9
5

-3
4
5
c
p
s

R
e
c
o
r
d

A
m
p
l
i
f
i
e
r

.5
5

-.7
5

3
6
0

-4
1
0

c
p
s

R
e
c
o
r
d

&

P
l
a
y
b
a
c
k

H
e
a
d

E
r
a
s
e

O
s
c
i
l
l
a
t
o
r

E
r
a
s
e

H
e
a
d

C
h
o
p
p
e
r

M
o
t
o
r B
l
a
c
k

C
o
n
e H
o
u
s
i
n
g

T
e
m
p
t

W
h
i
t
e

C
o
n
e

P
h
a
s
e

S
h
i
f
t

O
s
c
i
l
l
a
t
o
r

|(4
2
5

-4
8
5

c
p
s

)

M
a
g
n
e
t

W
h
e
e
l

T
i
m
e

S
h
a
r
i
n
g

S
w
i
t
c
h

T
u
n
i
n
g

F
o
r
k

O
s
c
i
l
l
a
t
o
r

(5
5
0
c
p
s

)

A
m
p
l
i
t
u
d
e

M
o
d
u
l
a
t
o
r

S
u
n

P
u
l
s
e

S
h
u
t
t
e
r

p
u
l
s
e

E
n
d

-o
f

-t
a
p
e

-p
u
l
s
e

R
e
c
o
r
d

M
o
t
o
r

P
l
a
y
b
a
c
k

M
o
t
o
r

(D
C

)

S
p
e
e
d

C
o
n
t
r
o
l

R
a
d
i
o
m
e
t
e
r

T
e
m
p

. E
l
e
c
t
r
o
n
i
c
s

T
e
m
p

.

P
r
e
s
s
u
r
e

3R
e
f
e
r
e
n
c
e

R
e
s
i
s
t
o
r
s

A
C D
r
i
v
e

R
e
g
u
l
a
t
e
d

S
u
p
p
l
y

F
r
e
q
u
e
n
c
y

D
i
s
c
r
i
m
i
n
a
t
o
r

F
i
g
u
r
e

4
8

—B
l
o
c
k

d
i
a
g
r
a
m

o
f
t
h
e

r
a
d
i
a
t
i
o
n

e
x
p
e
r
i
m
e
n
t

int
h
e

s
a
t
e
l
l
i
t
e

.

60



T
a
p
e

R
e
c
o
r
d

6
0

i
p
s

000000000000

T
a
p
e

P
l
a
y
b
a
c
k

(33/4i
p
s

)

T
L
M

-1
8

D
e
m
o
d
u
l
a
t
e
d

1C
h
a
n
n
e
l
s

C
o
m
p
o
s
i
t
e

C
h
a
n

.7|C
h
a
n

.4

S
i
g
n
a
l

(C
l
o
c
k

E
v
e
n
t
s

R
e
c
e
i
v
e
r

F
r
e
q

.)|(8-3
0
0

)

G
r
a
p
h
i
c

R
e
c
o
r
d
e
r

C
l
o
c
k

F
r
e
q
u
e
n
c
y

I
R
E
v
e
n
t
s

8-3
0
4

G
r
a
p
h
i
c

R
e
c
o
r
d

Q
u
i
c
k

-L
o
o
k

D
e
m
o
d
u
l
a
t
o
r

C
h
a
n

.7

(E
n
v
e
l
o
p
e

)

D
i
g
i
t
a
l

T
i
m
e

M
e
a
s
u
r
i
n
g

D
e
v
i
c
e

D
e
t
e
r
m
i
n
a
t
i
o
n

o
f

R
e
m
o
t
e

T
V

S
h
u
t
t
e
r

P
u
l
s
e

T
i
m
e
s

(C)

P
a
p
e
r

T
a
p
e

P
u
n
c
h

(0)

000000000000000000000000

:

11:

A
t
t
i
t
u
d
e

D
a
t
a

T
r
a
n
s
m
i
t
t
e
d

v
i
a

T
e
l
e
t
y
p
e
w
r
i
t
e
r

t
o
T
i
r
o
s

C
o
n
t
r
o
l

C
e
n
t
e
r

,W
a
s
h

.,D.C.

( b )

F
i
g
u
r
e

4
9

—B
l
o
c
k

d
i
a
g
r
a
m

o
f
i
n
f
o
r
m
a
t
i
o
n

f
l
o
w

a
t

ad
a
t
a

a
c
q
u
i
s
i
t
i
o
n

s
t
a
t
i
o
n

i
n
c
l
u
d
i
n
g

a
u
x
i
l
i
a
r
y

u
s
e
s

o
f
t
h
e

r
a
d
i
a
t
i
o
n

d
a
t
a

.



T
a
p
e

R
e
c
e
i
v
e
d

b
y

M
a
i
l

f
r
o
m

a

G
r
o
u
n
d

S
t
a
t
i
o
n

W
O
W

&F
l
u
t
t
e
r

C
o
m
p
e
n
s
a
t
i
o
n

T
a
p
e

P
l
a
y
b
a
c
k

(6
0

ip
s

)

|C
o
m
p
o
s
i
t
e

S
i
g
n
a
l

D
e
m
o
d
u
l
a
t
o
r

0
5

A
n
a
l
o
g

t
o

D
i
g
i
t
a
l

C
o
n
v
e
r
t
e
r

C
l
o
c
k

F
r
e
q
u
e
n
c
y

T
o
p
e

S
p
e
e
d

C
o
n
t
r
o
l

U
n
i
t

1
6
. 5K
C
S

D
e
c
o
m
m
u
t
a
t
o
r

S
e
l
e
c
t
e
d

C
h
a
n
n
e
l
s

Z
e
r
o

&

S
e
n
s
i
t
i
v
i
t
y

C
o
n
t
r
o
l
s

R
e
c
o
r
d
i
n
g

O
s
c
i
l
l
o
g
r
a
p
h

R
a
d
i
a
t
i
o
n

D
a
t
a

T
a
p
e

(D
i
g
i
t
a
l

)

O
s
c
i
l
l
o
g
r
a
m

(A
n
a
l
o
g

)

S
p
e
c
i
a
l

A
n
a
l
y
s
e
s

R
o
u
t
i
n
e

|A
n
a
l
y
s
e
s

F
i
g
u
r
e

5
0

— B
l
o
c
k

d
i
a
g
r
a
m

o
f

i
n
f
o
r
m
a
t
i
o
n

f
l
o
w

a
t
t
h
e

d
a
t
a

r
e
d
u
c
t
i
o
n

c
e
n
t
e
r

i
n
p
r
o
d
u
c
i
n
g

a d
i
g
i
t
a
l

m
a
g
n
e
t
i
c

t
a
p
e

f
o
r

c
o
m
p
u
t
e
r

i
n
p
u
t

.

E
H
H
I
I
H
H
H
H
H
H



ONE FILE (ONE ORBIT)

BEGIN
WORDS

1 - 14

CONTENTS

DOCUMENTATION DATA FOR

EACH FILE (ORBIT)

BEGIN NIH RECORD

ID -5A
DATA PERTAINING TO EACH

RECORD ( + 60 SECS. LONG )

6D - 9A DATA PERTAINING TO " ANCHOR

DATA RESPONSE " OF IOD - 12A

IOD – 12 A " ANCHOR DATA RESPONSE "

(GEOGRAPHICALLY LOCATED )

e .g .,SWATH

ENDS HERE 13 D - 15 A DATA RESPONSE (NOT GEOGRAPH

ICALLY LOCATED )

Q
i
e
g

e. g .,RECORD 16 D - 18 A DATA RESPONSE (NOT GEOGRAPH

un 'Swath 10101010101010 TCALLY LOCATED ) .

| END HERE

END-OF -RECORD CODE

e. g.,FILE 190 - 21 A DATA RESPONSE (NOT GEOGRAPH

İLANDA RECORD loloto10101010 CALLY LOCATED )

I ANDASWATH )

END - OF -RECORD CODE

! END HERE ! 22 D - 24 A
DATA RESPONSE (NOT GEOGRAPH

ICALLY LOCATED )

@

END OF SWATH CODE AND MIN .

NADIR ANGLE

N + 1 LAT. - LONG. OF MIN . NADIR ANGLE

SAMPLEBACK TO

© FOR

NEXT

SWATH

BACK TO

® FOR

NEXT

RECORD

BACK TO A FOR

COMPLETELY NEW FILE

Figure 51 — Diagram for interpretation of FMR tape format.
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INITIALIZE PROGRAM

READ DOCUMENTATION RECORD FROM ORBITAL

TAPE AND RADIATION DIGITAL TAPE . READ

DOCUMENTATION CARD .

COMPUTE START TIME FOR THIS FILE OF
RADIATION DATA
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SAME TIME INTERVAL AS RADIATION DATA .
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READ ALTERNATE ATTITUDE DATA FROM
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READ A RECORD OF RADIATION DATA

(111)

START FORMATION OF OUTPUT DATA RECORD.

COMPUTE SOLAR EPHEMERIS, TC , TE , HEIGHT,

AND SUBSATELLITE POINT.

IV

| EXAMINE RADIATION DATA WORDS IN SEQUENCE I

FILLER
DISCARD

TV CODE

STORE TIME OF EVENT

AND DATA FROM LOW

RESOLUTION RADIOM

ETER

R
A
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I
A
T
I
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N

D
A
T
A

SS CODE

STORE TIME OF EVENT

EOR CODE READ NEXT RECORD OF

RADIATION DATA

EOT CODE

Figure 52 - (a, b , c , & d ) - Flow diagram for the IBM 7090 computer program used in reducing the radiation data.
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THIS SWATH

YES

WAS END OF TAPE ENCOUNTERED IN THIS SWATH

No

DETERMINE WHICH SENSOR IS VIEWING

EARTH

IS SENSOR VIEWING ENTIRELY BELOW

HORIZON

ΝΟ

YESDOES THIS SWATH CONTAIN

FEWER THAN 11 RESPONSES DISCARD
DISCARD

W
YES

NO

NO

COMPUTE THEORETICAL

NUMBER OF RESPONSES FOR

THIS SWATH . DO OBSERVED

AND THEORETICAL NUMBERS

AGREE WITHIN ACCEPTABLE

LIMITS .

LABEL EACH

RESPONSE IN

THIS SWATH

WITH NEGATIVE
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NADIR ANGLE AND AZIMUTH ANGLE OF
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YES

CONVERT DIGITAL DATA INTO APPROPRIATE

ENERGY UNITS. BIT 19 = 1 IF DATA ORIGINATES
FROM "WALL" SIDE OF SATELLITE . LABEL

WITH NEGATIVE SIGN IF NECESSARY .
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SS CODE
STORE TIME OF EVENT

R
A
D
I
A
T
I
O
N

D
A
T
A

EOR CODE READ NEXT RECORD

OF RADIATION DATA

EOT CODE
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DETERMINE HEIGHT, SUBSATELLITE POINT, AND

SPIN AXIS POINT FOR THIS TIME

COMPUTE LAT, AND LONG . OF " VIEWED " POINT,
NADIR ANGLE AND AZIMUTH ANGLE OF

RADIOMETER OPTICAL AXIS

NO

IS THIS POINT LOCATED ON EARTH

YES

CONVERT DIGITAL DATA INTO APPROPRIATE

ENERGY UNITS. BIT 19 = 1 IF DATA

ORIGINATES FROM "WALL" SIDE OF SATELLITE .

LABEL WITH NEGATIVE SIGN IF NECESSARY.

COMPUTE MINIMUM NADIR ANGLE,

AND CORRESPONDING LAT. AND

LONG , OF "VIEWED " POINT FOR

THIS SWATH

HAVE 60 SECS ACCUMULATED INO

SINCE LAST EVEN MINUTE

YES

COMPLETE DATA RECORD

AND WRITE THIS RECORD

ON FMR TAPES

COMPLETE DATA RECORD

AND WRITE THIS RECORD

ON FMR TAPES. WRITE

END OF FILE

REINITIALIZE PROGRAM FOR NEXT FILE

OF DATA, IF THIS IS LAST FILE DUPLICATE

THE END OF FILE .



/د

م
د

-)

*

ميامرا

#|

1:17) ،حا نمرم 7 .7
ETY

AF(Difference

نز ز

ا

/

ر

د

/

ر
د

د
ر

و

.

.. ا
ے

درم

ےنمت ما

و ار

ز
ن

ر
م

7 /

F
i
g
u
r
e

5
3

—D
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n

f
l
i
g
h
t

a
n
d

c
a
l
i
b
r
a
t
e
d

s
p
a
c
e

l
e
v
e
l

v
s

.o
r
b
i
t

n
u
m
b
e
r

,C
h
a
n
n
e
l

1.

68



(

C
H
A
N
N
E
L

#2(8-12
0

).
O
T
A

V !

soods to readmore and af

2

?B
I
T

W
U
M
B
E
A

C
C

1
0
0
0

c
h
e

Y.-2

Fi
gu

re
54–D
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n

fl
ig
ht

a
n
d

c
a
l
i
b
r
a
t
e
d

s
p
a
c
e

l
e
v
e
l

v
s

.or
bi
t

n
u
m
b
e
r

,C
h
a
n
n
e
l

2.



C
H
A
N
N
E
L

#*(8
3
a
u

p
a
s
t

not and 24pegin 21 446 17 tampa
trilu

2
0
0

4
0
0

1
0
0
0

1
0
0
0

1
4
0
0

1
6
0
0

6
0
0

8
0
0

O
R
B
I
T

N
U
M
B
E
R

F
i
g
u
r
e

5
5

—D
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n

f
l
i
g
h
t

a
n
d

c
a
l
i
b
r
a
t
e
d

s
p
a
c
e

l
e
v
e
l

v
s

.o
r
b
i
t

n
u
m
b
e
r

,C
h
a
n
n
e
l

4.

70



W.W3!

U . S. GOVERNMENT PRINTING OFFICE : 1962

&
10

0
2
0
0

3
0
0

4
0
0

50
0

60
0

70
0

80
0

90
0

T
o
e
k
o
t

N
U
M
B
E
R

p
o
o

M
o
o

2
0
0

3
0
0

4
0
0

5
0
0

6
0
0

7
0
0

- 664272

F
i
g
u
r
e

56—R
a
t
i
o

o
f
W
5

/W
toW3/W

v
s

.or
bi
t

n
u
m
b
e
r

.

71





--I
I
I
I
I
I
I
I
I
I
I
I
I
I
H



U

NOV

17 1965

005

DATE DUE

:
:

:
:

:
:

:
:

:
:

:
:

:
:

:
:

:
:

.




