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" SECTION I

Introduction
The S120a breflight radiometric ex§05ure test data generated
at Kennedy Space Center as ﬁért of preflight and system test

of KM~-002 Sequence 29 on flight camera 5/N 002 was analyzed.

The purpose of the analysis was to determine camera system

" transmission using available data which included:

® . Films exposed to a calibrated light source sub-
ject. .
S Filter transmission data, A
e ‘Calibrated light source data,
° ' Density vs. Log10 Exposure curves for the_films.

° Spectral sensitometric-data for the films,
This report outlines the procedure used, includes the data
and a transmission matrix .as a function of field position
for nine measured points on each statibn-film—filter—aperture?

shutter speed combination.



SECTION I1

Procedure

The Photographic Technology Division (PTD) received six rolls
of £ilm and a series of dpcuments,'as follows, from which

S190A camera system transmission was to be determined.

° Itek.system resolution report

° Specfral-radiometric calibration of S190Aa
light source '

° '~ Evaluation of KM~002 £ilm

e Sensor Performance Report, MSC #05526

The procedure was as follows:

A, ' Organize ‘Spectral Radiometric and Photometric

" ‘Data

The calibration data of the S190A light source
was reviewed and'correlated with the imagéry.

Data included measurements recorded in watts/

cm2/10nm uhits taken from the source at 9

positions as drawn:

@ Gg _(@' _ B - . | - _ _ : De;:;;or
@ ® O | |

Front

Light - Box o BT Light-~Boex
" Front
FIGURE 1

Light Measurement'Orientation.
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It was assumed that each camera frame recorded this array,

and nine density measurements in the image should correlate

with the nine light box positions.

The data from each station-film-filter-aperture-shutter

speed combination was correlated to determine the para-

meters used for each image exposure,

Reviewing the S190A light source data raised some questions.

o

The report suggests that to converf radiometer
meter readings to watts/cmz/IOnm one should
multiply by the spectral response of the radio-
meter in amps/watt. It is believed that division
rather than multiplicatioﬁ will give the correct

result.

There is some doubt regarding the model number
580-11A listed for the radjometer IR detector
head. It may be 580-23A.

The physical dimensions of the light box and
the test layout.aré described in insufficient
detail to accurately determine box position |
versus image position. ‘¢he assumption shown
above in Figure 1 was méde for data recorded

and calculated here.

The éonfiguration,of the EG&G radiometer used
to measure the calibrated light source was

not specified, The angular acceptance of tﬁe



instrument is required to calculate illumination
from source angular radiance in watts per ch-
steradian-nm, It was deduced from the equipment
list that the radlometer was used by placing the
filter holder agarﬂst the lrghtbox and neither
field 1lm1t1ng cone nor other attachments were
used. An acceptance angle of 51° was derived by

measuring the EG&G radiometer maintaiﬁed‘by PID,

Inspect and Read Imagery

 Each of the six ralls of S190A imagery was ex-

amined and its frames were correléted_with

surmary sheets showing the order of EXpOSUrE;

Some questions in correlation did arise because

extra exXposures were made on some of the rolls

~and notations were absent in the summary sheets.

Using densitometry as a guide these guestions
were resolved,

Y

' Visual density of each black-and-white image and

red-green-=blue densities of each color image were

,measured on the MacBeth T™D-217 den51tometer with

a 2 Hmt aperture.

The film was oriented on the densitometer
emulsion- up and readings were as shown in

Figure 2.



FIGURE 2

FIIM ORTENTATION FOR READING

"Calculate‘Camera'System'Tfansmiésion

The normal method, film dénsity values and D-log- E data,

was used to'determiné the camera system transmission, Tcs'
by the formula
-7

afs 107 pa
Tes T -
‘ tyN_F_d
CA A A
= camera aperture
. = exposure to producé film dénsity me&sured from

D-log E curxves
= subject brightness
= camera shutter open time

= filter transmission



Because the D-log E curves were derivedjusing

filters in the sensitometer (Table i )} which were
simulatidns, not reproductions, bf'énly some of the
S190A camera filters this method was not féasible for
all the data, therefore, an alﬁernate méthod-was_used

to determine T .
cs

TABLE 1

Camera vs. Sensitometer Filters

 Station Film . B190a - Sensitometer

;.. Filter . Filter
1 - 2424 € '5500°K + S9B
2 2424 . DD 5500°K + 89B
3 2443 - EB 5500°K + W12*
a 50-356 FF 5500°K*

5 $0-022 BB 5500°K + 25A%
5 s0-022  aJ 5500°K + 25A
6 S0-022 A 5500°K + 252
.

S0-022  GG+MM " 5500°K + 253

~ * Reasonable Simulation

Camera_systém_transmission waé.célculated by determining
the expdsure to be expected on the film using Van Kreveld'sz’4

Law and available exposure data as follows:

The camera exposure equation is

E = It
where -
E = exposure

I = irradiance at the image piane

t

1t

_time of exposure



. : 4
Irradiance at the image plane for a perfect lens is

ﬂ NO
I = 3
' 4f
L]
where
NO = apparent object radiance
f = camera aperture

Exposure is the reciprocal of film sensitivity,

1
E =
s
Since E = I+t, this becomes
T
I 1 t ‘No

Apparent object radiance, N s is the actual object radiance,
1 ’ : .
N, reduced by the camera filter transmission, ¥, and lens

transmission, T, at any wavelength, A, to give
No = MIFa
By substitution,

Lt .NAT)\

2

Fy.

1
ST

therefore, the lens transmission for any wavelength,TA, is

' 4g?
T T T SNT
: ATATA
The camera system transmission, Tcs’ for a series of wavelengthsi

requires the integfation of TA' for each wavelength interwval, dl.'



afr?

T
cs t1r ISANRF}\dA

This formula applies in general., This specific case required

the following factors:
o 2 . 2
To convert ergs/cm to watt sec/cm”™ = 10
° To correct radiometric acceptance angle of 51°;T sin ¢ = 1.88

° To correct for imﬁge density Log E vs. spectral sensitometric

density Log E =

E
s

To correct for gamma differenceg for each Skdensiﬁy = K

Exposure Correctlon Factor

Spectral sensitometric data, Appendix B, is determined at a
limited series of discrete.densities3theréfore a correction

for actual image density was necessary. This was done by de-
_Fermlnlng tﬁé'exposure factor requlred to’ produce the difference

between spectral sensitometric and camera densities as measured

on the film- fllter D-log E data, Appendix A,

~Gamma Correction Factor

A comparison of the spectral sensitometric data and the film—fiiter

D-log E curves shows a discrepancylin'gammé;

The differences in log E required to produce the densities
used for determining spectral sensitivity are not proportional

to the differences in log E required. to. produce the same densities .

_on the D-log E curve. Tﬁéyushéﬁlr e4proportlonal by E u'é~'.

For example, Wlth 2424 fllmwfllter D -iog E data, a log E factor of
0.11 is requlred to ‘increase density from 1.,0.to 1.2, but a log
spectral 5ensitivity.(sk) increase of 0.135 is necessary to produce

the same change in density.



curves were derived for each film type using-log:sk differences
on the log E axis., In all cases, log S'}L differences were greater
than Log E differences required to produce equal densities re-
sulting in lower gamﬁa. With 50-022 film, the 25A filter data
derived using sensitométer exposure could be used to calculate
the gamma correction curve because it correlated with the 5190
camera filter BB, For other films the relat:onshlp of the
sen51tometxlc and spectral sen51tometr1c curves could only be
estlmated. These curves, included in, Appendlx B, were used to

determine a correction Log E factor . for each 8, reference density

A
shown in Table . These factors, K, were applied to the formula
resulting in: '

_E X 7.82 f?,,,

E 10 +m J‘SANAFAdA

ThlS formula was applled to all data except SO~O22 fllm w1th a
BB filter,



TABLE

GAMMA CORRECTION FACTORS

2424 Film = . ' 80-022 Film
Density Factor “'Density ~ ~°°  Factor.
0.4 0.955 0.4 1.387
0.6 0.850 0.6 1.318
.0.8 0.813 0.8 1.070
1.0 0.759 1.0 1.070
1.2 0,724 1.2 0.983
1.4 0.617 1.4 0.955
1.6 0.617 1.6 0.933
1.8 0.562 1.8 0.895
2.0 0.537 2.0 0.851

50-356 Film | 2443 Film
Density Factor Density. . Factor
. - RedLayOr . . L e e e e e RedLayer.
1.0 1.047 . 1.0 - 1.047
1.5 1.122 ' 1.5 . 1.096
‘ ' 2.0 " 1.259
 _Green layer | T Green Layer =~ '
1.0 1.096 _ - 1.0 1.096
1.5 1.202 . 1.5 1.230
2,0 1.622
Blue Layer ' co T 'Blue ']i.aye-r ‘
1.0 1.148 1.0 1,072
1.5 1.585 S 1.5 1,202
. : ‘ 2.0 1.380

10



Tcs for the remaining eight density points in each transmission-

matrix was calculated using relative log E data,

T4

Transmission Using Sensitometric Exposure Data

Because the BB and 25& filters are essentially the same, it was valid to
calculate transmission in one case, S0-022 with a BB filter, using the
D-log E curve for a 25A filter and $0-022 film to deteimine exposure

. then solving

as 51077/ gy

cs :
t.INAFA dh

where
E = exposihg'Enargy from Dénsity versus Log E curve_af‘measured
density, D 7
= camera aperture
= camera shutter speed

effective light source

- P
[}

= filter transmission

The results of these calculations were used to determine the location
of the gamma correctlon curve relative to the D-log E for S0-022, The -
- gamma corréction factors derlved from this curve were then applLed to

$0~022 film with the JJ, MM + GG, and AA filters.

The results of calculations using this formula are shown in the S0~022

Film-BB filter data.

11



"SECTION III

Results

7

Tabulated in this section are the results as measured and calculated
. ‘ ] 3 B
for nine in-frame locations for each film-filter-aperture-shutter

. speed,

A. Transmission Matrix with Exposure Data

The camera system transmission calculated for each station-

film-filter-shutter speed are included on the féllowing pages.

‘station ~ Film - Filter - : Page

1 2424 e 13
2 2424 DD 22
3 2443 EE 31
4 50-356 o 58
5  g0e022 . 33 . .85
5 50-022 'EB 194
6 S0-022 GG+ MM 103
6 §0-022 B - 109

12



sTATION 1

APERTURE 9.5

13

" FILTER CC - sqUTTER ©.010
FrrM 2424 s
W, F. S. 4. = 0.2586 x 1072 -
ATa T T T
E ' .
measure 2.33 1.23 o
’ = * - @ center position
sensitometyy 2.24
. 2 : .
4 £ 1.88 S d E ,
T = : A Loom 834,92 center position
cs 7 E 812 :
t n}o fw Fy8,d, s
D = 2,03 D = 2.06° D = 2.04
T = 0,515 = 0,534 T = 0,521
cs o Tcs ‘ cs
= 2.06 - 2.08 - 2,07
= 0.534 T = 0.548 = 0.542
cs, ] cs . cs .
= 2.05 D = 2.06 T pe = 2,05
= 0.528 = 0.534 = 0.528
cs cs '

cs



STATION 1 .- APERTURE 9.5

FILTER CC SHUTTER 0.005
FIIM 2424 ’
W. F. S 4. = 0.3920 x 1072
- S W U
Emeast‘zre o 2.04 l -
= — = 0.87 @ center position
sensitometry : 2,10 '
4 £2 1.88 [ 4 EV _ '
" B : A, _m-- 591.,11@ center position
“cs 7 E - T 515,44 '
t ﬁ;o f WAFASAdA s
D = 1.64 D = 167 D =1.65
= 0.483 - T = 0.501 - : = 0.489
cs : cs : cs :
= 1.69 . D = 1.73 b =1.72
= 0.514 . T = 0.54 ' = 0.533
cs ) Tes ‘_ Ccs .
*
D = 1,68 D = 1,73 . D =1.69
= 0.507 T = 0.54 = 0,514
- Tes cs ‘ cs
) \
i4 i



STATTON 1 ' APERTURE 9.5
FILTER CC | SHUTTER 0.0025

FIIM 2424

1

' -~  0,1017 x 10"
J W, F, S, 4 . x 10
L
Breasure o 1.78 : K
= = 1.023 @ center position
sensitometry 1.77 .
42188 fa  E g ‘ ,
T _ ” A Lo W~ 694,58 center position
cs 7, E T
: t wl0- f W F, 85,4, s ‘~798735
D = 1.17 D = 1,17 =1.11
T - =.0,584 T = 0.584 & = 0,804
- cs .. ecs _ cs
D = 1.23 . D = 1,23 ~1,17
= 0,629 . T = 0,629 1 =q.,584
LN o cs o cs N
‘D = 1,18 p =138 b =14
= 0,592 T = 0©.599 T =0,563
Tes ) S cs : . , es T
‘ oo
15 o O



sTaTION 1

APERTURE 13.0

FILTER  CC . SHUTTER = 0.010
© FIIM 2424
e . 13
' : 0.3920 x 1072
MRS G T _
.
Emeasure "2 69 V . L )
E = = = «977 . @ center position
- sensitometry 2.10 ‘ '
2 I, : |
4 £ 1,88 [ a4 E . : -
- _ : A LM _1241.,95@ center position
cs 7 E 1230.88
_ t w10 /S W Fy S, dy s _
= 1,74 D = 1.73 D =1,68
T = 0.533 T = 0,527 T = 0.495
(453 . . cs ¢s .
o= 1,79 D = 1,79 . =1,75
= 0.566 T = 0.566 T =0,54
C_S . : cs ) ’ cs ‘
D = 1.76 D .= 1,78 D =1.72
‘ = A m = =
cs = 0.546 cg = 0.56 Tog = 0.52
16



STATION 1 ’ - APERTURE 13.0
~ FILTER. cC SHUTTER 0,005

FIIM 2424

"= 0.1017 x 10
f Wl Fl SA dl | 1017 = .

Breasure ' 1.8 o 096 ,
= ' = * @ center iti
. position
sensitometry . 1?77 . ‘
. 4f°1.88 fa E . \ .
T = . A .__Wm - _1393.5@ center position
cs ' E_ 1558.7
-t mio f W, Fy8,d, s o
‘D = 1.16 p = 1.20 . p - lae
n = . 7 = ' - . V | - 7
T 0,557 ST = 0.585 - T - 0.55
e _ : . es
= 1.23 . p = '1.26 p . l.24
= 0.607 r = 0.63 ‘ _ 0.614
cs C _ cs ‘ T =
= 1.20. p = L2400 1.20
= 0.585 . 0,624 | a.585
cs o ' Tes = i g Tee =
) 17



sTaTION 1 - APERTURE 13.0
FILTER cC : ~ SHUTTER 0.0025
" OPTIM 2424

| . 4
= 0.2009 10
J " FA S 4 *

-

[ ]

%measurel 1.51 '
= Tgr— = 0.912 @ center position
sensitometry T : '
2 ‘ :
: 4 £71.88 [ & - E - s
P _ A . ™ - 1159 0p6@ center position
oS 7 E 1577,06 '
: t 7110 f W,F,s.d, s o
- 0.63 - b = 0.68 . p . 0.68
- 0.51 ¢ = 0.541 . o = 0.541
cs - cs ' - cs : '
D = 0.69 . b = 0.76 . T p = 0.76
- 0.549 "p . 0.598 p = 0.598
cs _ : es . Tes
D = 0.67 p = Q.72 . o, 0,69
. .\l
= 0.535 r - 0.569 _ Q.549
es . : cs . Tcs



STATION. 1 APERTURE 16.0

FILTER cC L ' SHUTTER 0,010
FIIM 2424 '

B | .
measur 2.00 : -
= = = 1,07 - @ center position
sensitometry 1.97 '
4af1.88 fa E :
m = _ : A . _m..  2059.87@ center position
cs £ 7110’ f W.F.S.d E 1TI6.E
ATATAA s -
= 1,51 D = 1.5 - - b =1.44
=  0.624 . T = 0,663 = : . = 0.573
cs . . cs . Tas '
= 1.59 D "= 1.65 . " iD= 1.50
T = 0.688 T = 0.74 = 0.616
cs . cs . es,
= 1,52 D = 1.58 = 1.45
e © 0.631 T, = 0-679 . T__ = 0.579



STATION__ 3 APERTURE 16,0 ' _

FILTER 'QQ- - SHUTTER 0,005
FIIM 2424 '

J W, Fy 5,4, = 0,1412 x 1070

"measure 1.66
= - = = 0.955‘ @ center position
sensitometry . 1.68 '
- 2 . E - v'
Tos "2 L __ 1,88 . -ﬁin-- = _____;gigg @ center position
- -, tle ‘f Fﬁ F, 8, .d;\ s “20. 4 '
D = 0.8 D = o0.88 = 0.85
T = - T o= =
cs 0,597 , cs 0,594 €8 0,59
D. = Q.97 B = 0,08 ‘ D =0.903
T = . S T = R .
€5 0.626 . ©s  0.629 : . %% owel2 ..
D = 0.92 D= p,o4 D =9,9
T = ‘T = l T .

cs  0.608 ‘ € 0.616 ©  ©S p_601



16,0

STATION 1 APERTURE
FILTER cc ~ SHUTTER  0.0025
FILM 2424
- 0.2924 # 1072
By By 8 9 = B
Emeasure 1.24 : ’
. = _ = 0.69 @ center position
sensitometxy 1.40
2
.4 £ 1,88 [ 4, E . - : s
- _ A L_m - _1331.8 @ center position
cs 7 E . 2295.34
_ tlvlo J WAFASde s :
= - 0.42 = 0.46 = 0.56
= 0.521 T = 0,547 T = 0,619
cs oS cs ‘
= 0.57 D = 0.47 = 0.66
T = . 0.626 T = 0.554 = 0.699
cs . cs cs - 7
= 0.45 = 0.52° D =0.49
= 0,541 T = 0,589 = 0.567
o ; cs

cs

Cs

S21



STATION 2

APERTURE 8.0
FILTER = DD SHUTTER 0.010
FILM 2424
: 011914 x 10“2
1w Fy 8 4 = 0. ,

E 2.64 | -
measure = -t = 2.5 @ center position
sengitometry 2,24
: s 1.88 fa g : : .

"1‘. _ " A . m _1208,9 @ center position
cs 7 E 600,99

t TrlU J W}\F}.Skdl s e

D = 2,23 D = 2,24 = 2,23

= 11.053 T = 1,069 = 1,053
cs “es cs

1 = '2.25 D = 2.25 D =2.24
s -1.08 Tcs 1.08 Tes 1,059_

= 2,23 D = 2.24° = 2,22

= " 1.053 Tog = 1.069 os = 1.04

cs cs

22



STATION - 2 APERTURE__ g,0 :
FILTER DD o SHUTTER 0005
FrIM. 2424

J W, Fy 5 0.1914 x 10
’ %
L
neaspre - = 2,24 = 1.0 " @ center position
_Esensitometry 2,24
4a¢1.88 fa E s
T ‘ Iy m .- _ 481,78 @ center position
cs 7 TE . 300,49
t 10 S WAFASAdA s 3
_ , _ . _ e -
Tes © 0.827 -~ Tes T o.849 . cs 0,849
= ‘. | = ' o B ) =
. 2.00 P 2.01 - o 2.00
o= ' o - ‘ T =
Tes = . 0.849 ©Tes  0.859 . . Tes o.s849
p = l.es D =1.99 - _ q.98
= 0.827 T,s 0.838 ‘g 0.827

cs

23 -



STATION 2

APERTURE__ ¢ g -
FILTER DD . . SHUTTER 0.0025
FILM 2424 ' ‘

{ W, Fy S, dy = 0.4675 x 10

E . .
: 1.96
neasure = = 0.977 - - @ center position
sensitometry C1.,97 : _
2 ) ) ‘
4 £°1.88 [ dk E ' . s
T o= , S m - _A70 32 @ center position
cs 7 - E 366.99 '
t 710" S W, F 8,4, s
= 1.51 Db =154 . D = 153
T ™ 0.716 e : T.s = 0.716
D= 1,56 =1.58 . 7D = 1,58
c5'=__ q.,'?59_ ‘ cs 0.79 Teg ~ ) 0,753
D =  1.50 =156 . - P = 153
-TCS = 0.716 . l-TCS = 0.759 3 . . | T = 0‘734

(>3]

24



STATION 2 , E " APERTURE 11.0

" PILTER DD - © . gHUTTER  0.010
FIIM 2424 ' '

1 Wy Fy Sy 4y = 0.1914 x 10

T4

E } R
measvre = = 232 = 1.20° @ center position
sensitometry. 2,24 ' '
4¢21.88 [a E C -
0 = — A . Em - 10919 @ cent;er position
t 11'10 f WKF)\.S)\d)\ ‘S 7 600.99
p .=  2.03 p = 2.05 , p = 2.04
= 0.929 r = 0,956 P = 0.94
cSs N cs _ 3 cs
D = 2.06 p = 2.07 _ p = 2.05
r = 0,967 T = 0.977 ' p =  0.956
Tes o . Tes : . . s
= 2.03 p = 2.05 . D = 2.02
= - 0.929 T = 0.956 P = 0.918

- T
s . es . cs

25



STATION 2 APERTURE 131,

FILTER PD o SHUTTER 0,005
FIIM 2424 c
{ W, Fy 8y 4, = 0.4675 x 10"?
.
B casure o ‘98- I ' :
' = X = 1.02 .~ @ center position
sensitometry 1,97 '
4£21.88 [4d . Cang
T - * A LW ©928.11 @ center position
CS 7 B N - ‘ ' -
: : 733 :
_ . 1l . o = ) . . b -
€0 | | .62 1,58
os = 07747 | ?CS = 0.765 _ T.g = 0.734
= 1,65 b = 163 D = 1,61
cs 0'—‘_’95 _Tés = 0777 E C T T 0,759
o . . ’
D = 1.62 D = 1.61 ; D = 1.59
cs = | 9.765 _ T = q.759 T, = 0.74

—

26



STATION 2
FILTER DD
FILM 2424

e ALt e

LPERTURE

SHUTTER 0.0025

0.1200 x 10~

E ‘
measure 1.73 115
sensitometry 1.67
2
4 £ 1.88 [ d E
T = A .
cs 7 E
£ 110" SFWESd -f
= 1.02 = 1.06
= 0.767 - 0,805
[=3-] . . cs
= - 1.06 - 1@
= ~ 0.805 = 0.842
CcS L cs )
= 0774 = 0,812
cs ‘ cs ‘

27

11.0

@ center position

;.JQQQ z@ center poéition
942 ' '

= 1.07
= 0.812
cs
T = 0.873
CcsS :
= 1-17
= 0,918
CS .



STATION =~ 2 1 . APERTURE 16,0

FILTER DD "SHUTTER  0.010
FIIM 2424 .

A

f W F. & d = 0.4675 x 1072

.

Eméasure- 1,99 ' :
= ‘ = 1,047 @ center position
sensitometry - - 1.97 ‘
2 ) : ‘
4 £°1.88 [ 4, E - - . e
r_ = - . Em- xigég gf center position
: t w10 S WXFXSR@A s . '
"D = 1,58 D = 1,59 D = 1,57
Tis 0.796 | Teg T 0.802 . Tes 0.784
- 1.63 D = 1.83 - b = 1,60
Tes = 0-845 Teg = 0.845 - - Teg = 0.814
= ‘1.59_ D = 1,60 ' <" D = 1,5
T, = 0.802 B 01814 - ‘T _ = Q,778

cs

28



STATION 2 , APERTURE__ 16.0

FILTER = DD , SHUTTER__ 0,005
FIIM 2424

| ' -1
j' W, F, S, & = 0.1200 x 10

Ereasure .' ' '1;70 ' ' _ :
= = 1,071 @ center position’
sensitometry 1.67 :
.2 | _
4 £7 1,88 [ a E . C o
T - A . o m-- 2062,3 @ center position
cs 7 E 1884 '
t 710 J’ W, F, 5,d, s
D = ‘1.(53_ ‘D = 1,05 | b = 1,02 :
os = 0.789 - T, = 0.805 ‘ - T = 0.782
D = 1,07 D =107 . D = 1,06
fog = ©.827 . T, = 0.827 o T T 0.82
-
= 1,05 D = 1,05 .. Db = 1,01
s = 0,805 | T_cs = (I..BOS .' : ’l‘cs = 0,767 .
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STATION 2 7 APERTURE _ 16.0

' FILTER DD SHUTTER 0.0025
FTIM 2424 L
' 0 2469 x 107t
RS A T
Em asure Q.9° ‘
=2 . = —*—-—;—*—3-9—-—*- = 0.977 - @ center position
sensitometry 1, 4'0 '
s£21.88 fa, v B e
T - A omo (38631.29@ center position
s 7 E 1938 . . :
t 10 f Wleshék s
'p = 0.56 p = 0.56 N p = 0,53
= 0,795 = 0,795 - . T = 0.766
cs . . 'CS : . ) s -
= 0.61 . p = 0.59 o D = 0.5
T = 0.845 P = 0.825 . T =  0.795
cs ) cs _ cs ,
= 0.58°  p = 0.56° -~ p = 0,53
- 0,814 p = 0.795 T =  0.766

<s cs cs

30



STATION 3 APERTURE 5.6
FILTER  EE R . SHUTTER__ 0.010

FILM 2443, Red Layer

_ el
j WI\ Fl_ S)\ dl = 0,1044 x 10
B sure 3,00 B |
= ca - i =  15.49 @ center position
sensitometry . 1,81 :
4 £2 1.88 J‘ a E ' .
T _ * A . o _3652.5 @ center position
cs 7 ' E o
t 1T10. f W Fys,d s - 3278
= 0.08- =0.,08 D = go8
= 1. - . = 16 ‘ = | 16
s 16 o Teg = 1.6 | Lo 1,16
= 0.08 D, = 0,08 D = g,08
= 1.16 ' ‘ = - T = 1,16
Tcs R ' Tcs 1,16 cs -t.de
= 0,08 =0,08 ‘D= o.08
T, = 1.16 , T, =1.16 Teg = 1.16
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STATION 3 APERTURE 5.6
FILTER  EE : SHUTTER  ©.005
FIIM 2443, Red layer -

| -1
-~ 0,1044 x 10
J o S 9
Beasure . 2.84 - ‘
- = 10,715 @ center positiocn
sensitometry : 1.81
af%18 fa,  E - ‘
. _ * A o _m _2596.9 @ center position
cs 7 . E " 1639 o
t ﬁlo I,WAFAsAdl s :
= 0.11 = 0.11 b = o1
Tes = 1.612 Tog = 1.612 ‘ ?cs = l.612
= 0.10 = 0.11 D= 0.0
Tes = 1.623 es T 1.612 0 T = 1.623
R _. ‘_' . . )
= 0.,1Q ="0,1L .. B = p.1p
Tes = 1.623  Tg = 10612 T 1.623

32 : - .
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sTaTION . 3 APERTURE
FILTER EE SHUTTER
FIIM 2443, Red Layer
T —————— [}
| . a '.o 1044 x 10°*
w, B, s, 4 = .
E N v‘
. 2.53
measure = : - 5.24_
sensitometry 1.81
2 o
4 £ 1,88 [ d E
A m
Tcs = -7 * B
. + w1io f WAPASAdA s
= 0.9 p = 0.8
.= 1,560 : = 1,570
cS5 . cs
= 0.18 D = 0.17
: = 1,570 T = 1,58
Cs o - “cs
D = 0,19 = 0.18
Teg = 1.560 | Tgg = 1570

.33

5.6
0.0G25

- @ center position

. '1237.64 @ center position

819.5.
D = 019
T = - 1.560
Ccs
D = 0.18
= 1.570
cs
= 0.19
T = 1.560
.Cs _



STATION 3 . APERTURE 8.0

FILTER EE : SHUTTER 0.010
FIIM 2443, Red layer

. - ) “1
I W, F, §, 4, = 0.1044 x 10

Emeasure : ) 2 .84 : ‘
= - S— = 10.715 @ center position
sensitometry 1.8% ' '
2 : .
4 £ 1.88 [f4d E .
T = A . W _3822.94@ center position
cs 7 ) E . 3278
t 10" S W, F, 5,4, s
D = 0,12 o D = Q.12 D = e,l2
TLS-= 1,214 B TCS = 1,214 - ‘ Tcs = :1..214
D. =  0.12 D = 0.11 ' D = 0.12
cs 1.2_14 . TCS = -1.,22 ' . TCS = 1,214
D = 0.2 D = 0,327 - b = 032
cs .1‘214 Tcs = 1.214 - jI'c':s = . 1l.214
. «.
34 o v
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 STATION 3 APERTURE 8.0
FILTER EE SHUTTER  0.005
FIIM 2443, Red layer ' '
[]
W, F, s. 4, = o 104‘4' % 107t
A TA Thy Ta T -
Emeasure o 2.53 :
= ‘ = 5,24 @ center position
-sensitometry i1.81
421,88 fa E - ' .
p _ * A . m. - 2525.8 @ center position
es 7 E 1639
t wi0 | 2 WAFASAdA s :
= -Q,20 D = @21 = g2l
os = 1.591 . T, = 1.581 Teg = 1.581
= 0.20 D = p.18 = 0.20
Tc":s = 1.5‘91 Tcs = 1,61 cs = l.591
D .= 0,20 D= 0.20 D = 0,21
cs = 1.591 . | Tcs = .1.591 TCS = 1.58.1



STATION 3 APERTURE

FILTER EE SHUTTER

FIIM 2443, Red Layer

4

‘ ' -1
_ = 0.1044 x 10
f WA FA SA dl .x
Eméasuré _ 2.16 - 2.238
. - 1.81 = e
senslitometry
-2
4 £ 1,88 f 4 E
X m -
Tcs - 7 * E
+ ml0 ‘f -WAFJ\SAdA s
= D43 = 0,42
= 1l.340 = 1.350
[a4] cs
D = o0.40 = 0.39
7 = 1.3061 - 1.37
cs - o cs
_ 0.42 . 0.40.
T ‘= 1.350 . = 1.361
cs s

36

8,0

0.0025

" @ center position

_ 1077.4% center position

© .819.5

b = 9,42
- 1.350

cs
= 0.40
- l.361

cs
l D = 0.42°
¢ = 1.350

cs "



. sTaTION 3 _ APERTURE 11

FILTER FEE , sHuTTER  ©0-010
FILM 2443, Red Layer

: _ -1
[ Wl F)L Sk ék = (0,1044 x 10 —
B easure h 2.47 ' o '
= 2 = 4,57 @ center position
sensitometry 1.81 ~
4£21.88 fa g i ‘ '
T - . A . m - 4159 @ center position
cs 1 E o o
t nl0 J WRFASAdl s 3278
= 0.22 = 0,22 P = 0,22
T = 1.305 . T = 1,305 . T = 1,305
cs cs “cs _ ‘
= 0.21 = 0.20 D = 0.21
Tee = 1311 og = 1.319 o Tee T 1.311
D = 0.21 ] D = 0.22 D = Q.23
= 1.311 = 1,305 T = 1.297

Ses - Tes o “cs
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STATION 3 : ‘ , APERTURE 11
FILTER EE : SHUTTER 0.0025
FIIM 2443, Red Layer ' ‘

N o -1
j W, F, 8, 4, = 0,1044 x 10
[
Emeasure : : 1.85 ‘
. o= ‘ = 1,096 @ center position
sensitometry ‘ 1.81 :
4 £21.88 S a E | |
T _ v A« m -~ 997.7 @ center position
“es 7 E T 819,5
t .1;10 J W, Fy 8,4, s
= (.98 D = 0,93 = 0,99
. . A
T = 1,213 T = 1,248 = 1,207
€8 o . . Ccs T CSs -
= 0.94 D = 0.89 = 0,93
s = 1.2:41  Tee = 1,28 os = 1.4248
‘D = 0,97 ‘ ‘D = 0,93 =  0.99
= 1,219 LT = 1,248 - T = .1.207

&8s ’ cs cs
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STATION 3 . APERTURE 11
FILTER EE ' SHUTTER  0.005
FIIM 2443, Red Fayer '

_ ‘ ~1
f W)\ F}‘ S)\ d}‘ = 0,1044 x lQ

‘

Emeasure 2' 15 : '
= = = 2,188 , @ center position
sensitometry - 1,81 4
4ft“1.88 fa o E . o a N e
7 _ — . ) Em - JM— _ Cen- er position
cs 1639,1
t 710" f w}\Fxs)\dR s adtl
= 0.43 . b = 0.4 ‘D = o0.43
= . 1,238 T = 1,253 ° T = 1,238
cs ’ . cs - csS
= o0.41 D =039 D = o041
T = 1.2}53 | T, = 1.27 ?CS = 1.253
= 0.44 D =04 - . D = 0.43
o= 1,232 T = 1,253 : T = 1,238
cs cs : (-
39



STATION 3

APERTURE 5.6

FILTER  EE SHUTTER 0,010
FILM2443, Green 'Layer
W, F, S, 4, = 63341’:: 1072
DD S W U *
[
1;'l'm»e'.an.sure: & v
= 224 = 6.6 ‘@ center position
1,72 '
sensitometry * ’
- af?188 fa B o
'Tc.!s _ 7' : A . Em - '= 1558 .0F center ‘position
L - 1049
t 110" S W, F, 5,4, s -
D = 0,15 D = 0,14 = 0,15
Teg = 183 ,‘?-cs = l.644 cs = 1.63
= 0.15 D = 0.5 = 0.15
cs T 1.63 ) Tes = 1.63 cs © 1..63
= 0.15 ' D = p.15 = 0,15
Tog = 1.63 Teg = 1.63 =

40

cs = 1.63



STATION 3 APERTURE 5.6
FILTER EE : SHUTTER  0.005
FIILM 2443, Green Layer

2

| f WA Fl_sl dA = 00,3341 x 10

Emeasure T 2.29 :
= 1'72 =. 3.7 @ center position
sensitometry 0T :
5 .
4 £ 1,88 J a4 ‘E . . Co
T _ A . m - _ 876,188 center position
cs 7 ' E 524.5
£ 10 f WleSldk 7 & -
= 0.18 D = 0.18 b . =  0.18 .
= 1,83 T = 1,83 = 1.83
o8 £ , “cs ‘ o cs
= 018 D = 0,18 =  0.18
es T 183 T = 1.83 - T = 1.83
‘D = 0.8 . D = 0.18 . - = 0.18
= 1.83 T = 1,83 : T = 71,83

Cs ‘ R o es : cs .

'.41:



cs o ‘cs
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"STATION 3 APERTURE 5.6
- FILTER EE , ' SHUTTER  0.0025
FIIM 2443, Green Layer o
v F. S 4 = 0.3341 x 1072
oAy T T
Eﬁeasure 2.03 ‘
: = — = 2,04 @ center position
sensitometry : 1.72 ' :
2 o ..._.‘ -
4 £° 1,88 [ 4 " E A Vs
- ~ _ : A . m - _ 481,498 center position
es 7 . E 2622 ' '
t wlo" f W, F, S, d, 5 2
D = 0.43 D = 0.40 = 0.43
.Tcs_;& _1.962 . Too = .2.004 cs = 1.962
= 0.42 D = 0.39 D = 0,42
s = 1.9.76“ T - 2.02 T.o = 1_.-989_
= 0.43 D = 0.40 = 0.41
= 1.962 B S 2.004_ cs = 1.989°



STATION 3 : APERTURE 8.0
FILTER EE ‘ SHUTTER 0.010
‘ FILM 2443, Green Layer ‘

' -2
- 0.3341 x 10
J A S
E A ! o .
measure = _2.!_2.9__ = 3.715 @ center pOSitiOn
sensitometry 1.72 * _ - '
at1.88 ra E
T . A . m - _1788,120@ center position
cs 7 B 1049
t 710 [ W, F,S,d, s s
= 0.19 D = 0,18 D =  0.18
T = 1.85 T, = 1.86 cs = 1.86
= 0.18 D = 0,18 D = 0.18
s = 1-86 T, = 1.86 T M= l.se
=~ 019 D = o018 D = o.18
= 1.85 Teg = 186 | T = 1.86

cs

a3 o
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STATION 3 APERTURE 8.0
"FILTER EE _ | SHUTTER 0.005
PIIM 2443, Green LaYer
W, F. 5. d, = 0.3341 x io'z
YRRD W U WA -
b ) .
Emeasﬁre 2,03
= ‘72 = 2.04 @ center
sensitometry '
2 . :
. 4 £°1,88 S a E |
T _ A . _m-- 932 65 @ center
cs 7 - 524.5 '
. t w10 f WAFASAdA 5 . .
=  0.45 - 0.4 D =
-~ 1.96 - 2,02 T =
cs cs cs
= 0.41 -~ 0,39 D =
. = 2.02 = 2,05 =
cs : cs cs
= 0.43 . 0.41 -
< 1.99 - 2,02 -
cs cs cs

position

position

0.44
1.98

0,41

2.02

. 0.43

1.99



STATION

a5

3 APERTURE 8.0
" FILTER EE ‘ SHUTTER . 0.0025
- p1IM <2443, Green Layer '
0.3341 x 1072

WJ\ F)_‘ S)\ d;\ = i ‘

Emﬁ asur 74 ' :
=Sk : —d7d 1.047 @ center position
sensitometry 1.72 ’ ‘

af*1.88 sa E

. _ ) A . m _503.96 @ center position

cs ‘ 7 . E "262.26 :

t T10 lelFAS;\dA s

= '1.03 = 0.99 = 1.0
s = 1.99 os = 2.04 cs = 2.02

= 0,99 = Q.95 = Q.98
s = 204 os = 2.10 cs = 2.06

. _ . )

= 1,03 = 0.97 = 1.02

s = 1,99 o = 2-07 T .= -‘2,.,;11.

- CS



STATION 3 ,  APERTURE 11
FILTER EE SHUTTER  0.010
FIIM 2443, Green Layer ‘ i :

‘ ' -3
f w, F, 8, - 0.3341 x 10
]
r Emeasure | - 2.05 .
= - = 2.08 - @ center position
sensitometry : 1.72. _
42188 ra E o
T - : A . m - _1901,09@ center position
- Tes 7 E "1049.1
t 70 S wF,s,4, s
= 042 D = 0.40 = . = 0.40
“es 1'92_ : Tee = 1.95 - : Tes = 1f95:
= 0.39 D = 0.37 = 0.39
Tos T 1-96 o Teg = L.98 T = L6
D = 0.41 D - = 0.39 = 0.4l
= 1,94 . T¢.5'= 1.96 R s = 1.9

cs
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"APERTURE

STATION 3 11
FILTER EE SHUTTER g.,005
FIILM 2443, Green lLayer
. . B [ ]
N o _ -2
[ WZ\ FA SJ\ ‘dl = 00,3341 x 10
Emea ure '1.75 ' ‘
3 = > = 1.07 @ center position
sensitometry 1.72 - '
4 f2 1.88 [ 4a E
T = ) A .. _974.,9 @ center position
cs 7 ‘ E T B24.5
t M0 S W, F, 8,4, s . 2aRe?
= 1.00 . D = 0.95 = 0.9
= 1.92 T = 1,98 = 1.94
cs cs ¢s '
= 0.98 D = 0,92 D = 0,95
= 1.94 S T = 2.03 T = 1.98
CS . cs . cg . .
= 1.01 D = 0.96° = . 0,99
"= 1,91 T = 1,97 = 1.94
es cs ,

cs
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sTATION 3 - aperTuRg__ M1
" PILTER EE . SHUPTER = 2-0025
FIIM 2443, Green Layer

- "
AJ W F, Sk_dk = 0,7151 % 10 *.
Beasure ‘ 1.48 " '
B = S = 0,85 . @ center position
sensitometry 1.55 '
42188 fa, E : -
T _ B A, m.- 774,47 @ center position
cs 7 ' E “561.4 . .
A tlﬂlo f W1F15l§k s .
= 1.8 . D. = 1.80 P = 1.84
Teg = 1.57 ‘ T.o = lf62 o T 1.58
= 1,99 . D = 175 D = 1.79
'_rcs = 1‘_63 Tes =_ 1"507 o Tcs = ;'63 _
= 1,85 D = 1,80 - . Db =  1.85
os = 1.5? o Tcs = 1.62 ‘ ' -TCS = 1.’?7

a8’



STATION 3 : APERTURE 5.6
“PILTER EE SHUTTER ©0.01

FIIM2443, Blue layer

| | o -2
J W, Fy S, d = 0.6122 x 10
)
Breasure 2,37 ' .
_ - = — = 4,79 @ center position
sensitometzry '1.69
a£21.88 /a E ﬁ |
T = ) A . _m - 1128,74@ center position
“es ? . E T 1922
t 710" f WF.S,d, s
D = 0.23 D = 0,22 | = 0.22
T = 0.63 Tos = 0.634 . T, = 0.634
= 0.23 D = 0.23 , D = 0,22
cs . 0'6_3 _ Tes = 0'6,3. - o Tes T 0.634
D = 0.22° . D = 0,23 - D = - 0,23
s ° 0.534 ) T, = 70.63 . T = Q_.63
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STATION 3 APERTURE 5.6

" FILTER EE , SHUTTER 0.005
FILM 2443, Blue Layer

" ' -2
f W)\ Fl S)\ d)\ = 0.6122 x 1D
Enr;easuxre 2 167
: = = 2.95 @ center position
sensitometry 1,69 - .
4fli1.88 a4 E I
r - ¢ A m.-  695,9 @ center position
cs 7 °E T Tosl S
t w10 [ w.F, s,d, s
= 0.34 "D = 0,32 o D = 0,33
cs = 0.76 Tos = 077 Tes = 076
= o032 b =932 D = 032
cs = 0.77  Tg =077 . Teg 077
= 0,33 D = 0.31 D = 0,32
= 0.76 T = 0,723 . T = 0.77

cs 7 cs Cs.
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STATION 3 . APERTURE 5.6
- FILTER EE 'SHUTTER 0.0025
FILM 2443, Blue Layer '

2

I W, F, S, 4, = 0.._6122 x 10°°
Emeasur 1.90 ‘ B
£ = . = 1,62 : @ center position
E , . 1.69 _ ,
- sensitometry
A 2 L _ :
4 £°1.,88 J'a E _ s
o B : : A, m - _382,46@ center position
cs : 7 . E '~ 480.5
.t w0 S W F, sdy s .
= 0.6 D = 0.58 b = .0.60
= 0,834 P = 0,843 : T = 0.837
cs : oS - . cs
p .= 060 p =057 D = 0.59
T = 0,837 T = 0.846 ¢ = 0.840
“es cs : - : cs .
L
‘D = 0.5 D = 0.55: " p = 0.57
= 0.840 = ‘T = 0.853 _ T = ~0.846
e - Tes

cs - . cs |
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STATION 3

APERTURE 8.0

¢S , cs

52 ..

 FILTER EE SHUTTER 0.010
FITM 2443', Blue Layer
' 4 - 0.6122 x 102
B SH K=
Emeasure. 2.17
- = - = 3,02 @ center position
. 1.69 :
sensitometry ) :
4£21.88 fa | B ' AP
7 _ * A - _1453.4 @ center position
cs 7 ' E " 1922.3 - :
t w10 f W, F,S,d, s . 3
= 0.33 D = 0,33 = @Iz
os = 0.8%1 - T T 0.811 os = G.811
= 032 D = 0,32 = 0,32
.Tgs = ,0.8}5 | o T = 0.315_'- cs = -'07815;'
= 0.33 D =.0.32 = 0.33
= 0.811 T = 0.815 = g.811

cs



APERTURE

53

. STATION . 3 8.0
. FILTER  EE SHUTTER 0.005
FILM2443, Blue Layer
0.6122 g 1072
YR N U W
L
Emeasure 1 él . :
- = 1-69 = 1.66 @ center position
sensitometry ‘ B : S
) '2 o '
4.£°1.88 [ 4, E a @ . e
T = : . AR . 798,73 ¢ center position
cs 961,1 '
t n}o I WAFASAdl
= 0.64 D = 0,60 = 0.62
cs = 0.862 _TCS = 0.875 cs = 0.869
= 0,59 . B = 0,56 .. D = 9.59
cs = 0.879 - Teg T 0,890 tes T 0.879
= 0.61 . D = 0.59 D = 0.61
T, = 0.872° T . = 0.899 es = 0.872



STATION 3 B APERTURE 8.0 ‘

. PILTER EE - SHUTTER - 0.0025
FIIM 2443, Blue Layer -

L]

fw F, 5. &, = 0.9422:{10""2_

PR W W}
I"T'rneasurea; | ~1.61 | - ' '
= Teg— = 1,072 @ center position
sensitometry o - ‘ :
1¢21.88 fa = = |
- _ - ' A LB 515 70@ center position
cs E 739.6. :
t 710 S _wAFAsAdA o s 324
= 1,53 D =146 . b = 149
T.s = 0.787 Tos = 0.808 - Tes T 0.800
3 . . . . .
= 1.4 - D =313 D = 314
Tcs"f 0.838 . Tes = 0.838 o Tag T 0.824
= nso . P =34 - D= 347
T o= 0,79 ~ Teg T 0824 - Tos = 0.806
54



STATION 3 . APERTURE 11

FILTER EE . SHUTTER 0,010

FILM 2443, Blue lLayer
L]

. . ’ ;2
= 0.6122 10
f WA F)\ S;\ d)\_ | X‘ 3

Emeasﬁre ‘ 1.92 ' '
~ = -z = 1,69 @ center position
) 1.69
sensitometry " f
2 ' .
4 £°1.88 [a, E o
Tcs = = . _Em 545,27 @ center position
_ 1922,3
t 710 f WAF)\S}\GL)\ s | _
D = 0.60 ‘D = 0.58 = 0.58
= 0.84 7 = 0.847 = 0,847
cs . Rk cs } s
D = 0.57 b = 0,54 D = Q.56 .
= 0,851 . ¢ - 0.8 @ . ¢ = . 0.854
cs L cs . _ . Cs
b = 0.58 D = 0.55 = 0.57
= 0.847 r = 0.856 =  0.851
. cs 3 :

cE : ¢s

.55



STATION 3 : . APERTURE 11
FILTER EE L SHUTTER " 0.005
FIIM 2443, Blue Layer

i -2
= 00,9422 1
f_"’x Fy & 9 2422 x 10
E:measure | 1.62 P
- = 2 Ok - = 1.096 © @ center position
sensitometry 1.58 '
. 4 f2 1 Bé S a E . )
7 _ * A Lo m-- 9977 @ center position
es 7 E 1479
- t w10 f w,F.s,d, s R
= l.40 D = 1.40 D = 1.43
- = 0_7 . o= - : R . =
. €8 ,6 Tcs _0 8 Tcs . 0.78
J
| o ' , '
| D = 1.42 "D = 1,33 ' D = 1,37
= 0.7 : . J = 0, : -
= 1.46 D = 1.38° D = 1,44
= 077 = 0. : : =
Tcs_ o _ ics. 0.79 . qu 0.77;
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STATION _ 3 APERTURE 11
 FILTER __EE : SHUTTER __ 0.0025
FILM 2443, Blue Layér

) -2
{ WA Fl SA dA = 00,9422 X 10
¥
Eﬁeasure - '- 1,35 : : ,
: . = T8 = 8544 @ center position .
sensitometry * '
2 ' _
4 £7 1.88 [ 4 E_ : as
" - _ P . m-- . _535,8 @ center position
cs 7 E - 739.6 -
t 110" f W,F, s d, = _
= 3.13 _ D = 3.01 = 3.07
= 0.92 T = 0,96 , = 0,94
¢s . & - T¢s . . cs
D = 3.02 - D = 2.90 - 2.96
E 0.96 T = 1.0 . ) = 0.98
cs o : cs _ ' - . Tes
- 3,07 D = 297 ‘p = 3.02
= 0,94 T = 0.97 T = 0.96

cs cs : cs
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STATION 4 : APERTURE 2.8
- FILTER _FF . SHUTTER 0.010

FIIM S0-356, Red Layer

- -2
I Wl FA Sl dl = Q.2l?8 x 10

Beasure © 2,23 o
; = — = 4,07 @ center position
. , 1.62 . ‘
sensitometry »
it2188 fa. ok : -
. _ * b . m - 240,178 center position
cs 7 E 687.03 ' '
t nl0° .S w,F,s,d, s S
. - ,“ : . " 5 K .,‘_!' .
= 0,29 b = a,28 . b= a2z
T.g = 0.352 . Tes ™ 04355 Tes ©  0.360
= 0,27 D = 0.25 D = 0.26
fes = 0.360 - Tog T 0.365 . cs T 0.372
= 0.25 . b =925 . - D = g2
Tog = 70.365 - T « = 0.365 C , Tcs = 0.372

cs
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STATION 4  APERTURE
" FILTER FF . SHUTTER
FIIM S0-356, Red Layer
W. F | d. = 0O .21887x 1072
A Fa Sy gy m TeeEE R
Eméasuré 1.95 '
- = 1.62 = 2,137
sensitometry :
2 .
4 £ 1,88 f dl E
Tcs = 7 - E
t 110 f WAFXSAd.}L s
= 0.59 ‘D = g.55
cs © Q.3597 Tes = 0,373
=  0.57 .~ D. = 9,53
cg = 10-366 ; Tcs = "9_;3@__
es _93123 l s = Q[§§4;
59

2.8

0,005

@ center position

. - ;=l?§;95@ center position
343.5

= 0,57
cs ~ ' D.366
D = o.54
cs ©  10.376
= 0.54
= 0.376

cs



STATION @ 4 - - . APERTURE 2.8
FILTER  FF : '~ SHUTTER 0.0025 -

FIIM SO-356, Red Layer
_ .

f'w F. 5. 4. = 0.2188 x 107°

60

PO Wae W}
Erheasure. ‘. : -1.62 ‘ . R
B — = T = 1.0 @ center p_qsition
_sensitometry :
-4'f2.188lfd: CE ' : - S
- _ T A m- _ 58.95 @ center position
cs 7 :  E - 191,76 ' '
. t 710 s VWJ\FJ\S}«.d)\ s } ‘
= 1.08 = 1.04 D 1.08
os = 0.331 | cs = 0.344 os 0.331
D = 1.03 D = 0.99 - 1.03
T o = 0.347 Teq = 0.359. Teg = 0.347
=. 1.03 = 101" D 1.05
= 0.347 = 0.353 o - 0.341
cs . . cs . N cs . T



SsTATION . 4 - APERTURE 3.5

FILTER  FF _ B SHUTTER 0.010
FIIM S50-356, Red Layer '

, , ‘ ' 2
' . = 0.2188 % 10 ~.
f W, Fy 51 4, = :
£
B rcasure 2.11 3 ' o A :
: = T = .09 @ center position
sensitometry
4£71.88 fa, v E N o
Tcs - : . Em _ 284,67 | center. posa.ta;oq
: . 687,03
) t 710 S WAFASAdAV k] e
) D = 0.39 D = 0.39 = .0.39
T = 0.355 ¢ = 0.355 T =  0.355
- “cs cs o . Cs :
- 0.38 °p = 0.35° ' p = 0.38
T =  0.422 T = 0.433 , . .p = 0.422.
Tes | R “ecs _ ... “es ‘
: - .o .
= 0.38  p = 0.35 | - 0.36
- 0,422 7 = 0,433 Cp . - Q428
- es ‘ : cs ' ' ' cs ' , :
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STATION 4 APERTURE 3.5
"~ FILTER FF - SHUTTER 0.005
. FILM S0-356, Red Layer

S A=2
J w,. F)g S, d, = 0.2188 x 10
&
E‘measure . 1.81 : .
S — =. 1.55 - @ center pasition
. 1.62 . : .
sensitometry :
4£°1.88 a4, E e -
Tcs _ . . -Em - 142,68 € center position
' - _ 343.52 . ' '
t ni0° S W,F,S5,d,y s
D = -0.77 ‘D = 0,77 = 0.77
= 0,412 T = 0.412 . =  0.412
4CS B : cs o ! _‘ (‘;S-
= 0.76 D =071 . p = 0,73
. .= 0.415 P = 0.435 = 0.427
cs . L - cs oL . cs - . .
- 073 p = 0.71° - 0,73
= 0.427 P = 0,435 = 0.427
cB . cs Ccs :
62



cs cs
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STATION 4 APERTURE__ 3,5
" FILTER T " suurTer - 0-0025
FILM SO-356,Re§ Layer
fw ¥ s a = 0.2188 x 1072
D W W W :
1;‘Imearsure 1,50 ‘
- = T e = 0.75%9 @ center position
sensitometry R ' '
2 .
4 £21.88 [ d E . M
T - A m £9 an @ center position
“es - 7. E 171,76 '
t 710" S W F,8,d, s |
= 1,34 - D = 1,30 = 1,30
os = 0.389 T = 0.404 os = 0.404
= 1.29 D = 1,24 = 1,28
os = 0.408  Teg = 0.426 s = 0.411
= 1,27 - D = 1,27 = 1.29
= 0.415 ©T_ = . 0.415 T, = 0.408



STATICN 4 APERTURE . 4.0
FILTER TFF ‘ SHUTTER  0.010
FIIM S0-356, Red Layer

. a
f Wy Fy Sy 4 = 0.2188 x 10
Emeasur 1.95 .
= = _—_T:ET_ = 2.137 @ center position
sensitometry i
- 4f%1.88 fa E - :
T - A . _ 959 24 @ center position
cs a L7 E - 687.03
t w10 S W,F, 8,4, = R
D = 0.57 D = 0.53 : D = .58
: = 0.378 T = 0,392 . T = 0,374
.25 . cs _ . . cs )
= ©0.55 . D = 0.53 = D = 0.55
T = 0.385 = 0.392 . - T = 0,385
cs o cs 7 : ."es
= 0.54 "D = 0.52 D = 0.54
‘= 0,389 P = 0,395 B T = 0.389

cs cs o cs



starion - 4 ' APERTURE 4.0

FILTER FF : SHUTTER
FIIM WO-356, Red Layer '

)
| -
. 0.2188 x 1072
[ "\ Fa Sy g !

-

E L 1.63 '
measure ) - -
. = T.62 = 1_‘023
sensitometry .
2 -
4 £ 1,88 [ d>t S
T = L
cs 7 . T E
t m1o° f W)LF;\Sld)t s
= 108 D = 1.07
= 0.340 . = 0.342
cs : cs o
‘p = 1,01 . p = 0,97
r = 0.362 T = - 0.375
. c_s ) . K ' B o1 -
b = 1.05. p = 1.00
T = 0.349 p =  0.365
. Cs cs . R
85 -

0.005

@ center position

343,52

s

Ccs

cs

P \ " .. ]
123,12 @ center position

1.06
0.345

1.03
0.355

1.04

0.352



STATION 4 ' ' ~ APERTURE 4.0

FILTER FF N SHUTTER - 0.0025
FILM SO-356, Red Layer '

- 0.2423 % 10
f RS

Emeasure | 1.59 ' :
= - = . 0,977 @ center position
. 1.40 \
sensitometry : ! .
4£21.88 f Id' E. ' '
T = : A . m - - _117.588@ center position
© Tes 7 E 7190.2 -
t nlo - f WAFASAdA s ‘ ‘
D = 1.60 Db = 1.58 D = 1.80
' = 0.656 T = 0,669 . T = 0.656
cs _ cs L “es
D = 1.5 = b = 1,54 D = 1.55
= 0,887 T = 0,693 T = 0,687
cs . _ Tes C cs
= 1.55 D = 1,53 o "D = 1.56
‘= 0.687 T = 0.701 .. T = 0.682
cs .. Tes ) . Tes _

66~



STATICHN

67

4 APERTURE 2.8
' FILTER _FF SHUTTER _ 0.010
FIIM S0-356, Green layer ‘ '
FIIM_ S9-3°0, ¢ ’
F 4. = 0.1003 x 1072
FA S S T
Emeasufe 2,09 )
= = = 3,02 @ center position
. 1.61 : : ,
sensitometry ‘
2 .
4 £°1.88 [ 4 E _
- - A .. m - 178,04 @ center position
cs : 7 - 314,94
t 110" f WF, S d s )
= 0.35 - 0.33 = 0,33
= 0.597 = 0.608 = 0.608
oS , cs - . cs
= 0.33 D =  0.31: = 0.32
~  0.608 T = 0.619 ' T = 0.613
cs ] es : ¢s
= 031 = 0.31. - 0.32
T = 0.619 T = 0.619 T = 0.613
cs cs . '

cs



STATION . 4 APERTURE 2.8
FILTER FF _ SHUTTER 0.005
FIIM SO-356, Green Layer '

[ Wy Fy Sy 9y = 0.1003 x 10

B easure 1.78 Cam '
= T e = 1.48 @ center position
sensitometry b ' :
4 £2 188 fa E : |
"rcs - - A . Em =1§;; 4279@ center pos:._tlon .
t 710 f-kalsldl s ' \F. “
= 0.75 D = 9,71 A D = o7
cs = 0.574 Teg = 0.597 - - Tog © 0,585
= 0.74 D = 0,69 .. B = 0.0
cs = 0.579 | Teg = 0.607 - Tes = 0.602
= o.72 D' = o0.68 ' ‘D = o,71
Tes = 0.590 Tes = 0.613 7 Tes T 0.597
. . \.
L i
; 68 |



STATION 4 : APERTURE 2.8 -
FILTER FF - SHUTTER 0.0025
FILM S0-356, Green layer

' L -2
{WA Fy Sy 4y = O.lOU;_x 107
a4
Emeésure. . 1.49 v . '
= &t = 0.759 @ center position
sensitometry * '
4f1.8 [fd - E : ‘
o _ 7' X ‘-Em--_ - .44.72 @ center position-
cs ' : 78,74 ' S
tlﬁlﬁ‘ J WAFASAdA s _ . :
= 1.37 D = 1.33 . b .= 1.36
= 0,626 T = 0.651 < T = Q,632
cs o Cs - . . cs . ‘
‘p = 131 - - p = 1,28 b = 1.31
= 0,664 T = 0,683 T = 0.664
cs ) _ “es o . Tcs
= 1.33 D = 1,31 D = 1.35
= 0,651  p = 0,664 1 - = 0.638
cs : ) cs . o . .- j .

. Cs.

69



STATION 4
FILTER FF

FIIM_ g0-356, Green layer

APERTURE 3.5
SHUTTER _ 0,010

@ center position

167.63 @ center position’

70

, N -2
f wl FA Sx d)L = o.100§ x 10 _
%neasure ’ 1.87
= 161 1.82
sensitometry .
2 .
4 £ 1.88 [ 4, E_
T = = =
cs 7 E, 314.94
t w10 f WAFlsAdA s .
/
= 0,49 D = 0,47 D
= 0.556 T =  0.567 .
cs i 5 ) : cs
= 0.46 - - D =. 0,44 D
= 0,572 : T = '0,583
cs . cs cs
‘D = 047 D = 0.44
ST = 0,567 T = 0,583 T
. fad] E Ccs

cs

0.48
0.561

0.47
0,567

0.46

0,572



sTarIon 4
" PILTER FF

FILM 50-356&, Green Layer

APERTURE 3.5

SHUTTER ©0.005

@ center position

1 71 @ center p051t10n

. L
= 0,1003 x 10
f wl F, S, 4 = 0.1003:
E:mea ure 1.64
1) ’ = 1'61 - 1.071
sensitometry v
el
4 f 1.88 / d E
m - - b}
- cs E S157.47
t w10’ f WAFASAdA s
‘= 0.99 'p = 0,98 D
T = 0.649 .7 = 0,655
¢S . cs . cs
- 0.98 b = 0.9
= 0.655 o o= 0.687
s S - cs cs
=  0.95 D = 0.,92 D
o8 = 0'§74 L - Tcs = 0‘694 cs
e

]

0,95
0.674



STATION 4 APERTURE = 3.5
FILTER FF SHUTTER  0.0025
FILM SO0-356, Gr_een Layer
4 = 0.1820 x 1072
WA Fy Sy a4y y .
1 ]
measure 1.26 :
E = 1,35 = 0.74 @ center position
- sensitometry , .
4 fz 1.88 / d- 'E e -
- _ > Jom _68.29 @ center position
o8 £ 710’ J‘ W.F.S.d E A3
A AT _
= 1.65 = 1.62 p = 1.60
= 0,525 : T = . 0.541 P = 0.551
cs . cs i CSs .
D = 1.59 D = 1.56 - 1.56
T- = 0.557 = 0.572 o= 0.572
cs ] cs cs
= 1,57 D = 1.59 p = 1.61
= 0.566 T = 0,557 _ 0.546
cs . _ cs o cs :
-]
72 2%



STATION 4 APERTURE 4.0
FILTER FF ‘ SHUTTER  ©0.010
FIIM S0-356, Green Layer

-{w P s d = 0.1003 x 1072

A A TA A
Emeasure : 1.78 '
= =T~ 1.479 @ center position
sensitometry ; ' ' '
4 £2 1.85 fa E *
T - A .- m.- 177,978 center position
cs 7 E " 314.94 :
t 1;10 f W F,y 8,4, s
- 073 p = 0.69 p = 0.74
~  0.596 ¢ = 0.619 g = 0.591
cs . csl e85 ’ .
* -p = 0.71 g = 0.69 - 0.72
- 0.607 r = 0.619 . p = 0.659
cs S . Tes : - Tes
p = 0.71 b = 0.68° o p o 09
r = 0.607 . T =  0.625 . p = 0.619

- Tes : ) _ Tes ‘ cs

73



STATION 4 ' . APERTURE

4,0 .
FILTER FF o SHUTTER  0.005
' FIIM 50-356, Green Layer - '
W F. S, d = 0.1003 x 102
A A TA T ki :
‘Bpeasure 1.44 ' : s
. C == = — = 0,676 @ center position
. 1.61
sensitometry ‘
4 £2 1,88 S a - E B
o - * A . m - _ 81,35 @ center position
cs 7 E,_ 157 .47
t n10° f W F,8,d, 5 _
= 1l.36 b = 1.36 1.34
¢ = 0,521 g o 0.521 p = 0.53
cs o _ £s cs .
p = 131 . p o 1.27 D 1.32
7 = 0,546 -  p = 0.567 : - 0.54
cs’ . o5 . cs y
. 134 p . 1.30 . 1.33
= 0.53 . . o = 0.55 10,534

cs . : . cs

.774.

CS



cs
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STATION 4 ~ APERTURE 4.0
FILTER FF SHUTTER  0,0025
. FILM SO-356, Green Layer
[ ]

W, F, 5, d 0.1829 x 102

ATA A S he 7

Eméasure 1 ZIQ

: = ‘—i"*gg——**—' = 00,7079 @ center position
sensitometry N -
4?2188 f a, E
- - . . m _ 85.18 @ center posu:.n':-n
cs £ 110’ f w.r.s.a  E 1
AT AT s

= 1.93 ‘D = 1.92 = .1.92

= 0.679 = 0,686 = 0,686
cs cs cs

= 1.86 - 1l.88 p = 1.88

= 0,726 = 0,713 = 0.713
cs o - cs cs

= 1,92 D .= 1.85 = 1.87
T =~ 0.686 T = 0,733 T o= 0,72
cs .- cs :



STATION 4 APERTURE _ 2.8
FILTER FF o ‘ SHUTTER  0.010
FILM S0-356, Blue Layer '
W, F. S, d, = 0.3230'x 1073
. P U U U

-

Eﬁeasuré 1;33
= : = 0.575 @ center position .
sensitometry 1,57
4188 fa  om i '
| = A_ . _m-- 33,93 @ center position
cs 7 E 101.4
‘ t ﬁlo‘ s W, F,S,d,y s .
= 0.87 D = 0.84 D = 0.85
Tog = 0.363 Teg = 0,373 . T = 0.37
Tos T 0.371 , Tes =3'70'383 Tog = 04383
= 0.84 D = 0,82 - D = . 0,84
_cs,= 0.3?3 _ Tcs = 0,38 _ Tcs =.. 0,373

- 76



CstaTion 4 - APERTURE 2.8
FILTER FF ' SHUTTER - 0,005 .
FIIM S0-356, Blue Layer ’

. ) =3
: = 0.3230 x 10
Iwk F, S, 4, .‘ x -
Emeasure 1.44 :
= ~.57 = 0,741 @ center position
sensitometry * '
421,88 /a E
T L * A . m 43.71@ center position
cs 7 E_ __
t n;o J WAFASAdA s 50.7 |
= 1.33 b = 1,3 p = 133"
T = 0.936 T = 0,954 - T = 0.936
cs. : . cs . cs
= 1,31 b = 1,27 ‘D = 1.30
= 0,954 T = 0,989 ' P = 0,962
cs ; o cs cs
D = 1.32 . D = 1.28 b= 1.3
‘= 0,945 T = 0,98 ' T = 0,954
~cs ¢S ) cs .
- - 77



APERTURE 2.8

78

STATION 4
FILTER FF SHUTTER 0.0025
FILM SO-356, Blue Layer '
‘W F. s a4 - 0 6197 x 107
A CATA - -
-
Emeasure ' : :
- 1‘22_ = @ center position
sensitometry 1.25 ,
2 . _ . ,
4 £71.88 [ q E . .
ths = . : . ;- _ 55,01 @ center position .
! 51.Q :
t m20° [ W, Fy S, dy s bl _
= 1.9 b= 1.9 . 1.9
T = 1.559 e =  1.618 - 1.559
- €8 . cs . cs *
- 1.89 _  1.85 _ 1.90
= 1,634 = 1.70 P = 1.618
Ccs . . C$ cs '
- 1.9 p = 1.87 p - 1,90
= l.618 . 1l.664 . 1,618
ey cs , cs '



STATION 4 : | ' APERTURE _ 3.5

—a

FILTER FF _ SHUTTER  0.010
FIIM 50-356, Blue Layer '

o : -3
f W, F, 5, 4 = 0.3230 x ;o |
-Emeasure ' 1.58 ‘
: T = A 1,024 @ center position
sensitometry R .
af21.88 fa E -
P - " X . M- 94,27 @ center position
o8 7 B i 101 .4 '
t W}O. ! WlFlsldl s | :
D = 1.04 . p = 1,0 . . p = -1.04
= 1.018 . T = 1,047 ' T = 1,018
-3 S ~ cs : _ - Tes -
D = 1,02 . .  p = 0.9 . D = 1.02
= 1.037 T = 1,067 - T = 1,037
cs . , cs L . es
P = 1.03° p = 1.00 Db = 1.02
=  1.027 T = 1.056 o = 1.037

cs - . .es - . . . Tes

79



STATION 4 I . APERTURE 3.5
0.005

" FILTER FF ' SHUTTE
FIiM s0-356, Blue lLayer '

f W. F. S. d. = 0,6497 x 1073

R

@ center position

. 92.12 @ center position

A TXx Ta T
Emeasure _ 1.25 - 1.0
Esehsitometry : 1.25
2 - .
. 4£ 1.8 [ a4, E
T = - . - . . -
i t'rrlO? ' WAFASde Es 102.0
= 1.59 D = 1.57 D
- 13267 p oi Tu384 .
cs T ) ----w, ) CS [ - T cs
D = 1.5 D = 1.51 b
= 1.366 .op = - 1.43 .
cs . cs L cs
= 1.5 p = 152 D
= 1.379 T = -1.419 .
cs cs ) cs
80
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1.328

1.54
1.392

1,55



sraTION 4 ; N APERTURE 3.5

| FILTER FF ' o SHUTTER - 0.0025
FILM S0O0-356, Blue lLayer .

o ‘ o : -3
. = 0.,6497 x 10
J W)\ F;\ S)\ 13.A .
E . . .
measure. 1.09
- = : = 0.69 @ center position
sensitometry Sl.25 ) o
4 £ 1,88 f dl E . : s
Tcs = . . Em-~ ~ 63,56 @ center position
: 51,04 - :
i t flO ra WRFASldR - )
D = 2,20 D = 2.6 D = 2,17
CS'E 1.84 _.Tcs = 1,902 . Tcs = 1.891
=215 D = 2,12 b = 2.4
cs = 1.927 T m 1.8 LT = LS
= 2.15 D = 2,16 . D = 2.8
= 1,927 T = 1,902 .. T = 1,873
. . Q5 , ) cs

.
cs
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STATION 4 . . " APERTURE 4.0
+
1

" FILTER FF SHUTTER 0.010

7

FIIM__S0~356, Blue Layer

‘ i -3
f W, Fy S, 4 = 0.3230 x 10

Emeasure - 1.45 . '
- = 15 = 0,759 @ center position
sensitometry " R
2 -
- 4f°1.88 [aq E . @ .
Tcs - - . Em v 91,27 center position.
t n10° S W, F,S,d, s .
D = 1.31 D = 1,27 , LD = 1,31
T = 0,985 T = 1,023 . - ST = 0,985
cs | , . cs : cs
= - 1.29 b = 1.26 b = 1.29
es = 1.q03 | Tcs = 1,032 o Tes = 1.003..
= 1,30 D = 1.28 D = 1.30
= 0.994 °° T _= 1013 . - T = 0,994
. o cs

cs cs

82



sTaTION 4 . APERTURE 4.0
FILTER FF ' SHUTTER  0.005
FIIM S50-356, Blue Layer

Iw F. 5. d. = 0.6497 x 10

PNl S N}
4
Emeas;ré' 1.21 . .
— = — = 0.912 @ center position
sensitometry 1,25 : :
2. s ’ . ) ) Lt
4£°1.88 fa B a :
Tcs _ s ) . Em = igg 33 centexf position
t nlo Fi W, F,S,d, s I
= 1,95 b = 1,92 b = - 1,82
= 1,568 Con = 1.612° - P = 1,612
cs . . .. “es. : L cs
' b = 1.89 D = 1.86 D = 1.91
| = 1,656 T = 1.704 g = 1,626
LGS . cs - ' . Tes
"D, = 1.0 b = 1.89 . p = 1.93
= 1,626 T ‘= 1.656 P = 1.596
cs : - Tes L CER .
83 . - Ty



Tes
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srarion 4 APERTURE 4.0
FILTER FF 'SHUT'I‘ER . G,0025
FILM S0-356, Blue Layer
- | 6 6497 x 107>
. Wl F)\ S)\ d)\ = .
B ocas 0.95 o =
measure A
= — = 0.501 @ center position
sensitometry 1.25 .
4£°1.88 [aq, E , _ oy
I - . - _ 60,3 " @ center position
cs ) 7 - . o
. t n10° f W, F, 5,4, s 51,0
D o= 2.43 = 2.42 = 2.43
T = 1,805 = 1,823 = 1.805
cs . cs ‘ . {4
= 2,40 D = 2,39 b = 2.41
= 1,856 = 1,873 p = 1,839
cs " cs : cs
= 2.43 = 2.38 p = 2.40
= 1.805 .= 1.891 T = 1.856
cs : cs )



STATION  ° : - 'APERTURE 3.3

FILTER _ JJ o ! SHUTTER__ 0.010
 prmm  S0-022 o '

-3
[ W, F, 8, 4, = 0.4244 x 10

E ' } ) _ _
s — = —1:88 S 1.23 - @ center position
sensitometry 1.77 ‘ :

- 4 f%1.88 [ dA E s

- - . Em © _113,33 @ center position
€s 133,26 :

_ ,t wlo f WAF)\S,\d;\ s e
= 207 b = 208 D = 2,05
es ™ 0.657 o Teg T 0.866° T = 0.642
= 2,10 D = 2,15 D = 212
=  0.682 = 0,602 , T = 0,698
cs ) cs - . Tecs
D = 209 D = 211 D = 207
= 0.673 T = 0,689 T = 0,657
cs _ \ ¢S * _ : cs.
85, |



STATION 5

APERTURE = 3.9

g6

FILTER JJ A SHuTTER  0.005
A FIIM S0~-022 '
X . [ ]
' o 0.7236 x 102
NN d3,= 0. . ]
Bneasure ' ' i 58 o : .
— .= S = 1.047 @ center position
sensitometry : 1.56 o
‘42188 fa E ' :
L . A .. m _'96.46 @ center position
cs 7 E AT |
t w10 f W‘.)‘st)\d)l s
= 1,57 P = 1.60 - 1.56
= 0,703 T =  0.729 = 0.694
cs i . Tes cs -
= 1.64 .- D = 1.67 = 1.62
=  0.764 T = . 0.722 ~ 0.746
s - es cs
i
= 1.60 D = 1.65 = 1.60
P = 0.729 T = 0.733 = 0.729
cs - , cs

B =1



APERTURE

STATION - 5 3.5
- FILTER JJ SHUTTER 0.0025
S0-022

FIIM

0.1256 x 107 .

1.33

E
measuar o 4
z = = = 0.955 Q@ center position
T sensitometry 1.35 ' '
.2 . o
| 4 f1.88 /4 o , -
T = AL B _ 87,97 @ center position
cs 7 ' E . 98,596 '
.F w10 f WXFASAdA s oA
p = 1,04 " p = 108 - 1,03
= 0,75 fp = 0,787 - 0,741
Tes _ cs es
D = 1d2 . p = 1,17 _ 1.1
= 0,826 - o - 0,795 . = 0,816
cs - o ~ Tcs L es
D = 1.08 - D = 1.13 = 1,08
= 0,787 P = 0,836 - Q.787
cs . . cs o . s .

cs



STATION 5 ‘ ' _ APERTURE 4.7

FILTER JJ ' SHUTTER 0.010

———————
FILM  50-022 ‘
W F S d = | 0.7236 x 10>
I T . LU
E ur 3 1 58 - B
measure = - 2 = 1,047 _ @ center position
sensitometry . 1.56 : '
af%1.8 fa E ' ‘
0 B T m - _173,9 @ center position
‘s 7 : E T227.2
t nl0° f WAFASAdA s !
D = 1.5 D = 1.6 D = 1.5
cs = 04626 | ‘Tcs = 0.665 | T g = 0.611
D = 1.62 - D = 1.67 D = "1 60
s = 0.6?3 | Tee = 70.652 : T.g = -0.657
= 1.61 - b .= 164 D = 1.:5g
T, = 0.665 Tes = 0.6§9  - Tos = _0.649.
L , 88" :



STATTON 5 ~ apErRTURE 4.7

FILTER JJ o ‘ syUTTER  0.005
FILM S0-022 ' '

-f'w Fy 8, 4 = 0.1256 xl10-2

A A Ta
Beasure | 1.32
g = — = 0.933 @ center position
sensito'metry 1.3% :
2 o A : . ‘
4 £° 1,88 f 4, E o
P = i ' - _ 155,03@ center position
cs 7 E T 197,19
t 710 f WXFASAdA s
- .03 5 . .07 b . 1l.02
= - 0,669 ¢ = 0.702 . p . 0,662
cs - . s o cs o
- 108 . p = 1.5 ., . t.08
- 0711 - r = 0.70 g o a1
cs , cs : . . “es
- 107 p o 1.2 | 5y . 107
< 0.702 o o= 0.745 , » - 0.702
cs o cs _ CTes :
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STATION 5 ‘ ' APERTURE 4.7

"FILTER JF _ SHUTTER 0.0025
FPILM S0-022 . ‘

' . 0.3283 x 10
| f.wa FySidy =77 %

@ center position

190.7 @ center position

-'C8

E_ - :
measure : 1.03 _
] ’ = 0.97 = 1.148
sens:.tometry
, .
. 4 £7 1.88 [ dy E
. } | ‘ ) n
es 7 : E 257.7
t 710" f WAFASAdA s
= 0,58 D = 0.562
= 0.865 T = 0.908
cs ) . CSV . .
= 064 D = 0.8
= 0,929 T = 0.975
cs = cs ,
D = 062 D = 0,65 D
. , _ o
= 0.908 - = 0,941 T
. : ¢s '

cs

20

cs

cs

0.58
0.865

0.64
0.929

0,62
0,908



STATION 5 APERTURE _ 6.3

FILTER _ J3 - SHUTTER  0.010
FIIM SO-022 '
' | 0 1256 x 1072
W F) S, 4 = 0. ‘.
Eeasure 1.30 L
: ' : = 1'35 = Q.89 @ center position
' “sensitometry T L : ‘
4£21.88 fa E | .
o _ . ) A . _m . . 266.0l@ center position
cs N 7 E - - , ,
t 710" f W,F, 5,4y K
= 101 D = 1.05 . p = 0.99
= 0,574 7 = 0.602 . p = 0.56
cs : cs S cs
= 1.07 p = 1,13 ; ; D = 1.08
T = 0.616 o = Q.601 p = 0,624
cs L. cs E .. Tes T
- 1.04 p = 1.09 U p = 1.04
T = 0.595 ) T = 0.631 | ¢ =  0.595
o cs _ . cs
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STATION 5 APERTURE 6.3

FILTER JJ ' SHUTTER = ©.005
© PIIMSO-022
1
- | 0.3283 x 1072
RS &= TR
Emeasure' 1 1.02 '
= F5r——— = 1,12 '@ center position -
sensitometry °
g at?i1.88 fa £ . L
- I ’ A ., M _ 334.89@ center position
v tes 7 E = 515.43 '
t 710 [ kaASAd;\ s N
= o0.57 D = 061 b = 0.57
T = 0,759 T = 0,796 T = 0.759
cs . cs cs
=~ 0.63 b = 0.67 . b = 0.63
T = 0,816 . T = 0.855 T = 0,816
cs . Tes : _ cs . _
= 0.6l D .= 0.64 b = 0.6l
T = 0.796 7T .= 0.825 - . . 7 = 0.796
cs cs ] . - cs .
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STATION 5

APERTURE 6.3

@ center position

_9ge @ center position

FILTER JJ SHUTTER 0.0025
PIIM S0-022 '
W, F | a | ‘0-6195 x 107"‘2
SN |
Eneasure _ 0.74 '
: = = 0.955
sensitometry G.76 .
2 .
4 £°1.88 f 4,  + E
T = A : L3 m =
- CB 7 T E : _
486,31
t 710" f WAFlsldA 5 .
D = 0.33 = 0.34 b
= 0.775 =  0.784°
Ccs - cs cs
"D = 0.35 = 0.37
= 0.793 ~ 0.813
cs ) cs . cs
= 0.34 - 0.36 b
es cs s

cs

0.32
0.766

0.35
0.793

0.34

0.784



<

STATION 5 o APERTURE 4.0

FILTER BB ‘  SHUTTER__ 0.010
FILM S0-022
S A _ 0.1014 x 1072
1 om R4 = .
‘: Lt
- =" 1.01 ) ”_m - @ center position
rel .o .
] af2 B ra - | N
p - . A = 0.768 — —@ center position
cs 7 R -
D = 217 . .D = 217 D = 216
_ = 0,763 T = 0,763 ° = (.761
Tes ‘ : cs - cs .
“p = 219 D =22 D =218
T = 0.'76;6 - P = 0.76§ ) : o 'Tcs = 0,765
. ’ . ] : o
= 2,17 D = 2.16 . D = o35
es = 0763 Teg = 0761 - . Tes = 0.759
) -
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STATION 3
FILTER BB
FILM S0-022

APERTURE 4.0

SHUTTER 0,005

S : . ’ C e
: = 0.,1014 x 10
[ 'Nl FA dl
‘l
rel e

cs

es

LS

(=13

= 1.70

= 0.769

= .1.74

= 0.778

= 1,71
= 0,771

cs .

T
cs

T
cs

I

- .

95

cs

Cs

Ccs5

@ center position

1,70,

0,769

1.71

0.771

11.70
0.769



STATION 5 . ’ APERTURE 4.0
FILTER BB o . SHUTTER  0.0025
FIIM 50-022 '
—_ .

. to -2
. = 0,1014 x 10

b = -1.19 - ,Dl =,J._.22‘ e "A‘D = 1,19

- = 0.854 . @ = 0.865 ° . . ¢ o 0.854
cs . cs L - o cs

= 0.865
e85 - s

it

0.675° . " m_ = 0.865
cs ‘ . : ' I+ - -

p = 1l.21  p =322 p =120

¢ = 0.861 - ¢ = 0.865 O f = a.858
cs . o cs . _ . L o
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e - -

STATION 5 , ' APERTURE 5.6
FILTER BB : SHUTTER  0.010
FIIM S0-022

L o -2
o m - 0.1014 x10
f Ny By &y |

@ center position

e =@ center position

= 1.71 D = 1.72 - . p = 1.69

| = 0.7 . . . = -
T 73 T, = 0.776 g = 0,792
b =173 D =1.74 - f-';f-nﬂj”=_1;7i

I

' =0,778 . v =0,78

3 cs cs. Co .Tcs 0.773 ‘

o

i

o)
PR
~} -
=

]

| 173 ... DB =399
= 0.773 e =078 . T =o.m

=} cS cs

-



.

STATION 5
FILTER BB
FIIM 50-022

{Nl Fl d)k

_APERTURE__ 5.6 _ e
SHUTTER 0,005

0.1014 x 102

L @ center position

% S }!——M':@ center position

p = 1.19

it

0.824
s :

D = 1.22

© _ 0,835
Tcs S

b = 1.20

= 0.828
cs

3

~ 1.20 . p = 1.8

'CS_’ - . o . cs

2 123 .. p =1,20

- 0.838 Y g = 0,828
cs _ . CB_ .

‘D = 1}21 . p . =1,9

© - 0.831 o = o0.824
“es T o cs
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; ¢s

STATION - S : ' APERTURE 5.6
FILTER BB " SHUPTER  0.0025
FILM S0O-022 _ - ) ' '

. 0.1014 x 10~
f”x O e

T

g = 18T T T @ center position

‘i .

me_QLf_@ center position

7‘ - T e e ..l.‘..—.
R S

= 070 . . D = 0,72 : D = gm
T .= 0,856 T = 0.861 . T, = qg.856

cs . cs

- D =072 D =975 . .- D =433

= 0‘86} o Tes = °°879 : L ;f‘l  ?¢5 %'0'8611

~.0.71

s = 0.861 Tes = 0.867 - Tog “ o856

o
L}
=
»
~}
M-
n
=]
[ ]
~1
(.
o
|
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LY

STATION 5 _ : APERTURE
FILTER EB ' : SHUTTER
FILM S0-022

o | . -
{ N, By 4 = 0.1014 x 107

o«
“. N = Ai_... ig‘ﬁ,, PR e ——
rel e -
af2 E fa .
T = = Q.855
cs - 7 oEJ2
£ 10 f NA Fy 4,
= 1,17 . D = 1_19',
Tes = 0,837 o T = 0.844
cs = 0-855 T, = 0.855
_ _ o
D =1.18 | D =120
ds = 0,841 ) Tcs = _0_-‘845 o
100

8.0
0,010

@ center position

cs |

cs

es

@ genter position

1.17

0.837 - .

1.19°

0.844

1.18
0.841



STATION. 5 ‘ APERTURE = 8.0

FILTER BB - SHUTTER__ 0.005
FIIM S0-022 ' '

5

| 4 = 0.1014 x 10°
f R SE S

@ . center position

""1" S 0.878 __M___)u@ 'ce_anj:ler posu:nl.cm

= 070 - . D = 071 - D = 0,69

= 0.86 - T = 0.866 T = 0,854

- Tes cs ' . Qo £s

p =072 ‘b =073 . p =o0m

P o= 0.872 . ° T = 0.878 P = 0,866
CS _ : ‘ '. . C38 - ) ) L cs . ‘

b =07 . D =071 . D =070

T Teg = 0-866 - Tgg = 0.86

L]
-
8
: fre]
a3}

n

. 101
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N
STATION 5 APERTURE 8.0 .
FILTER_ BB SHUTTER . 0.0025
FIIM SO-022 ' '
'f N, Fydy = 0.1014 x 1072
S R = o9
: b ¥rel . T e
: a2 E ra .
T = = 0,921
cs — R .
: t .10 SN, Fy 4, o
= 0.38 = 0.39
. cS = 0.898 ) CS“: 0.909 . os
‘D = 0,40 ‘D = 0.40
T = 0.921 = 0,921
cs . cs cs.
§ : P
D - = 0.38 D = 0.38
Tos = 0.89?-' cs = 0.898 os
102

@ center position

e @ center position

a.38

 6.898"

0,39
0.909

O.f'.3 7

0.286



STATION 6 o ~ APERTURE 4,0

" FILTER GG + MM SHUTTER 0.010
FILM 50-022
W, F 4 = 0.8744 x 1073
S 9= |
E . ; k _

1.57 : |
measure = = 3047 @ center position
sensitometry . 1,55 S : '
- sf2188 a4, =

- _ - A m - _125,9 @ center position
cs 7 . T E 274,56 -
-t w0 f WF, sS4, s I .
= 1.59 D = 1,60 .. D= 3.5
es = ©0.408 Tes = 0.412 : Tog = 0,397
= 1.6l D = 1.63 D = 160
cs =. 0-417 es T 0.427 T 0.412
=" 1,59 - D = 1,61 D = 1.8
cs = 0.408 Tes = 0,417 o Tos = 0,402
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STATION 6 o . APERTURE 4.0
PILTER GG + MM : SHUTTER ©.005
FIILM S0-022

’

j WR Fl SA dl = 0.1146 x 10 ° . | o )

E | ' | .

measure - 1,32 : ; '

. 0,933 @ center position
sensitometry < . L35 : : ‘

. af®i1.8 s a,
T - e - -
Cs 7 E N
. ot "10;.£ wlesAdA s - 179,90

o - _112,.28@ center position -

p = 1.09 - ° p  =. 1l.12 1,09

T = 0.571 # = 0.592° o . .0.571 .
cs - . - h : cs . .

it

p = 112 . " p = 115 . p . 111

T = 0.592° - o . o0.613 . p = 0.585
cs . cs cs

- 1.10 ©p. = 11z 5 . 1.09

¢ = 0.578- p o 0.592. - o . _ 0,571,
oes : . Tes C e Tes T
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STATION 6 ' ' APERTURE _ 4,0

"FPILTER GG + MM - SHUTTER  0.0025
FIIM S0-022 ' ' '
| W F. S.d = 0.2291 x 1072
B N S Yy Wbl
Eﬁea ﬁr ‘ ' 1 05-‘
e T —— 0,87 = @ center position’
sensitometry 1.11 ' , _
4 £? l1.88 /4, E
" _ * .o m - 104 76 @ center pOSlthn
“es E_ 179,84 :
t 1r10 ¥ WAF)\SldA N 5
= 0.67 D = 0.69 D = 0,67
= 0.595 T = 0.609 T = 0.595
cs ‘ GE ) cs -
D = 069 ' D = 0.71 b = 0.69
T = 0,609 T = 0,624 . T = 0,609
Tes . - Tcs A - Tes
=  0.67 D = 0.69 b = 0.67
= 0,595 T_= 0.603 . T = 0.595

cs ot . cs : cs
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5.6

106

STATION 6 APERTURE
FILTER GG + MM SHUTTER ° 0©.010
FILM SO-022
. [ ]
W, F. 8, d, = 0.1147 x 102
N s Ul s U Wi . ‘
v CoA
Emer:).sure . 1;31
s - = : = 0,912 @ center position
"sensitometry 1.35 '
4£21.88 Ja. E ) :
. - Y om _ 215,07 @ center position
' Tes RS E " 360.16 '
t #10° S W\F,S,d, 5 o
D = 1,08 ‘D .= 1,10 D = 1,08
= 0.552 P =  0.566 T = 0,552
s cs . cs i
= 1,11 = 1,13 = 1,09
=  0.573 = 0.587 = Q559
cs . cs T cs .
i ’ : -
= 1,09 = 1.2 = 1.09 -
Tog = 0.559 .Tcs = 0.58" cs = 0.559



STATION 6 ' - APERTURE . 5.6

FILTER GG + MM I SHUTTER  0.005
- FILM 50-022 o '\. '
ﬁ Fls 4. = 0.2291 x 1072
P Ui Wy U e
Et.neasx.lre‘ ) 1l.0l4 ' . .
= ————— = . 0.85 @ center positicn
sensitometry 1.11 :
2 ' . -
4 £ 1,88 s a B ‘ : .
T = A__, _m-- . _200,72@ center position
cs . 7 E - . .
t 110 f WAFJ\SAdA | s 35_9.69
= 0.66 D = 0.7 ' p = 0.66
= 0.569 . = 0.576 T = 0,569
cs cs - _ - cs .
D = 0.68 = o070 D = 0.67
D "= 0.67 ‘D= 069 . . D = 0.67
= 0.576 . = 0,59 7 = 0.576
cs B . cs - . } . - csl_ .
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STATION 6 APERTURE

108

5.6
FILTER GG + MM - SHUTTER  0.0025
FIIM S0-022 ’
[w r s a = o.7658 x 1072
A A TA TN T > :
e
E“ Emeasu é 0 81 | =
' d s = 1,047 @ center position
sensitometry 0,79
42188 fa P
T _ . N A__ . __m-- _246.94 @ center position
es 7 - E 601,15
t m1o° S WxFJ\SAd;\ s .
- 0.40 p = 0.41 = 0.40
T = 0.556 ' T = 0.569 T = 0.556
cs i ‘ cs cs .
p = 0.41 . p = 0.42 = 0.41
T = 0.569 T = 0.583 = 0.569
cs . cs . cs
'~ 0.569 @ = 0.583 = 0.569
cs C5 . . cs



STATION 6 ‘ APERTURE 3.5

FILTER AR o . SHUTTER 0.010.
FiiM  S0-022 \
a 0.5837 x 107>
" Fy Sy 9 .
“;‘ ,' '!
Emea‘st‘lré 1‘ 1.94 ) : b
= T = 1l.48 ‘ @ center position
sensitometry B
4 £2 1.88 [ .d g I;
" _ T m - . 136.26@ center pos:Lt:Lon
L tes B = i83.28
t nlO .r wlplskd)‘ s
= 2,19 D = 2.21 _ D = 218
= 0;596 2 .P = 0.61 . - T = 0,588
cs B : Ccs o .CS I
= 2.22 D = 2,24 ' b = 2,21
= 0,617 T = 0.632 ' T = 0,61
cs ) . ' cs , . cs
= 2.20 D = 222 b = 2.18
=  0.603 T = @617, T . ¢ = 0,588
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STATION 5

3.5

APERTURE
FILTER AR SHUTTER 0.005
 FIIM_ $S0-022 '
W F. 5. d. = 0.7828 x 1073
By Sy dyy = 9 x v
Efn"easure 1.66 - ‘
= 1.‘65 = 1,023 @ center position
sensitometry : '
2 o .
4 £°1.88 [ 4 E .
T = : A R - 94,27 @ center position
cs 7 E '
3 - 122,89
t w10 S W}\F}\S)\dl' .85 S
SN ) . . .
= 1.72 D = 1.75 = 1.71
= 0.617 . ¢ - = 0,639 = 0.609
- e . . cs : cs ‘.
7 1.78 b = 1.81 b = 1.76
= 0,662 : ¢ = 0,686 _  d.646
es o Tes T cs
_' D'; 173 1.78 1.73
. 0.624 0.662 0.624
cs cs cs
110 - e



STATION 6 : . APERTURE _ 3.5

‘FILTER  AA ‘ SHUTTER  ©.0025
PIIM S0-022

4. = Q.1827 x 10 © .
J Wl F)\ S}\ d)‘
E 1.40 ' 1‘
measure - _ s = -1.12

@ center position
sensitometry 1.35 :

4 €2 1,88 ra,  voE

T _ ._m _ 3_031’35:@ center position
cs 7 - E T :
t w0 f wleshd)‘ s 143.42 :
D = 1.22 p = 126 p = 1.23
‘= 0.644 T = 0.675 T = 0.652
es ‘ o cs : ) cs
= 1,26 . p = -1.30 ~ p = 1,27
= 0.875 T = 0.709  p = 0,684
cs ‘ . - cs : RLot= ;
p = 1.23 " p = 1l.27 b = 1.24
. = 0.652 T = 0.684 g = 0.86
_CS . cs ’ : .. - C8
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STATION 6 | ‘ APERTURE 4.7

CFILTER AR SHUTTER 0.010
FIIM  S0-022 . o
.w F. S, 4 é) 7828 x i0"3
XA ST T :
«
B easure 1,65 : .
— = = 1.0 @ center position
sensitometry .65 :
4¢21.88 f d' E ' '
. _ " . m - _ 166, 11@ center’ pos:.tlon
- es E T 245, 79
,t 1110 f W)\FAS}\d?\ s
p = 169  p = 1,71 N W
T = 0.543 T = 0.557 p = 0,53
cs, : cs : . cs
= 1.74 - p = 1,78 . p = 1,72
= . 0.576 T w - . 0.605 p = 0.563
cs k ‘ cs | cs
= 1.69 p = 1.73 b = .1.69
T = 0.543 P = 0,57 o = 0.543
cs . cs - . ’ _ ' o cs i '
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.6.

"APERTURE 4.7

STATION
' FILTER_A_A___ sHUTTER ©.005
] FIIM SO0-022
L 01779 x 1072
B EAS Ho= )
I::measure 1.39 s ‘ ’ | )
= : = 1.096_ @ center position
sensitometry 1.35 )
g a£21.88 sa E o .
- - A - Mmoo _ 182,14 @ center positicn
‘cs 7 "E T 279.3 S
t w10 f w,F, 8,4, s .
= 1.18 ‘D = 1.21 = 1.18
cs = 0.575 os = 0:997 cs 0,"5'75
g D = 1,23 D = 1,27 = 1,22
Yes T 0'6,1 - ‘cs'= 0.641 es 0.604
D= 1.20 = 1.24 = 119
os = 0.55 cs = 0.619 s = 0.582

113



' STATION 6 f . APERTURE 4.7

" FILTER A7 o : SHUTTER  0.0025
FILM SO-022 ‘

f W, F, § & =  0.3321 x 107°

A A A S
:‘. IE:mea sure 1.11 o .
LF . = . = 1.0 @ center position
sensitometry A . 1.11 : ,
4 f2-1 88 f a " E :
T _ . m - 166,11 @ center posxt:.on
cs’ E - 2601
\ﬂlO ! WlFlskdk °s
= 0.73 . p = 0.76 - " p = 0.73
=  0.627 ¢ = o0.649° . T = 0.627
cs SR cs - es S
D= 0.77 " b = 0.80 - p = -0.76
=  0.657 : = 0,682 ? = 0,649
es - . Tos . es
= 073 - b = 077 ' p = 0,573
= 0.627 - T = 0.657 T = 0.627
cSs i cs , o cs
a
o
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STATION 6 APERTURE 6.7

. FILTER AR SHUTTER 0.010
FIIM  SO-022 '

. B . . o -2
{W Fl S)L d)\r‘= - 0.1827 x 10

A
Em'easure ‘ 1,37 : ' ‘
: R = 1.04’{' . @ center position
sensitometry 1.35 . ' _
4¢21.8 fa,  E .
e = - A s _.m.- - _ 353.48@ center position
cs 7 - . E - T 573,67
L t vl f WleSde\ s .o
D = 1,17 . D = 1l.20 - D = 1,17
Tog = 0.55 es = 0.57. o Tog = 0455
= 1.21 = 1.25° .. b = 121
T = .0,577 = 0.606 ' T = 0,577
cs . ~cs .. es .
‘D = 1,17 = 1,22 D = 1,18
‘= 0,55 T = 0.584 .. T = 0.56
cs o cs _ o . cs .
R DL



STATION &

APERTURE
FILTER AA SHUTTER
FILM S0=-022

.jw F. 5. 4. = 0.3321::10'2

6.7
0.005

116

ATA A S
Emeasure | I1.09 . > ) :
= ' = 0.955 @ center position
sensitometry 1.11 '
st21.8 7 N E | . )
o _ ) ._m _ .322.38 center position
cs 'E 521,39 ‘
= 10’ f wlFlstA s _
= 7T - D = 0.74 D = 0.71
T = 0.615 ‘T = 0,638 T = 0,615
cs ST cs _ _ cs -
‘Db = 0.74 D = 0.77 D = 0.74
T = 0,638 T = 0.661 = 0.638
cs . : Tcs " cs .
= 0.72 ‘D = 0.75 D .= 0,71
= 0.623 T = 0.645 - = 0.615
s . ) . - CSV i

cs



STATION 6 APERTURE 6.7

. FILTER __ A3 _ . SHUTTER  0.0025
FILM S0-022

| ' "
- _ 0.8934.x 10
I NHR ST -

E - ' 0.85
. Ineasure - - . .y
= = 1.148 @ center position
sensitometry 0.79 ' ' ' '
4-f2 1.88 [ 4 E' h '
= , * A _m-- - 387.59@ center position
cs T . ' E o 701.3Z . :
t 110" f W,F,s,4, s )
= 0,42 D = 0.44 b = Q.43
= 0,731 T = 0,749 - - ¢ = Q739
cs T : cs - ‘ L cs _
= 0,44 "D = 046 . D = 0,44
= 0.749 LT = 0739 . o = 0,749
Tes o cs . : . Tes ‘
D = 0.42 D~ = 0.44 - D = 0.42
= 0,731 T = 0,749 = Q731
cs . : cs - . _ - cs o
. -~ 117



‘SECTION IV

DISCUSSION
The results show large variance, over 100%. in camera system transmission,
between stations along with some discrepancies within'some staticns.

The Tcs data have been analyzed for systematic and calculation error

" and the following potential discrepancies are worthy of note.

1. Radlometrlc data: As stated ih the Introdﬁction, the method

used to measure and record the calibrated light source is not
clear. The acceptance angle of the radlometer was assumed
‘to-be 51°, as measured on a very similar'PTD instrument. Any
error- in this angle affects iéé proportionally by é sine2
function. The positioning of the radiometer relative to the
light source was unclear. For calculatibns here_the instru-
‘ment was assumed to be in contact with the source. Should

. that not be the case, the values for radiance could vary.

2. ‘Spectrai sensitometric data: A gamma dorrection‘factor'was'r_

necessaiy,for‘each density level ofASPedtral sensitometric'
data. As described in Section'Ii, the Qamma of spectral |
sen51tometr1c data and the gamma of the I-B sen51tometer
'data were not the same, the p0551ble cause be1ng 1nherent

in the relatlonshlp between the two 1nstruments, o
This factor is variable with density leﬁel depending on the
'relétionship of the curves resulting from the two sets of

‘data.

In the case of the 50-022, an alfernate calculation method’

was possible because the 25 filter used for the sensitometric
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data was very similar, if not the same as the BB camera
filter. The gamma corrections for' S0-022 were calculated
on this basis. As observed in the D-log E curves, the

curves cross at a density of 1.2,

The gamma corrections for the remaindér of the films were
estimated by assuming a "normal"™ relationship of a series of

film-process curves at differing gammas. T, results would

obviously show the result of any misplacement of these curves.

Within 2424 data, however, the Tcs variability covers only

a small range indicating the curve relatibnships are close.

“Analytical Densities: The red, green, and blue densities

read and recorded for the color films, 2443 and 80-356,
represent incomplete separation of colors and a :esuitant error

inT .
" Tes

: Overlapﬁing of dye layers, as shown belqw, causes densities of :'

one layef t¢ be affected by one or both of the remaining
layers. For example, at 450nm in the illuystration the blue

'density of the predominant yellow dye is affected by both the

magenta and cyan dye layers,

Radiometric analysis requires the use of analytical densities

where the dye concentrations are isolated and the influence of

radiation on that dye layer may be determined,

Tcs results showh here were obviously in error for this

reason.,

" 'Camera apertures: The relationship of camera apertures for

the S190A cmaeras is not clear. Nominal apertures were in-

. ¢luded in the calculations here and data indicates some érro: :

in the result. The experiment layout tends to indicate
selection of camera apertures at qne?half or full f-stop

increments. TIf this is the case, 2424 film with a CC filter



7-

‘Camera shutter: There are instances where discrepancies

at a nominal f/9.5 aperture and a'shutter'speed.of.0.00E
seconds.produéed a'1.73 density whereas a density of 1,79

was produced at f/lB.O:with a‘shutter"speed of 0.0l seconds.
This répresents an expcsure'défference of 11%Awhich would

be expected at £/13.0, because this is not a full f-stop less
than_f/9.5.r‘1f half stop dgtents werg'qsed on the lens and
T¥stops were calcﬁlated,f/9.5 and 13.0 could be erroneous

values,

. .
§ . . il

. result when all parameters are equal except shutter 5peed;

For example, 2424 £ilm with a CC filter at £/16 results in a
.dehsity of.0.98 at a shutter speed of 0.005 seconds and 1.65
at a shutter speed of 0.0l seconds, This density difference
represents an exposure difference of 2.2 times when the shutter

speed change was only 2.0 times;

‘Gamma  correction factor: The gamma correction factors are

limited to the densities used for spectral sensitometric data.

At either extreme ofrthe D-log E cuxve this factof could be

- large and could produce iarge diécrepahcies; For examplé;'
12424 film with a DD filter, 0,010 shutter, £/11 produces a
‘density of 2,07 and a Tcs of 0.977 compared to T;S results

18% lower for different densities and the same film~filter

combination.

~

" Exposure: In at 1east'one case; 2443, the camera exposure

" placed some data on the éxtreme'toe of the curve. Density

differences'may not change with an exposuré change causiné'

large Tcé discrepancies,
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Results,were checked for each black-and-white film-filter -

combination using the foliowing method :

2 |
aat®E LA,

Tes ™ ' 7 '
t 10 j‘. NAFAd_X |
where
T = camera system transmission

cs

A = filter factor determined as difference between camera
,and‘sensitometer filter integréted over useful range

of 10rm intervals.

f = camera aperture
E = sensitometric exposure to produce measured density
t = shutter speed
_fa ‘ T ‘ cay . ‘
A = light source and filter integrated over 10Omm
intervals o -
f N F,d, _

~ This check showed that the Tcs results were consistent relative to

each film—filter combination.
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" SECTION V

CONCLUS IONS

The following are concluded from this task of determination of camera

gystem transmission from available. data:r

°  Extreme care must-be taken that Sensitometric and spectral
sen31tometrlc callbratlon fllms are processed the same as

the camera films,

® - It is essential to know how calibrations were made and to
have ready access to the data, The prime examplé here is

the calibrated light source.

¢  Filters used for camera exposures should be matched and

made available for sensitometric exposures,

@ | Tcs may be determihed using thE'data'aﬁailable hgre. The
results would leave the question of absolute T cs unanswered
but the results would be acceptable for relative T cs which

. would normally be appllcable to real data

e Gamma'correction curves should be derived-for all approﬁriate

film-filtér'qombinations.

M Analytlcal densities are necessary for absolute radlometrlc

calculatLOns 1nvolv1ng color fllms.
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"SECTION VI

RECOMMENDATIONS

*

These recommendations result from this task.

e Where radiomefric determinations are to be made, careful
consideration of processing the calibration and the data -
films.must be‘made so that they'are processed identically,
Idealiy, calibration exposures should be‘made on the data "

‘film as is the current case with s5190A data.

® Data reductlon of films requlrlng radlometrlc data should
be coordinated closely such that adequate 1nformat10n and
proper access to calibration and measurlng 1nstruments are
eavallable. These callbratlon 1nstruments would 1nclude the
I-B sen51tometer, sPectral sen51tometer, and radlometer, as
well as measurlng 1nstruments Whlch mlght 1nclude den51tometers

and mlcroden51tometers.

° Should absolute values for camera system transmission be re-
' qulred the entire task, 1nc1ud1ng lamp scurce callbratlon,
film callbratlon film proce551ng, film readlng and T os
calculatlons should be closely coordlnated 1deally within .

the same group.

° ' The capablllty should be developed for routlnely supplying
' analytlcal densities for color films used in pro;ects where

radiometric determinations are to be made.
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- 'APPENDTX A

DENSITY VERSUS 1LOG E CURVES

Density versus log exposure curves for the sensitometric exposures
and for the gamma correction curves are included here.

The sensitometric curves are representative of the process gamma
used fbr the camera exposed films. The gamma corrected curves_'
are representative of the gamma di“splayed' by the spectral sensie

tometric data.
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DATE 13 Jan 73 CONTROL # Station 6 TASK _KSC KMOO2 __ PREPARED BY_.Pre Sensi
FILM . S0-022  EMULSEON # __ 1= 'MFG EXPIRATION DATE
772-150eXPOSURE DATA 3010 | PROCESSING DATA DENSITOMETRY
-~ | SENSITOMETER ____ I~B prOCEssor _ Fultron #2  lIinstrumewyMacBeth - 1oppep g }
T | tuminanT 2850 ok|cHEmsTry__ M¥-819 TYPE _ TD2L/DR  tp_max
TIME 145 Ec SPEED______ Tanks_ 9 rem| APERTURE SIZE_ 2 mm| GAMMA
FILTER 5500 235 | TEMP °F B2 TIME ~_| FILTER Visual BASE + FOG
B 3 5 7 ¢ . n 13 15 17 19
.CHEM‘CM_- 4.0 g R T e T ey T L T e L T R T T T O T O T G O T 4.0
-ANALYSIS P : 7
For . 38 : 7 = - _ —=—1 3.8
T 3.6 : ‘ ‘ ] : 3.6
—— 34 = . _ 7 3.4
TRP 32 - = — 3.2
" KB, 3.0 - == . - - - e 3.0
21 . 2.8 ' = 2.8
20 : == == '
19 2.6 _ ,J 2.6
18 . = - . —] - I
n — g
= 2.4 o : - 2.4
‘6 - . - ll’ % —
15 e e e
14 2.2 = 2.2
13 . 7 3
12 | 2.0 - . 7 —— - = z Z.Q
nl ] E 7 '
10 -] 1.8 1.8
9 . : —f '
8 1.6 = . : = = =N
7} : 2 S
) 1.4 I‘;’. = 1.4
$ 4 - —=—f—
4 : . F—= - 7 - — =
12§ : : _
3 . : _ 7 : = 1.2
7 1.0 : : = : —i 1.0
B = : = &
) ‘ﬁ = 1':’ — -5
Technicolor == 7 = —— =
. ° .4 ,)'I = .4
" ABSOLUTE 2 , , : E 9
LOG E : , ' 3 .
~ ATR.LE. O - ———t : _ T
' {-' 8.17 “_10 HOTIONTTIE H!HH{EU_U[VHHIHHHTTV1 L T T TR T T TG e fI_TlH LU G LUIH];TI‘[IE IRNTARALLEIANE
— -3 6 9 12 12615 1.8 2. 24 . 27 3o
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DATE —__" CONTROL # TASK - PREPARED BY

EMULSION # . MFG ' EXPIRATION DATE —

FILM — _
.~ EXPOSURE DATA ~ PROCESSING DATA DENSITOMETRY
SENSITOMETER PROCESSOR INSTRUMENT {sSPEED ) —n
ILLUMINANT ____ K| CHEMISTRY TYPE _. D-MAX
TIME ____ . segc. | SPEED TANKS _ —FPM] APERTURE SIZE________~mm| GAMMA
FILTER _ TEMP °fF TIME o FILTER | 8ASE + FOG
- 1 3 s 7 9 n 13 15 17 19 21
. CHEMICAL &0 IO T T T T T T T 4 o
-ANALYSIS - Y = . . o
—  GAMMA CORRECTION CURVE FOR S0-022
—_— g - . — 3.8
- SP GR T E : : :
— Actual data = =
———e 3.6 = mm———————Extrapolated data — 3.6
3. = ' 3.4
A 3.4 F——F : e — E ‘
. . 3. . : — 3.2
TRP 32 _ = = =
.........E.B_r._ 3.0 3.0
21 128 _ == 08
20 : _
19 2.6 = ' —— 2.6
18 ' s
17 2.4 2.4
16 —
15 — : i = =
2.2 : = == === 2.2
14 - : : = :
13 i - n z _
12 . 2.“ ] - = = 2-0
n : ‘
10 1.8 - 1.8
9 =
= 7 4
8§ 1.6 = = — 1.6
7 : = . o
6 1.4 == , = 1.4
5 — : i . Rl e e IR
4 : : : 7 : - , =
- 1.2 : : - .
2 3 "‘P ‘ - -‘_
; 10 = : — .0
B = = .8
. - .6 ;};{ = '6
Technicolor Z “
4 - : : : : : .4
ABSOLUTE 32 —= = ‘ = 2
LOGE . e _ ‘ = =
AT R.LE.- ® . _ —] ' — = =
~10 [T CTTOT T T T T O T ST T TEATI (T AV T A ANTNITAIAE

3 6 9 12 12715 0 18 2. 2.4 2.7 3.0




13 Jan 73

KSC KMOC

' Station 2 " 2 . _ Pre Sensi
. DATE —— CONTROL # - TASK i PREPARED BY
CFILM 2424 EMULSION # 431, MFG EXPIRATION DATE
g 772__150'ex?osuge DATA3010 PROCESSING DATA DENSITOMETRY
| sensiTomeTER __1-B | PROCESSOR Hi-Speed (NSTRUMENT _MacBeth (gpegp (. ) —
ILLUMINANT 850 oy | cuemsTRY b-19 TYPE TD2L70R 15 nax
TIME _ 1/50 - sc.]SPEED Tanks __4 Fem| APERTURE SIZE___2___wm| GAMMA
FILTER 5500°K + 898 | TEMP °F 70 TiME FILTER, Visual lNpase. Foc
- 1 3 s 7 9 n 13 15 17 19 2
CHEMICAL . [ T e T T T P T T D T T T T T 5.0
ANALYSIS - : : .
~F e 38 - 3.8
—— 3.6 3.6
. pH
T_ 3.4 h ‘.3'4
~Tre 32 3.2
—"Tg:—-*' 3.0 3.0
21 2.8 2.8
20 .
19 2.6 2.6
18
17 2.4 2.4
15 — "
15 =] -
.2 = .
14 1% : 22
13 = 1
12 2.0 2.0
i
10 1.8 7. 1.8
9
8 1.6 1.6
7 =5
6 1.4 == 7 1.4
5 7 —
4 s ; o .
3 1.2 5 7 = 12
2 K 7’/' -
] 1.0 {Lr' ],Q
oa ,”l -8
_' . , .6 ,/l . .-6.
lechnicolor . S _
' A = =] .4
ABSOLUTE 2 E i C = 2
. LOGE - — ‘
ATR.LE, O : = _ =
7.17 -10 e T O O O T O L T T T O T L T T T O T I I T R T O TTIT
3 6 9 12,5 L5 1.8 2.1 2.4 2.7 30 .



DATE CONTROL # TASK PREPARED BY.
FILM ' EMULSION # — MFG EXPIRATION DATE
EXPOSURE DATA FROCESSING DATA DE'NSITOMETRY
+ | SENSITOMETER PROCESSOR INSTRUMENT ; SPEED { ) e
| iceuminanT _°K| CHEMISTRY __ TYPE _ D_MAX
THME sgc. | SPEED TANKS Fem| APERTURE SIZE mm| GAMMA
FILTER 1 TEMP OF TIME . FILTER _- _ | BASE «+ FOG
- 1 3 5 A n 13 a5 7 19 21
CHEMICAL T O e T T L T T T T e T T o e T T T
4.0 = e : f 4.0
ANALYSIS = _ ‘ , :
= GAMMA CORRECTION CURVE FOR 2424 : o
SP GR 3.8 E _Actual data == 3.8
' = ~—————-Extrapolated data :
—_— 3eE= : ‘ 3.6
pH =
TA 3.4 3.4
TR | 3.2 L 3_3
KB, 3.0 3.0
2] 2.8 = - 2.5
20
19 2.6 1— 2.6
18 ' :
17 -
2.4 2.
16 — *4
15 2.2 -z = ‘
14 ) : 2.2 .
13 =
12 2.0 == , 2.0
1 T o =
10 1.8 = 1B
g . _ =
8 1.6 1.6
7 _ - _
8 1.4 7 14
3 — == :
4 : =
3 12 : 7 12
2 == = z
1 110 - I,‘l !-o .
= = 8
\ - — = %
Technicolor =
4 S e 4
ABSOLUTE = 2
LOG € .
AT R.LE.=0 — :
Ly S T N B ST T AT R DR R S IR AN e
mes ergs/cm” 3 ] S L2 31,9 15 1.8 241 2.4 % 3.0



DATE 13 Jan 73 CONTROL # _Station 4 TASK _KSC KMOO 2 PREPARED BY._PBre Senci
_ -356 - '
FiLM 073> EMULSION # _16-4 MFG EXPIRATION DATE
772~-15CEXPOSURE DATA3010 | PROCESSING DATA DENSITOMETRY
SENSITOMETER __1-B PROCESSOR ___Houston INSTRUMENT MacBeth ' [spgep { ) e
J ILLUMINANT 2850 K[ CHEMISTRY ME-4 TYPE TD217DR | p_max
TIME /5 sec.|speep ranws_ 22 voul APERTURE SIZE__2 | GAMMA
FILTER 5500 TEMP °F __98 TIME FILTER Yicual BASE + FOG
, 1 3 L 7 9 n 13 15 17 19 21
CHEMICAL 8.0 S e T T e T T LT T T T e o O T I N T T O O T A T JITTTGTAITTTITIT a O
ANALYSIS @ = .
P GR 3.8 - — 3,37.
o 3.6 3.6
- 34 3.4
— 3.2 —1 3.2
-TB,__ 3.0 3.0
2 2.8 == 2.8
30 ‘
9 2.6 2.6
18 == :
17 2.4 = 2.4 .
16 } N - ]
15
2.2 5
- N 2.2
12 2
12 2.0 3 2.0
" , S |
10 1.8 i:‘.— 18
9 3
8 . ‘._6 \“,‘ T - |.6
7 S _
6 SR Y= X 1.4
5 3
‘ hS
1. X
3 2 s 112
2 X —
3 1.0 _ X 1.0
-8 “‘x .‘8
. . n6 \\\“ .6
Technicolor = : ‘
4 5 ==
. ABSOLUTE == .2
LOG E _ = — |
. ATR.L.E. 0 - — =
8,17 =10 T I e T T T T T HII[IEHI_IH[ T T O T T A T ITTTE T _ﬂﬂlllll{l[ LT LT LTI AET
- .3 5 9 1.5 1.8 21 2.4 2.7 3.0

L2
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73

Station 4

N 13 Jan ‘ : ‘ Pre Sensi.
DATE 2= CONTROL ¢ TAsk KSC K002  preparep gyEZS S€0SI
FiLm 507356 EMULSION # 164 MFG EXPIRATION DATE
- [772-15EXPOSURE DATA30L G PROCESSING DATA : DENSITOME TRY
SENSITOMETER i-B PROCESSOR __Houston INSTRUMENT ___MacBeth | SPEED ( Yoo
ILLUMINANT L2850 °K|CHEMISTRY ME~4 TYPE TDZ17DR [ D-MAX
TIME 1/5 sec.{spPEED Tanks_15 Fem| APERTURE SIZE____ 2 | GAMMA
FILTER 5500 TEMP °F__28 TiME FILTER Status Hoase+ rOG
‘ 1 3 5 7 ] 4 i 2 13 15 - 17 19 21
CHEMICAL o [Ty T T T T T T T I I T T o
© ANALYSis 9 :
sp or 3-8 =| 3.8
R 3.5 3.6
A 34 3.4
Trp . 32 —1 3.2
KB' 300 3-0
21 2.8 . = 2.8.
20 ‘1- —— . 1
L = e T 26
18 - = .
- e
17 ‘ e :
m 24 Green N 2.4
15. NS Red —
2.2 e T
14 ! \ \l‘ 7= 2.2
13 ==
12 2.0 =S 2.0
T = :
]o I.B ._*\_.“\‘__ 1.3
H =
8 1.6 = == 1.6
7 : s
& 1.4 _‘1.‘_““ — 1.41
> =8 1"
4 = =
1.2 F Sy '
3 = .2
2 \‘\‘l\ !
1 '.0 "\'\‘% ‘Io
-8 “":‘Z\ .8 .
L . ..6 - \\::1“ -6
Technicolor . ER S '
4 SSE = a
ABSOLUTE 9 = = 2
LOG E ST — e e R
" ATR.LE. O . %
8.17 10 ! L T T O IR T TII HIESIRIHRR LA HI‘IH T S OO [IHIH?U_I}_H LTI
3 .6 .9 1.2 131 L5 1.8 2.1 2.4 3.0

2.7



TASK

DATE - CONTROL # PREPARED BY
FiLM .. EMULSION ¢ MFG EXPIRATION DATE oo
EXPOSURE DATA PROCESSING DATA _ DENSITOMETRY
| SENSITOMETER PROCESSOR INS TRUMENT SPEED ( )
ILLUMINANT _ K] CHEMISTRY {TYPE D-MAX
| TIME sEc. ] SPEED  TANKS Frm) APERTURE SIZE - mm] GAMMA _
FILTER ] TEMP °F TIME FILTER BASE + FOG
2 ¥ 3 - I 7 9 n 13 - 15 17 19 21
CHEMICAL T L T T T L (I T DI I o
AuaLysis SO T g
‘ E GAMMA CORRECTION CURVE FOR SO-356, RED
—_— s = X
SP GR = Actual data
——-;T" =K. ::-'_—:; "‘."""‘——--—Extrapolated da.ta 3;6
s . —3.4
- TA 3.4 3
TRP 372 3.2
KB, 3.0 ~—1 3.0
2t 2.8 — 2.8
20 =
19 2.6 +- 2.6
18 - —] :
17 2.4 = == 2.4
1% = T
15 =
2.2 2.3 .
14 = 2 =
13 = '
12 2.0 2.0
1 = .
10| 1.8 = = 1.8
-9 = :
8 1.6 - 16
" 7 - \1 . = .
i & 14 = ' == 14
5 - .
4 — = ,
3 1.2 — 12 |
2 .
1 ] 1.0 - 1.0
b W
.B — .8
. i
, ¥ . .5
Technicolor EE
A — 4
ABSOLUTE 9 2
© LOG E = )
AT R.L.E.- 0 =
-10 _T_rﬁﬁmm T T T T AT T T T T T e T I T T T A T,
3 5 9 1.2 18 21 2.7 3.0

. L3
132

2.4



DATE

PREPARED BY

CONTROL # - TASK
FILM — EMULSION # MFG EXPIRATION DATE
EXPOSURE DATA PROCESSING DATA DéNSITQMETRY
SENSITOMETER PROCESSOR INSTRUMENT _ SPEED (
ILLUMINANT oK CHEM!STR_Y TYPE D-MAX
TIME sec.| SPEED. TANKS rem| APERTURE SIZE ma| GAMMA
FILTER TEMP °F __TIME ___| FILTER BASE + FOG ___
| o 3 5 7 9 1 13 TIRY 9 21
CHEMICAL 4.0 T T O o o O T O T L L O O T T T O T T T T T T T LTI T 4.0
ANALYSIS %P E : - — .
— GAMMA CORRECTION CURVE FOR SO-356, GREEN
5P GR 3.8 E ' Actual data e 3.8
, B | m=——————- Extrapolated data = = -
_ 3.6 = L ‘ 3.6.
PFH = - =
TA 4 = 3.4
TR 32 3.2
T- 3.0 3.0
21 2.8 —— g
20 : ==
19 2.6 2.6
T _
17 2.4 2.4
16 — =
15 - - :
2.2 2,
4 : S 2
13
12 2.0 - == 2.0
1 . E X .
{70 1.8 = 1.8
9 —
8 1.8 16
7 .
. 1.4 £ - 1 1.4
5 = |
4 ] .
1‘ — — ._ 1.
3 2 1.2
2 = .
1 LWE i 1 1.0
8 _ = .8
' . —— 6
Technicolor :
A = = = .4
ABSOLUTE 2 = 5
LOG E == =
AT R.L.E.- O — =
~10 _HU” THTH le'EEIII_lLUJ T T e T O O T T T O I T T T HASIERRTEIRANR HIRHANURAED
3 S 9 1.2 133 15 1.8 2.1 2.4 2.7 3.0



DATE ' CONTROL # TASK PREPARED BY

FiLM EMULSION # . - _ MFG EXPIRATION DATE
EXPOSURE DATA PROCESSING DATA DENSITOME TRY
SENSITOMETER : | PROCESSOR __ INSTRUMENT . SPEED { y—— |}
{LLUMINANT SK| CHEMISTRY TYPE D-MAX
TIME see. ] sPEED_ TANKS FPM] APERTURE SIZE____ - wmm{ GAMMA
FILTER { TEMP °F TIME i FILTER BASE + FOG
' 1 3 5 7 e n 3 15 I ¥ 2R 1 21
CHEMICAL 4.0 I Ty T T T T O T IO
ANALYSIS Y E : ‘ B ) _ : ]
—  GAMMA CORRECTION CURVE FOR SO-356,BLUE
" TSP GR 3.8 E , Actual data . : . 1 3.8
S —— Extfapolated data ;
36 T . . ' 3.6
rH =
! [ — g - — += : 4
: TA 3.4 : = 3
~TRP 3.2 — 3.2
KB, 3.0 : : _ 3.0
217 2.8 = - 3.8
20 - pt .
19 2.6 = 2.6
18
7 2.4 == 2.4
16 == e
> 2.2} : = : : = e — 2.2
14 i === ' = : ‘ , S e
13 = : ‘ = _
12 2-0 3 : ~ = - - : - *.2.0
" ' : :
10 1.8 = 1.8
9 : : S —— 3
8 16 = _ —— : : 16
7 ————= == , =
3 "4 = < —=—a
I ‘ = = : _ '
" — = ..
1.2 .
3 | = 2
2 o =
1 1.0 —— 1.0
8 , : = = : — .8
s = = .6
Technicolor —
' A = —— 4
ABSOLUTE 9 PV——= — ' .2
LOG E — : == > —
AT R.L.EE.- 0O +—— —
‘ -0 I IO T T T T O T T T A e O T T AT O T T T

3 N AR, > 134 L3 1.8 2. 2.4 27 30



Bal

DATEXZ 330 73 contrOL ¢

: Station 3 TASK KSC KMO00 2 PREPARED BY Pre=Sensi
FiLM 2443 EMULSION 7 - 116-2 MFG EXPIRATION DATE
[772-1 50X POSURE DATASOL0 PROCESSING DATA DENSITOMETRY
SENSITOMETER __ I-B | processor_ 1811 #2 INSTRUMENTMBCBEER SPEED S
‘ ILLUMINANT 2850 ok]cuemsTry _ EATD TYPE TDzl?gR D-MAX
; TIME 1/50 . SPEED ______ TANKS Fem| APERTURE S$I1IZE. . mm| GAMMA _
L FILTER 55004W1 2 TEMP °F 104 . BIME _ FILTER Visual BASE + FOG _
- } 3 -5 7 9 1" 3 15 Y7 19 21
0 CHEMICAL IR £ T T T T T O T T 4.0
= ANALYSIS - . '
. SP GR 3.8 — 38
oH 376 3.6
TA 34 3.4
7 3.2 _ 3.2
ke, ~ 30 == 3.0
21 2.8 F = 2.8
20 A% 4
19 2.6 % 2.6
; 18 .
17 2.4 = 2.4
16 1 ¥
15 ' %
2.2 = 3 2.2
14 " .
B |
12 2-0 . 2-0 -
n =
10 1.8 Y 18
;
1e .6 =i 1.6
7 _ T
d 14 ; —F 14
s : .
4 3 o
: 1.2 % .
3 ‘1‘ 1.2
2 .
; 1.0 T - 1.0
.8 = .8
| ) = 1 .8
Technicolor = .
B 4 = =
 ABSOLUTE 3 = 2
LOGE =t ‘
AT R.LE. O . : : : =
e ]_7._]0 e L T O L O T L T T v T L T Ry T e T T T T T T T T T L T T T T TG
-3 B 9 1.2 135 1.5 1.8 23 2.4 - 2.7 30 .
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LR . ’ R -
- “ 13 Jan 73 : Station 3 KSC KMO02 : Pre-Sensi
- - DATE CONTROL # TASK PREPARED BY
. FILM 2442 EMULSION # 116m2 MFG 'EXPIRATION DATE
772-15EXPOSURE DATA3OLO PROCESSING DATA DENSITOMETRY
SENSITOMETER ___I~B PROCESSOR 1811 #2 INSTRUMENTMacBeth SPEED ( | IR
HLLUMINANT 2850 °K|CHEMISTRY EA-5 TYPE __TD217DR D-MAX
. TIME 1/50  gec.|sPEED TANKS Fem| APERTURE SIZE_ 2 " um] GAMMA
‘FILTER 5500 + W12 TEMP °F _104 BIME FILTER Status 2 BASE + FOG
_ ‘ 3 5 T \9 " LE N £ 17 19 21
r CHEMICAL o P T T T I T OO 4 ¢
ANALYSIS . : . :
: " $P GR 3.8 = 3.8
5 3.6 = 3.6
; ! Blue ‘
d vy 3.5 ¥ . 3.4
— 3.2 e =—=—3.2
: TRP s e— ——— = ‘:x\‘ i 1 )
| Ty 3.0 == 3.0
; 21 2.8 = 2y 12.8
. 20 i k-
: Green 5 3
: 19 2.6 : : 2.6
- [® - ==
| 17 2.5 ==t 2.4
‘. 16 S '
| 15 ' SFt= Red - —
7 2.2 &= 3 ‘li y 2.2
SN IE = =
12 2.0 = 2.0,
5 1 . e :
| 10 1.8 iea) = '8
9 - ==t -
2 16 “1‘1’3 : 1.6 .
7 S
: 4 SERE = 1.4
: = -
3 ‘-2 ‘_',“ 1.2
2 —
1 10 AR 1.0
.8 = .8
chnicolor =
Technicolor N =
| 4 =% “\jﬁ == 4
ABSOLUTE 2 \;:_L'}‘ '
LOG E ' = = 2
ATR.LEE. O = : !
7.17 -0 M O O T T O T O T T T T T T I T L T T
g -3 - .6 R 1.2 136 1.5 1.8 2) 2.4

2.7

3.0



DATE - CONTROL ¢ - TASK : PR_EPARED BY

FILM — — EMULSION # : _ MFG : EXPIRATION DATE
EXPOSURE DATA ' PROCESSING DATA "DENSITOMETRY
SENSITOMETER : PROCES50R {INSTRUMENT ____ -~ | SPEED { )
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APPENDIX B

' SPECTRAL SENSITOMETRIC DATA

i .. . -
This data, absolute spectral sensitivity in- cmz/erg_at specified
density levels for each film type, was used to calculate the camera
system lens transmission, '

3
y

~7 o . | 2 - '
A l0 conversion factor is necessary to ergs/cm” to watt-seconds/
cm2 to make the units consistent with the radiometric data for the

" calibrated light source.
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" APPENDIX C

CALCULATIONS FOR INTEGRATION USING SIMPSON'S RULE

A print of the calculations used to integrate source radiance,

filter factor, and log spectral sensitivity at 10mm intervals3ﬁsing
integration by Simpson's Rule are included here.

[

The integral was used in the Tc calculation.
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WL
680

690

- TGO
710
;20

0
rie
0
760
T70
780

790
800

B8ST

810 .
820 ..

830
8h0

850

. 860
870

_INTEGRAL

FIIM TYPE
FILTER
STATION
SHUTTER
D = 0.
£ = 13

2424
cC

Fast

..,J-. - as am

RADIANCE

.883000000000ex~05

.859000000000ex-0a
+105000000000ex=-0
.114000000000ex-0L

.129000000000ex-04

.151000000000ex-04
.176000000000ex-04
.196000000000ex=-04
.209000000000ex-0k
.215000000000ex=-0h
.215000000000ex-0L

.212000000000ex-oh

.208000000000ex~0k

202000000000ex-04

199000000000ex-04

.196000000000ex-0L

.194000000000ex=~-0k%

.191000000000ex-0k
.190000000000ex-0k4
.18900000000Cex-0L

2008677355h6ex

FILTER FACTOR -

.000000000000ex 00
.200000000000€ex=-01
.250000000000ex 0O
.590000000000ex 00
80000000000ex 00
. 870000000000ex 00
. 890000000000ex
. 880000000000ex.
. 840000000000 ex
. 820000000000ex
.850000000000ex
.910000000000ex
.890000000000ex
. 590000000000ex 0O
.230000000000ex 00
.900000000000ex~01
.500000000000ex-01
.200000000000ex~-01
.100000000000ex=01
Ogoooooooooooex 00

Q0
00
00
00
00
00

00

SPECT.SENSI.

LOG

849900000000ex
878800000000ex
885800000000ex
939200000000ex
060100000000ex
963400000000ex
100400000000ex
092000000000ex
.103750000000ex
.104600000000ex
.109650000000ex
.114180000000ex
.115070000000ex
.111300000000ex
.112120000000ex
.110200000000ex
.106820000000ex
.105460000000ex
,102500000000ex
10099000000 0ex

00
00
oo
00
00
00
01l
00
0l

01 -

01
ol
01
01
0l
01
g1

01

01

01

PRODUCT -
,000000000000ex 0O
.12996L4026935ex-0 ﬁ
.201803785095ex-0
L584732001781lex-0k
91787663113hex-oh

.120?52519178ex 03
.158089372075ex-03
.169331885212ex=-03
.101392786483ex~-03
19640489 T7166ex~03
.228221936248ex03
L26TL09T59401ex~-073
.26191076049%9ex-03
15h597825515ex 03
6050353 99ex-0
.223099 S3ex-0
.go9hlh1792009x-05
. 3317h978893ex-05
.20125820778hex-05
.000000000

000ex 00



65T

|

WL

680
690
700
710

- 720

730
7140
750

760

770
780
790
800
810
820
830
840
850
860
870

FILTER FACTOR
.000000000000ex 00

RADIANCE
.8383000000000ex=05
.859000000000ex~05 .200000000000ex«01

+»105000000000ex~04 ,;250000000000ex
.114000000000ex-0& . 590000000000ex
.129000000000ex~04 ,.780000000000ex
«151000000000ex~-04 . ,870000000000ex
.176000000000ex-04 ,890000000000ex
»196000000000ex-04 ,880000000000ex
.209000000000ex-04 ,840000000000ex
«215000000000ex-04 ,820000000000ex
«215000000000ex~-04 .B50000000000ex
. 2000000000ex-04 ,910000000000ex
.208000000000ex-04 ,.890000000000ex
N 2000000000ex-04 ,590000000000ex
«.199000000000ex~04 ,230000000000ex 00
.196000000000ex-04 ,900000000000ex=-901
+194000000000ex-04 ,400000000000ex-01
.191000000000ex~04 ,200000000000ex~-01
«190000000000ex~-04 ,100000000000ex~-01
.189000000000ex=04

CODOOQOOVOO0
QOOOOoOCOOOOOo

21
21
21
20
20

OOODOOOOOOOOEx a0
INTEGRAL .141196660090ex-01

5
8
4
9

4
7
7
6
5
8
2
2
4
9

00000000ex

SPECT.SENSI
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000ex
00000000 ex
00000000ex
00000000ex
00000000ex

0000000000 COICoOOD.

CO0O0O0OQOOoOoOOOOoOOCOOOIO0

PRODUCT
00000000000ex 0O
9542840187ex~06
406334428ex=-04
7204853%ex~04
5917364ex~04
132ex-04

 OWWLONOWR SN SEROW

QOO RN 00D ~I = L0 D B

OFEAUNEDAINOOUDEONN
O WO ENEULOO D

O W DN~ B O MW
CHMRFWROSRD~NOVWIWWL



09T

s 2424
FILTER t CC
STATION : 1
SHUTTER  : Fast
: D = 0,52 ;
f = 16.0 -
WL RADIANCE = . FILTER FACTOR LOG SPECT.SENSI,
680 .883000000000ex-0% .000000000000ex 00 .103120000000ex
. 690 .8590000000003x-OE L200000000000ex-01 ,105380000000ex
700 .105000000000ex-04 .250000000000ex 00 ,105770000000ex
710 ,11L4000000000ex-0k4 .590000000000ex 00 .110270000000ex
720 .129000000000ex-0k ,790000000000ex 00 ,112780000000ex
730 .151000000000ex~-0k4 ,870000000000ex 00 ,113230000000ex
740 .176000000000ex-0L ,890000000000ex 00 ,117160000000ex’
750 .196000000000ex-04 ,880000000000ex 00 ,115960000000ex
760 .209000000000ex-0L ,8L0000000000ex 00 ,120780000000ex
770 .215000000000ex-0k4 ,820000000000ex 00 ,120870000000ex
780 .215000000000ex-0L ,850000000000ex 00 ,125460000000ex
90 .212000000000ex-0Y4% ,910000000000ex 00 .130080000000ex
00 .208000000000ex-0L .890000000000ex 00 .131440000000ex
810 .202000000000ex=0k .590000000000ex 00 .126860000000ex
820 .199000000000ex-04 ,230000000000ex 00 .128390000000ex
830 .196000000000ex~0k4 ,900000000000ex~01 ,126060000000ex
8 .194000000000ex-04 .400000000000ex-01 .123330000000ex
850 .191000000000ex-0h . 200000000000ex=-01 .122310000000ex
860 .190000000000ex-0L4 ,100000000000ex-01 ,118450000000ex
870 .189000000000ex-04 .000000000000ex 00 .117090000000ex
292&&5388171ex-01 : . :

INTEGRAL

FIIM TYPE

01
01
01
0l
01
ol
01l

01
01 .

0l
01l
0l
0l
01
01
01
0l
01
01
01

~ PRODUCT
.000000000000ex 00

19hh568111109x-OE
.2997983979k42ex-0
852033877,91ex—0h
367TT81LT7L006ex-03
813&255205ex-03
.23254L2680619ex=03
2h907993h880ex~03
.283286300029ex-03
.285070522865ex-03
.32844101503hex-03
.385635719180ex-03
.3081815312545ex~03
.22120929980Tex~03
.879396&3 324ex~-04
.321L4390092L0ex~0k
.132788884L088ex~-0k
.638503618633ex~05
.290571891819ex-05

.000000000000ex 00



WL
680

690 -,

700
- 710
- 720

" T30
Eer:
760
770
780
190
800
810
820
830
8Lho
850
860

To1

"FIIM TYPE

FILTER
STATTION

SHUTTER

D =
£ =

RADTIANCE

.883000000000ex-05

Bsgaooooooooex-OE
.105000000000ex=-0
.114000000000ex-0L
.129000000000ex-0k
.151000000000ex~-04
+176000000000ex=-0k
.196000000000ex=0k

«209000000000ex-0k

.215000000000ex-04
.215000000000ex~0k
,ElEOOOOOOOOOex-Oh
.208000000000ex-04
. 202000000000ex-0kh
.199000000000ex-04
.196000000000ex~-0k

-.19h000000000&x-0h

.191000000000ex-0k
.190000000000ex-0k

.890000000000ex

A

1
;

: 2424

: CC N

v 1 ’

: Slow Med .
1.79 1.73
13.0 9.5

FILTER FACTOR
.000000000000ex 00
.200000000000ex~01
.250000000000ex 00
.590000000000ex 00
.780000000000éx 00
. 870000000000ex 00
00
.880000000000ex 00
.840000000000ex
. 820000000000 ex
. 8500000000006ex
.910000000000ex
.890000000000ex
«590000000000ex 0O
.230000000000ex 00
.G00000000000ex~01

00000000000ex=01
.200000000000ex=01

00
00
00

00

00\ 431500000000ex

.100000000000ex=01
INTEGRAL .3919998122h3ex-02 :

- LOG SPECT. SENSI.

.lhl3000000008x
.189400000000ex
.l 3100000000ex
L24T300000000ex
. 255900000000ex
.270400000000ex
.287500000000ex
.280100000000ex
.318200000000ex
«33T7200000000ex
« 3T7T2500000000ex
LA2Lh00000000ex

0o
Q0
00
00
0o
00
00
00
0o
00
00
00
0aQ
00
00
00
00
00
00

L25100000000ex
18900000000ex
§1100000000ex
63400000000ex
thOOOOOOOOex
2

4
3
3
3
3 500000000ex

.
-
-
‘.
.
L]

PRODUCT
.220$00002000ex 02

5719336595ex=0
L409UT680665Tex~0
11886 5041ex=0

)

T

29Sex- oL
9 .

191ex~0k

220ex~0b

6

6

8

8

9

8
131lex~0L
Boh3ex-0h
2
Té
9
8
6
0oy
T



WL
680
690
700

710

720
T30
T40
750
120
180 -
790
800
810
820

291

830

Lo
850
B0
870

FITM TYPE 3 2424

FILTER  ;.CC.

STATION 3.1 ,
1 Med C Fast

SHUTTER
D= 1,26 1,23
£ = 13,0 9.5
RADIANCE ~ FILTER FACTOR

.883000000000ex-05.,000000000000ex 0O
.859000000000ex-OE .200000000000ex=01
.105000000000ex~04 ,250000000000ex 00
.115000000000ex-0% .590000000000ex CO
.129000000000ex-0k4 ,780000000000ex 0O
.151000000000ex=-04 ,BT0000000000ex 00
.176000000C00ex~04 ,830000000000ex 0O
.196000000000ex~-04 .880000000000ex 00
.209000000000ex-0h .B8L0000000000ex 00
.215000000000ex-0k . $20000000000ex 00
.215000000000ex~-04 ,850000000000ex 00
L.ElEOOOOOOOOO&X-Oh .910000000000ex 0O

.208000000000ex~-04 ,890000000000ex 00 .

.202000000000ex-04 .590000000000ex 0O
.199000000000ex-04 .230000000000ex 00
196000000000ex oL . .900000000000ex=01
.194000000000ex-0kL .L00O0O0O0D000000ex=-01
.161000000000ex-0L .200000000000ex=~01
190000000000ex-0h .100000000000ex-01
.189000000000ex~0k4 .OOOOOOOOOOOOex 0o

INTEGRAL .10169851098hex 01

"LO
.54
.gs
Igg
.67
.27
:68
S73
.;s
Igﬁ
.85
.83
.83
.80
.;{fa
:TE
.13

G SPECT.SENSI.

STQO000000ex
6000000000ex
5500000000ex
7800000000ex
1T7T00000000ex
6T00000000ex
1700000000ex
2100000000ex
3800000000ex
2700000000ex
3800000000ex
2100000000ex
5500000000ex
2300000000ex
2T00000000ex
8100000000ex
1500000000ex
hOOOOOOOOOex
1700000000ex
5100000000ex

00
00

co .

00

oo .,

00
Ny
00

00 .

00
00
00
00
00
00
00
00
00
co
oo

PRODUCT
.000000000000ex 00
.6622518184T70ex~06 "
103425899756ex=-0 hJﬁ
298321300h5lex—0h
472L80961039ex-04 _
L62h016681952ex=-04 _ 1
.ET01985106083x-0h
.BLBBES22T08B3ex-0
951098665198ex-04
,997590517393ex~0k
113693193893ex—03
.13413 968906ex—03
.1327231 8568Tex=-03
.81003L247970ex-04
.311372972338ex-0L
.113396220773ex=-04 |
L 46920401664 3ex~05
.216802039265ex-05
.10Lh822270782ex-05
;,000000000000ex 00

/j‘



WL

- 680

- 690
700
710
720

T30

Tho
750
760
T70
TEO
790
800
810
820
830
840
850
860
870

. E9T

INTEGRALl,2585796300668x-02

FIIM TYPE

2424

FILTER = : CC

'STATION : 1

SHUTTER  : Slow
D = 2.08
£ = 9.5

RADIANCE -

.859000000000ex-oE_

,105000000000ex~0
.114000000000ex-0L
.129000000000ex-0Lk
.151000000000ex-04
.176000000000ex-0h
.196000000000ex-0k
.200000000000ex-0k
.215000000000ex-0k
.215000000000ex~-0k
.212000000000ex=0k
,208000000000ex-0k
.202000000000ex-04
.199000000000ex=-0k
.196000000000ex-04
.104000000000ex-04
.191000000000ex-0k
.190000000000ex~04

-.189000000000ex-0L4

i

-FILTER FACTOR

.200000000000e
.250000000000e
.590000000000e

Xx=01
x Q0
x 00

. 780000000000ex 00
.870000000000ex 00
.890000000000ex 0O

. 880000000000
.84L0000000000e

x 00
x 00

.820000000000ex 0O

.850000000000e
.210000000000e
.890000000000e
. 390000000000e
.230000000000e
.900000000000e
. 400000000000e
.200000000000e
.,100000000000e
.000000000000e

x 00
x 00
x 00
x 00
x 00
x=-01
x=01
x=-01
x-01
x Q0

_ 1,0G SPECT,SENSI,

- .883000000000ex-05 .000000000000ex 00-.4%29000000000ex=-01
,134000000000ex~-01
.260000000000ex-01
.770000000000ex=-01
., 769000000000ex=01

.103000000000ex
.113600000000ex
.105900000000ex
.128500000000ex
.150100000000ex
.187500000000ex
.243300000000ex
.24 7500000000ex
.236600000000ex
.235700000000ex
L,203700000000ex

«.174000000000ex"

.157200000000ex
.130T700000000ex
.132400000000ex

#]¢)
00
60
00
00
00
co
Q0
co
00

00

00
00
00

00

Ll -

a s & »

[ R RN N b b P B T S

PRODUCT
000000000000ex 00
177183452351ex~-06
278695083765ex-05
803076399059ex-03
120111h23200ex-0L .
16653142561 8ex-0L
203471072590ex=-0h

.220100L477828ex~0bh

L
[FH
-]

O oD M
[ NoaVes I St AU B

000ex 0O



WL
680
690
700
710
T%o
730
“Tho
750
760
770
78
790
800
810
820
830
8k
G50
B60G
870

poT

0.

FIIM TYPE 1
FILTER : .
STATION : 1

RADIANCE
.883000000000ex~-05
.859000000000ex-0 E

.10 00000000 0ex~0
.114000000000ex-04
.129000000000ex-0k
«151000000000ex-04
«176000000000ex~04
.196000000000e%-0L
«.209000000000ex-0%
.ElSOOOOOODDOex-Oh
.215000000000ex~04
.212000000000ex-04
.208000000000ex-0k
.202000000000ex-04
.199000000000ex-0k
.196000000000ex=0k4
+194000000000ex-04
.191000000000ex-0L4
.190000000000ex=-0L
189000000000ex—oh

FILTER FACTOR
.000000000000ex 0O
.200000000000ex~01
«250000000000ex DO
.590000000C00ex 00
.780000000000ex 00
.8T0000000000ex 00

.890000000000ex 00
. 880000000000ex
.840000000000ex
.820000000000ex
.850000000000ex

.910000000000ex
«890000000000ex
«.590000000000ex QO
.230000000000ex QO

00000000000ex-01
L400000000000ex=~01
.200000000000ex~01

00
0
00

00

.100000000000ex~01
V:OOOOOOOOOOOOex 00

~ INTEGRAL .5h6689359h20ex 02

LOG SPECT. SENSI
.280200000000ex
.327600000000ex

00
00

00 .

b
WUl
ol
.
.2
00 .5
.2
.2
o2
;
ol
o

.331000000000ex
.386300000000ex

.402000000000ex
h07800000000ex
25700000000ex
19500000000ex
L600000000ex
3800000000ex
2800000000ex
0200000000ex
0600000000ex
2000000000ex

300000000ex

600000000ex
8600000000ex
5400000000ex
6500000000ex
9900000000ex

6
8
1

T
§
T
6
2
Q
8
7
T

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

oo

'Olantoinnnoo-...t-

O\ oW I =) cwaAau B W g 1 O
OOV OO - O L A - L

O\ OO O e

OONNO

PRODUCT
0000000
5277699

000ex 00
923ex-06

2
3
3
2
7
3,
si
H
7

50878279kex-0

7
9
:
1
T
0
8
0

OO0 2N O
ML Ohve= VOO ONND L

17
83
22
33
30
80
18
00

0

9
1

2
0
>
>
0

Q8LEBEex-0
£33
278
6%8
5
187,
510
922822ex-04
627215ex=-04
53806lex~0k
271949ex-04
06551 7ex-05
50236Lex-05
518855ex-05
20256lex-06
000000ex 00



oot

WL
750

760

180

0 .212000000000ex=0k

9
00

- 810
gzo
30
840
850
860
870
880

... FIIM TYPE
' PILTER .

STATION -
SHUTTER
D=
f =

 RADIANCE

«.196000000000ex-04.

«+209000000000ex-0L
+215000000000ex~0k%
«215000000000ex=-04

.208000000000ex-0k
«202000000000ex~-04
.199000000000ex~04
.196000000000ex=04
.194000000000ex~-0%
.191000000000ex=0k
,190000000000ex-04
.189000000000ex-04
.186000000000ex~0L

2424 . o

s DD -

1.2 X

i Slow . .- “ 8low
C2.07.. 2,25
11.0 8.0

FILTER FACTOR
.000000000000ex 00
«100000000000ex=-01
.200000000000ex-01
«500000000000ex-01
«130000000000ex 00
+310000000000ex 00
.530000000000ex 00
«120000000000ex QO
.8L0000000000ex 00
.910000000000ex QO
.9L0000000000ex 0C
.95000000000Q0ex 0O
.960000000000ex 00
.960000000000ex 00

INTEGRAL .191&07519392ex-02

T Med
2,010 "
8,0

LOG SPECT. SENSI.
.105900000000ex ]
«.128500000000ex 0O
»150100000000ex 0O
.lBTBOOOOOOOOex 00
.2 3300000000ex 00

gSOOOOOOOOex 00
600000000ex 00
.2?5700000000ex 00
«203700000000ex 0O
«17LU000000000ex 0O

157200000000ex 0O
+130700000000ex 0O
.132400000000ex 00
«530000000000ex~-02

4 & * & 5 & ¢ & & & = € ».»

PRODUCT
11592 Lex~-06

9ex-06




991

INTEGRAL h67h938273u6ex-02 :

- FTIM TYPE : 2424
FILTER ¢+ DD
STATION : 2

SHUTTER : Slow Mad
D = 1,63 1,63

£ = 16,0 . 11.0

" WL RADIANCE - FILTER FACTOR
. 730 .196000000000ex-0h ,000000000000ex 00
760 .209000000000ex=-04 ,100000000000ex~01
-Tgo .215000000000ex=-0k ,200000000000ex-01
T .215000000000ex~0k ,500000000000ex-01
.212000000000ex-0h ,130000000000ex 00

: oo .208000000000ex~0k .310000000000ex 00
810 .202000000000ex-04 ,530000000000ex 00.

, 820 .199000000000ex-0k ,720000000000ex 00
830 .196000000000ex-0k4 ,840000000000ex 0O
840 .194000000000ex~0k .910000000000ex 00
850 ,191000000000ex-04% ,940000000000ex 00
860 ,190000000000ex-0L4 .950000000000ex 00
Bgo .189000000000ex-04 ,960000000000ex 00 -
8 .186000000000ex-0k4 ,960000000000ex 0O
Bgo .184000000000ex-04 ,360000000000ex 00
g00 .0060000000000ex 00 ,000000000000ex OO0
910 ;000000000000ex 00 OOOOOOOOOOOOex 00

'.Fast
1.59
8.0

.419500000000ex
- 464600000000ex
L483800000000ex
.519800000000ex
.570200000000ex
.580600000000ex
.SgEOOODOOOOOex
300000000ex
.524600000000ex
EOBGOOOOOOOOex
B5400000000ex
hTGSOOOOOOOOex
LU79900000000ex
.362800000000ex

" LOG SPECT.SENSI.

00
00 .
00
0o

00

00
00
00
00
00
a0
00
00
o0

.350000000000ex=-02

. 000000000000ex

00

.OODOOOOOOOOOex 0o

" PRODUCT -
. 000000000000ex 00
.609180911107ex=06
99143326ex~-05
20
Bex-0

« & & &

6

879ex~0k

9
8
b
h
6 2&
9

i
9 38620ex-04
)
86
3

30
55
o2
L5
99
26
50
69
L8

L.

;og L33ex-0k
L7 81 Tex~0h
117 B053ex-0h
78233385316ex~0h
L.000000000000ex 00
.000000000000ex 00 -

on—-'mmw-qo::;mro

wunﬁmuﬂOmkunm

1l
3
1
2
-3
2
2
)
2
%
1

h953ex-0'«"“'



Lot

WL
750
160
770
780
90
00
810
820
830
8ko
850
860

870
850
890
900

. PIIM TYPE.

"FILTER
STATION
SHUTTER
- D=
f-_'.

RADIANCE

+196000000000ex~0k

«209000000000ex~-0h
.215000000000ex=04
.215000000000ex--0h
.212000000000ex~0h
.208000000000ex-0h
.202000000000ex=0%

.199000000000ex~0k

-196000000000ex-0k4
.194000000000ex-0L
.181000000000ex~0k
.190000000000ex~0k
.189000000000ex-04
.186000000000ex-0k
.18L000000000ex-04
.18L000000000ex=-04

2424

.+ Db
1 2 ‘ - .
¢ Med © . Past
1.07 S1,10
16.0 11.0

FILTER FACTOR
.000000000000ex DO
.100000000000ex-01
.200000000000ex~01
. 500000000000ex-01
.130000000000ex 00
.310000000000ex 00
. 530000000000ex 00
.720000000000ex 00
. 840000000000 ex 00
.910000000000ex 00
.940000000000ex 00
.250000000000ex 00
.260000000000ex 00
.960000000000ex 00
.96000000000C0ex 0O
.950000000000ex 00

INTEGRAL .1200376686h2ex-01

- LOG SPECT,SENSI,

.836800000000ex

BTTSOOOOOOOOex

.823800000000ex
.940200000000ex
.gsgoooooooooex
.99 L00000000ex
.967900000000ex
W 9T71T700000000ex
.953000000000ex
.921200000000ex
.897700000000ex

8 7300000000ex

5200000000ex

. 38600000000ex
L U4h1500000000ex

.229000000000ex-01

00
00
00
00
00
00
00
00
00
00
Qo
00
00
00

00 .

PRODUCT
.00000000000Qex 00

.157632689T732ex~05
«336719645551ex-05
.9%57171300725x-0
267595750999 ex-0
.6h2228839531ex-0h
9943224361 23ex~-0k
+134241121835ex-03
.1&773267672 ex-03
«147245869950ex-03
.141860413315ex=03
.13607T4643829ex~03
.133024929433ex-~03
.102h19859839ex-03
,488190198842ex~0
.18&26h39615




89T

WL
750

760

170
780
790
800

810

820
830

840

850
860

845

890
00

INTEGRAL

2424,

PIIM TYPE :
FILTER : DD
STATION : 2 )
SHUTTER L Fast
LD =(159
£ = 16.0

RADIANCE
«196000000000ex-0k
.209000000000ex-04
2215000000000ex~04
«215000000000ex~04
.212000000000ex=-0L

.208000000000ex-0k4

+202000000000ex=-04
.199000000000ex-0k
«196000000000ex-04
.164000000000ex-04
+181000000000ex-04
.190000000000ex-0k

.189000000000ex~-0k
.186000000000ex-0h
.184000000000ex-0L

+184000000000ex=-04
2h68873h6193ex-01

FILTER FACTOR
.000000000000ex 0O
.100000000000ex~01
+200000000000ex~-01
. 500000000000ex=01
+»130000000000ex 00
«310000000000ex 0O
«53000000000Q00ex 0O
« T720000000000ex 00
.840000000000ex 00
.910000000000ex 00
.9240000000000ex 00
.950000000000ex OO
.960000000000ex 0OQ
«960000000000ex 00
.960000000000ex 00
.950000000000ex 00

"LOG SPECT.SENSI.

.115960000000ex 0l
.120780000000ex Q1
L12083T70000000ex 01
.125L60000000ex 01
.130080000000ex 01
+131440000000ex 01
.126860000000ex 01
.128390000000ex 01
.126060000000ex O1
«123330000000ex 01
+122310000000ex 01
.118450000000ex 01
«117090000000ex 01
.108110000000ex 01
.TET300000000ex 00
.383000000000ex 0D

PRODUCT

245595273ex=05

293958200ex~0

320059707%ex-0

908170

951850k
7134388

hTTlhhSSSex-OB
0%7&19 ‘
T1i13

T00

. 300006 757ex~03
.276043297228ex-03
26892615170hex-o3
«215220768221ex=03
«103368T700375ex~0
h22222553860ex-0

0000000000ex QO



69T

WL
500
510
520
530
. 5ho
520
3%0
1
600
610
620

+100000000000ex=0

FILM TYPE

2443

FILTER : EE
-STATION .t 3
LAYER ¢ Blue
SHUTTER. .+ Fast
D = S 1.37
£ = 8,0 -
"RADIANCE FILTER PFACTOR
+876000000000ex-05 .000000000000ex
»907000000000ex-05 ,100000000000ex
+922000000000ex=05 ,520000000000ex
+9LLh000000000ex=-05 ,T780000000000ex

«9TL000000000ex~05
«289000000000ex=0

.101000000000ex-04
.103000000000ex-0k
.106000000000ex~0k
.108000000000ex-0k
.10L000000000ex=-0L
.000000000000ex 00

»890000000000ex"

+930000000000ex

. «950000000000ex

.955000000000ex
.960000000000ex
.965000000000ex
«965000000000ex
«965000000000ex

.000000000000ex
INTEGRAL .9h221259h920ex-02 :

00
00
00
00

00
00
00

00

00

L11T690000000ex
00 .

Fast'
2.90
11

1L0G SPECT.SENSI.

.983h00000000ex 00
.103800000000ex 01
«114170000000ex Q1
01l
122110000000ex
.121730000000ex 01
.121450000000ex 01
.118130000000ex 01
.111280000000ex 01
.508200000000ex 00

00=~,500000000000ex=-02
00-,588300000000ex 00

00

.000000000000ex 00

0L

Med

. 1.33

11

PRODUCT
+000000000000ex 00O
933236385160ex-03

66440T0998T6ex=0
.11065386h éﬁex—03-

S14k22779486kex-03
.151697;85218ex—03-
155676695821 ex-03
14642820 T288ex~03
«.128206031658ex-~03
.329634894190ex=-04
.103027003525ex-0k
«2589T766761T8ex~05
.000000000000ex 00



oLT

" FIIM TYPE.:

: 12443
" FILTER  : ER -
STATION ; 3
LAYER 1 Blue _ Lo
SHUTTER : Fast - Med -
D = 0.57 " 0.32
f = 5.6 . . 5.6 -
"RADTANRCE: FILTER FACTOR

.878000000000ex-05

- .907000006000ex~05

.922000000000ex~-05
.9LL000000000ex~05
.97h000000000ex=~05

.989000000000ex—OE

«.100000000000ex~
»101000000000ex=-0Lk

+103000000000ex-04"

.106000000000ex-0k
«108000000000ex~0L4
.10L000000000ex~-0k
.000000000000ex 0O

.000000000000ex
,100000000000ex

.520000000000ex
80000000000ex
.890000000000ex
.930000000000ex
.950000000000ex
.955000000000ex
.960000000000ex
.965000000000ex
.965000000000ex
.965000000000ex
.000000000000ex

~ INTEGRAL .612202052796ex-02

o0

00
Q0
00
00
00
oQ
00
00

00-.167200000000ex
00—.832200000000ex

00

00 .

\'Slow:

0.23 0.56

5'6 8.0

LOG SPECT.SERSI,
T1300000000ex 0O
33000000000ex 0O

«9217800000000ex 00

«.980800000000ex 0O

«103130000000ex 01

.103460000000ex 01

«102500000000ex 01

«100130000000ex 01

«922100000000ex 0O

«353800000000ex 0O

0o

00

.000000000000ex 0O

Med -~ .'Slow

‘ Slow -
0,32 0,54
8.0 11.0
PRODUCT

.000000000000ex 00
.61T457808335ex=-0

96765831k 73ex=0
.70hh766h03 Dex=04
«9316417 SlDBex-Oh
.0060L5643166ex-0k
.100629103892ex~-03
«96TLL15T158Tex~0k
. 8264345361 0kex=-0k
.231011275812ex- ok
«T709171165028ex~05
«147693251824ex-05
000000000000ex 00




LY

"INTEGRAL .10L361348LLU0ex-

.. FILTER 1+ EE . _ ;

- - STATION 33 - o

'LAYER : Red R

SHUTTER  : Fast - Med

D = 0,17 . 0.11.

f = 5.6 5.6
WL RADIANCE FILTER FACTOR
500 .878000000000ex~-05 ,000000000000ex
510 .907000000000ex=05 ,100000000000ex
520 ,922000000000ex-05 ,520000000000ex
SEO..thOOOOOOOOOex-05 .7T80000000000ex
4o .9T7L0D00O00000Cex-05 ,890000000000ex
£50 .989000000000ex-03 .930000000000ex
560 .,100000000000ex-04 ,950000000000ex
570 .101000000000ex=0k4 ,955000000000ex
580 ,103000000000ex~0k4 ,960000000000ex
500 .106000000000ex~-04 ,965000000000ex
600 .108000000000ex-04 ,965000000000ex
610 ,104000000000ex~04 ,965000000000ex
620 .990000000000ex=-05 ,265000000000ex
630 ,939000000000ex~05 .965000000000ex
640 ,906000000000ex-05 ,965000000000ex
650 .869000000000ex-05 .965000000000ex
660 85 000000000ex-05 ,965000000000ex
650 .8 2000000000ex-05 .965000000000ex
680 ,883000000000ex-05 .965000000000ex
690 .859000000000ex-05 ,965000000000ex
700 .105000000000ex-04 ,965000000000ex
710 .114000000000ex=04 ,965000000000ex
720 ,129000000000ex-04 ,965000000000ex
TEo «151000000000ex-04 ,965000000000ex
Tho ,176000000000ex~04 ,965000000000ex
750 .196000000000ex-0k ,965000000000ex
760 .209000000000ex=-04 ,965000000000ex
TEO‘.ElSOOOOOOOOOex-Oh L.965000000000ex
T80 ,215000000000ex-0k4 ,965000000000ex
.212000000000ex~0k ,96500C000000ex
oo .208000000000ex-04 .965000000000ex
810 .202000000000ex-04 ,965000000000ex%
. 820 .199000000000ex—0h .965000000000ex
830 .196000000000ex-0L4 ,965000000000ex
840 ,19L000D000000ex-0k4 ,965000000000ex
850 .191000000000ex-04 ,965000000000ex
860 ,190000000000ex=-04 ,965000000000ex
Sgo »189000000000ex-0k4 ,965000000000ex
880 .186000000000ex-04 ,965000000000ex
890 .184000000000ex-04 ,965000000000ex

900 ,18L000000000ex=-04 ,965
1 ]

FIIM TYPE 1 2443

000000000ex
0 .

~

00

.00

‘Slow

Q.08 - - 0.,39
5.6 8.0

.Faét

LOG SPECT;SENSI{

»111300000000ex

00

00-,L4LTB8000000000ex=-01 .

00=-,105900000000ex
00-.120000000000ex
00=-,142600000000ex
00=,219300000000ex
00=,187T700000000ex
00«,118300000000ex

oQ
00
00
00
00
00

00~-,134000000000ex=-01

00

0 ,103800000000ex
co

L165800000000ex
.218200000000ex
00 .2E2300000000ex
00 .24T7L00000000ex
Q0 ,278300000000ex
00 31110000000Q0ex
o0 L6 300000000ex
00 2600000000ex
00 4800000000ex
1700000000ex
6100000000ex
5600000000ex
9300000000ex
1600000000ex

T

6
Q0 g
:
3
i79000000003x
g
5
T
9
1
g

0o .
00 .
00 .
00 .
00 . (
LBUB100000000ex
.398200000000ex
.35360000000Qex
. 3THTOO000000ex
.395000000000ex
L410300000000ex
.395400005C00ex
.380800000000ex
. 330400000000ex
«284T00000000ex
.262L00000000ex
.260700000000ex
.228200000000ex

00
00
00
00
0o
00
00
00
00
00
00
00
00
00
00-,389600000000ex

3
3
3
;
k
>
2
¢
3
3
3
3
4
3
3

00-.833700000000ex

00
00
o
00
00
00
0o
Go
Qo
00
00
00
0e
006
00
0o
00

00 .

00
00
00
00

00

00
00
00
00
00

00
.162000000000ex~01

00

00

l'...il!'t..!.-DOI.l.I-..Illoiiﬂt....0...
M~Ndunduuu#ﬂ?kvuﬂFﬂﬁﬂvmn#¢1uMRH#HPJHFHJHFJHF“D—NmUHhm
MW O Wi O Aok OO GO WAND £ CoO\O\ 00— hOh—1 W NIV VI D

- o:ﬂOCDkuqoJrFMPCwQHcntTND\no:ﬂotﬂ4CDmkﬂﬂcnoxnmu3aur0“n;—

" Med
0.18
8.0

Slow
0,11
8.0

PRODUCT
.000000000000ex 00
812&68912h3hex-06
375654004 710ex=05

236219187ex=05
10241800ex=05
28516673ex-05
5720?09ex—05
8011 ex-OE
18 ex-0D
073086ex-0h
253177ex-0h
27296ex-0k
326153ex-04
690862ex-04
1297190ex=-0L4
05157Tex=0h
62038ex-04
2481lex~04

O

g22ex-0h
Th2ex-04
308ex-04

09ex—0h
36ex-04
D3ex=-05%
93ex—05

Obﬂ»\ﬂGNHOJTD(DaﬂoUNTHJ?GMN4—4H~h4£ﬂﬂhnﬁﬁqﬂﬁomnOUMJ
MO oML O N WO (W OND = 5 O\ COMVT IO O ' H 3 O =30 =1 O

FONROW-I~1-1NHFWWO@F DN FO & O\

276 ex=04-

0.89 0.39
11

11

5855584004 3ex-05

Fast

Med

Slow
0.20 !
1l



- LT

OOV O ORI
Co—1 O L0 M O o=

690
700

INTEGRAL ,334096155820ex-

ODOQOOQOOCOOoOO0DO

- FIIM TYPE -1~
. FILTER - 3

* STATION  : 3

LAYER -
SHUTTER.
"D
£

RADIANCE
.878000000000ex~05
.907000000000ex=05
.922000000000ex-05
.9L4000000000ex-05 .
.974000000000ex~05
.989000000000ex-0

. »100000000000ex=-0

.,101000000000ex~0k
.103000000000ex-04
.106000000000ex-04L
.108000000000ex-0kL
.10L000000000ex=0k

+990000000000ex-05"

«939000000000ex~05
. 906000000000ex=05
.869000000000ex=05

;85 000000000ex=-05

.872000000000ex=05
.883000000000ex-05
.859000000000ex~05
+000000000000ex QO

[
H
=]

B w» o

FILTER FACTOR
.000000000000ex
.100000000000ex
.520000000000ex

80000000000ex
L890000000000ex
.930000000000ex
.950000000000ex
.955000000000ex
.960000000000ex
5000000000ex
5000000000ex
5000000000ex
5000000000ex
5000000000ex
5000000000ex
5000000000ex
5000000000ex
5000000000ex
5
5
)

6
6
6
6
6
6
6
6
6
g 000000000ex
0

9
9
9
9
9
9
9
9
9
9
9
0
2

.
0

000000000ex
6Q00000000ex

0,18 0,15 0.95
5.6 5.6 8.0

LOG SPECT.SENSI.

00-,.235000000000ex
00-~.154300000000ex
00-,236100000000ex
00-,267200000000ex
00-.196300000000ex
00=.151900000000ex

03
00
00
00
00
o0

00-.,161000000000ex~-01

00-,127500000000ex
00 .305100000000ex
00 .413000000000ex
00 .406900000000ex
00 .434500000000ex
00 298000000000ex
00 .61h500000000ex
00 .ngOOOOOOOOOex
00 .81L00000D0000ex
00 .479300000000ex
00-.12G7T00000000ex
00+,101100000000ex
00-.1C4110000000ex
00 ,000000000000ex

00
00
6o
00
00
00
00
00

00

00
00
01
01
00

A e b cd e

; SioﬁA‘m

slow Med
0.39 0,18 _0.92  0.37
8.0 8.0 11 11
PRODUCT

.000000000000ex 00
63578062224 Tex-06
837758614 Tex=05
490204 3ex-05
0154ex=-05
4558ex-05
3372ex~05
1061lex-0

541%ex-0

130ex-0L
808ex=-0h
97lex-04
833ex~04
62lex=04
928ex~05

T
5
1
%
6
6
I
3
:
4
2
3 351ex-06
5

0

O =1 FLW O -1 gwata

. % * 4 & & & 9 »” * @ s & & ® » 4 % 2 9

79849
16313
83048
SLagT
91587
ﬁ6220

TL82
59812
29358
Sagoh
29863
56753
euLsT
8LT6L
hoo87
Q7837
ko853
00000

o oWV v - Bl

095ex-06"
000ex 00



€LT

WL
500
510
520

- 530
239
0
560
570
580
590
600
610
620
630

- 6ho
650
660

850 -

690
TQO

INTEGRAL .7150838768669x-

!
. FIIM TYPE : 2443 . Ji,
 FILTER  : EE e

 STATION  : 3 !
LAYER - 1 Green . e
"SHUTTER : Fast D

=.1.75
11

.f-=

RADIANCE
.8T7T8000000000ex-05
«207000000000ex-~05
.922000000000ex=-05
.94k000000000ex-05
.974000000000ex=05
.989000000000ex-OE
.100000000000ex~0
.101000000000ex~-04
.103000000000ex-04
.106000000000ex~-0k
.108000000000ex-0k
.104000000000ex-0k ,
.990000000000ex-05
.939000000000ex=-05
.906000000000ex=05

.869000000000ex-05
.854000000000ex-05
.872000000000ex~05
.B83000000000ex=05
.859000000000ex-05
.000000000000ex 00 .

FILTER FACTOR
.000000000000ex
«100000000000ex
+5200000090000ex

80000000000ex

«0920000000000ex
.930000000000ex
.950000000000ex
.955000000000ex

.960000000000ex
65000000000ex
5000000000ex
S000000000ex
5000000000ex
5000000000ex
5000000000ex
5000000000ex
5000000000ex
S000000000ex
5
5
0

000000000ex
000000000ex

6
96
6
6
6
6
6
6
6
6
00000000000ex

. *« 5 & % 5 8 a2 &

.9
9
9
9
9
9
9
9
9
9
0
02

00

00

00
00-

00

00
00
00
00
00
00
00
00
00
00
00
00

00

00~
00=
00

LOG SPECT.SENSI.

.193600000000ex 00
.688000000000ex-~01
.6T0000000000ex=-02
282000000000 ex%-01
.650000000000ex=-02
.111000000000ex=01
.203L00000000ex 00
.341400000000ex 00
.517600000000ex 00
.,611000000000ex 00
.619800000000ex 00
.7039000000008x 00
.TEhIOOOODOOOex 00
L4 T00000000ex 00
.113500000000ex 01
.124140000000ex €1
. T54800000000ex 00
.16L4L00000000ex 00
.532600000000ex 00
+573000000000ex 00
.000000000000ex 00

PRODUCT
.000000000000ex 00
v106269169623ex=05

L14B86893822780ex~05.
7814200ex-05
69 TQhex=-05 -
11 TSOex-D
219918ex-0
923ex-0h
399 9ex-0h
00280ex~-04
4OT05ex=04 -
S4515ex~-0k
001T6ex=04
30868ex-0L
390L48ex-03
0
b
5
T
5
0

OO

789ex-03
eheroon
h2ex-0h

L] L ] L3 L ] L ] - » - - - » - [ ] [} L ]
Herqmmrrwmwmmm

FLFHEOY oW R HW N0

.
n




vLT

L

tzo
Lo
Ls50
360
70
480
koo
500
510
520
530
2%0
550
560

570
550
530
600
610
620
630
640
650
660

670
“edo

690

700

INTEGRAL 2h23870161308x-02

.000000000000ex

00 -

FIIM TYPE: S0~356
FILTER. : FFP
STATION 3 4
LAYER : Red .
QHUTTER Past ..
= 1,54
f= 4,0
‘-
RADIANCE FILTER FACTOR LOG SPECT.SENSI,
.EGhOOOOOOOOOex-OS 10000000000ex 00-,109520000000ex 01
55000000000ex=05 L0000000000ex 00-,.835900000000ex 0O
»532000000000ex~05 80000000000ex 00-,888800000000ex 0O
657000000000ex-05 50000000000ex 00-.9?8500000000ex 00
.685000000000ex=-05 890000000000ex 00-,10T7150000000ex 01
L6000000000ex~05 .910000000000ex 00~,111970000000ex 01
03000000000ex~05 ,930000000000ex 00-,121350000000ex 01
853000000000ex~05 .940000000000ex 00-.120890000000ex 01
.878000000000ex-05 ,950000000000ex 00-,.120110000000ex O1.
.907000000000ex-05 «G45000000000ex 00-,.110570000000ex 01
.922000000000ex~05 ,9L45000000000ex 00-.103080000000ex O1
.944000000000ex-05 .9L45000000000ex 00-,.931600000000ex 00
.974000000000ex 00 .950000000000ex-05~,.839800000000ex 00
»989000000000ex~05 .955000000000ex 00—.761600000000ex 00
.100000000000ex=-04 ,965000000000ex 00-.566800000000ex Q0
.101000000000ex~04% ,960000000000ex 00=,5409100000000ex 00
.103000000000ex~04 .9&5000000000ex 00-.258100000000ex 0O
.106000000000ex~-0k ,945000000000ex 00-.119100000000ex 00O
.108000000000ex~-0L ,940000000000ex 00 .29T7000000000ex-01
.,104000000000ex-04 ,940000000000ex 00 .166400000000ex 00
.990000000000ex~-05 ,9L0C00ON00000ex 00 .360600000000ex 00
.939000000000ex~05 ,9L0000000000ex 00 .BlTQOOOOOOOOex
.906000000000ex~05 .9L0000000000ex 00 .T09500000000ex 00
. 869000000000ex~-05 .9L0000000000ex 00 .T78L300000000ex 00
85 000000000ex~05 .9L0000000000ex 00 .584T700000000ex 0O
.8T72000000000ex~05 ,940000000000ex 00 .590000000000ex-01
.883000000000ex~05 ,940000000000ex 00-,313L00000000ex 0O
8590000000009x~05 .9L0000000000ex 00-,911500000000ex 00
.000000000000ex 00 .D00000000000ex 00 00

PRODUCT
0628142213Tex~07

588hoh5g

7921499

0511

35ex=06
23ex-06
66ex~06-

T107192113ex=~-06
238227Th8Bex~06
70969188ex~06 .
52024915ex~06 -

021894

3

6
8
1
8
9
%
2
9
8
7
4
J{
0
0
6
0

Sex-~06
0687Tex~06
68180ex-06
6223ex—0

837ex-05
380ex-~-05
4 35ex-05

084ex-04
BhTex=05
309hex=05
82829ex-06
000Q00ex 0Q°

87
8
4]
2
5
2
2
6068&x~0h
7
6
I
6
6
T

W EOMN O 0RO W Fw



SLT

WL

25
Lho
bs0
L60
]
L80o
490
500
510
520
530
540
550
308
240
590

600

610
§30
§ko
650
660

&5

690
700

INTEGRAL .218776k232h2ex~02

FIIM TYPE
FILTER
STATION

.. LAYER .

' SHUTTER
D .
£

" RADIANCE
.EGhOOOOOOOOOex~OS
+455000000000ex=05
+532000000000ex-05
.657000000000ex-05
+685000000000ex-05
LT6000000000ex~-05
803000000000ex=05
853000000000ex-05
878000000000ex~05
90T7000000000ex~05
922000000000ex-05
9L44000000000ex«05
9T74000000000ex-05
9000000000ex—OE
.100000000000ex~0
.101000000000ex-~04

+103000000000ex~0k .

»106000000000ex-0k
.108000000000ex-04
.104000000000ex~04
.290000000000ex-05

+$36000000000ex~05"

»906000000000ex~05
.869000000000ex~05
. 8540000000002 x-05
.872000000000ex-00
.8683000000000ex-05

.859000000000ex-05

<000000000000ex 00

1 S0=356

1 Red
: Fast .
0.99

2.8 ;_”;;f72.8_

. FILTER FACTOR
. «310000000000ex
.640000000000ex
« TBO000000000ex
.850000000000ex
.890000000000ex
91000000000 0ex
.9230000000000ex
.9L0000000000ex
.950000000000ex
+945000000000ex
.945000000000ex
.945000000000ex
.950000000000ex
.955000000000ex
.265000000000ex
.960000000000ex
.QESOOOOOOOOOex
.945000000000ex
.9L0000000000ex
.940000000000ex
,9L0000000000ex
.940000000000ex
LOL0000000000ex
.940000000000ex
.oL0000000000ex
.G
.940000000000ex
.940000000000ex
.000000000000ex

© Slow

‘0.25 1.24
' 2.8 - 3,6 -

"Fast‘

L0G SPECT.SENSI.

00~.137110000000ex
00-.109420000000ex
00=,115010000000ex
00=-,123590000000ex
00 ,133010000000ex
00~-,144310000000ex
00=.146670000000ex
00-.146160000000ex
00-,146930000000ex
00-.13T7770000000ex
00-.128450000000ex
00~,11T7320000000ex
00-.110260000000ex
00-.103380000000ex
00-,829800000000ex
00-.671800000000ex
00-,526000000000ex
00=,360700000000ex
00-,218400000000ex

00-,102000000000ex.
.117000000000ex-01

00
00 ,262900000000ex
00 .476900000000ex
00 ,535500000000ex
00 ,321200000000ex

LO000000000ex-05-,203400000000ex

00=-,591100000000ex
00-,128960000000ex
00 ,000000000000ex

01
01
01
01
0l
01
0l
01l
01l

01

01
01l
01
01
00
00
03
00
00
00

o
00

00

00
00
00
01
09

WO WR N &
W Co—=IVAN A L) PONS L) OO
O D=1 O

VORI ERRORIOMNO N

Niw OO wWwNENO £l
O F 13 O O\O O H L £

8872ex-05
00000ex 00
00351lex=05
024 TBex=-05
26732ex—03
171Tex-0

A%

t 3ex-0bh
56ex=0h

* 5 0 * 2 9 F ¥ 4 & B & B 2 ¥ B 9 B * » 8 ¢ 2 9 B B

WVIHMNR I H-OWEO M- -l B
H OO NRO LW O O =3 w\OwWw
WOOOWMHFMNMNDWOO h
L) o O OO
O\ O WO Lo =3\ QL0 =] O\D R
OO 5 H L) 0—3 e O
OO 20 =1 O &=

6
29

139

>

052

062

i1g
LU1h4966L28T8ex-06
.000000000000ex 00

0l2ex-05"

35ex-05

Slow
-0.53 -
4,0



9LT

WL
Loo
k1o
L2o
430
kio
450
kéo

15

koo
500
510
5L 0
550
,5$0
570
580
590
600

INTEGRAL .182928209198ex-

" FIIM TYPE : S0=356

FILTER - 1 FP
STATION : 4

LAYER : Green

SHUTTER : Fast
D=. 1.56
£ = 3.5

RADTANCE

.124000000000ex~05
+»247000000000ex-05
+ 36L000000000ex-05
+.455000000000ex-05
«532000000000ex-05
.65T7000000000ex-05

.685000000000ex-05"

. T46000000000ex=05
.803000000000ex-05
.853000000000ex~05
.878000000000ex-~05
+907000000000ex-05
.322000000000ex=-05
«94L000000000ex~05
«9TL000000000ex=-05

«989000000000ex~05
-+100000000000ex~0

+101000000000ex-0k
+«103000000000ex~0h
»106000000000ex=-04
.108000000000ex-0L"

Fast ‘
'1.88
4.0

"FILTER FACTOR
.000000000000ex

1L0G SPECT.SENSI,

00-.142050000000ex

»300000000000ex=01=,124390000000ex

«310000000000ex
.,640000000000ex
. T780000000000ex
»050000000000ex
.890000000000ex
«210000000000ex
«230000000000ex
.240000000000ex
+S50000000000ex
«945000000000ex
.G45000000000ex
.945000000000€x

«950000000000ex

.955000000000ex
.965000000000ex
.960000000000ax
«955000000000ex

«945000000000ex.
+940000000000ex

o2

00=,.TE1TO0000000ex
00=.56T7800000000ex
00-,610L00000000ex
00-.69LL0O0000000ex
00«,T761900000000ex
00-.761300000000ex
00-,6T70300000000ex
00-,.461900000000ex
00-.282800000000ex

01

01
00

00

00
00
00

00

00
0o
00

00-.821000000000ex=01

00 .124600000000ex
00 ,35510000G000ex
00 .528500000000ex
00 ,61T7300000000ex
00 .352800000000ex
00 .318500000000ex
00 .149800000000ex
00-.883900000000ex
00-,166L80000000ex

00
00
00
00
00
00
00
00
01

PRODUCT
.000000000000ex 00
4225890192758 x=08

.195327358740ex=06

.T87755366862ex=-06
.101766827275ex~05
«112871499650ex~05
.105482539795ex~05
+117619741283ex-05
«159550619142ex-05
.2T768068828T6ex=05
.h3h82875h31hex~05
. 709 gazsg 33ex-0
.116081h24668ex~0
.202070212582ex-0h
« 3124514627k 8ex-04
+391290823659ex-0k
«217433928888ex~04
.2018§9S§géloex-oh
.13888028L113ex-04
.13086926815Tex~05
603185

. 2196

55ex-06




LLT

G FILTER. : FF
STATION. 1 4 :
-LAYER ‘Green : . S )
SHUTTER : Fast 'Med -slqw Med
D =1,28 0,69 0.31 . 0,93
£ = 2.8 2.8° 2.8 3.5
- — - RN & S
WL .  RADIANCE , FILTER FACTOR LOG SPECT,.SENSI.
4o0 ,000000000000ex 00 ,000000000000ex 00 ,000000000000ex 00
410 ,247000000000ex~05 .300000000000ex-01—.132190000000ex 01
k20 ,364000000000ex-05 ,310000000000ex 00-.154L4000000000ex 01
430 .455000000000ex-05 ,640000000000ex 00-.834500000000ex 0O
kho ,532000000000ex=-05 ,T80000000000ex 00-,902600000000ex 00
k50 .657000000000ex-05 ,B850000000000ex 00-.969800000000ex 00
460 ,685000000000ex-05 ,B890000000000ex 00~.102330000000ex 01
' hgo . T46000000000ex-05 ,910000000000ex 00-.105900000000ex O
480 .803000000000ex-05 ,930000000000ex 00-.943700000000ex 00
- 490 ,853000000000ex~05 ,940000000000ex 00~.T740300000000ex 00
500 ,878000000000ex~-05 ,950000000000ex 00-.538700000000ex 00
510 .907000000000ex~05 ,945000000000ex 00-.380500000000ex 0O
520 ,922000000000ex~-05 ,945000000000ex 00-.15T700000000ex QO
530 .94L000000000ex~05 .945000000000ex 00 .T790000000000ex~01
540 ,979000000000ex-05 ,950000000000ex 00 ,250500000000ex 0O
550 ,989000000000ex-05 ,.955000000000ex 00 ,353600000000ex 00
560 ,100000000000ex=-0k ,965000000000ex 00 .858000000000ex-01
550 .101000000000ex=-04 ,960000000000ex 00 .T70B8000000000ex=01
- 580 ,103000000000ex-0k .QESOOOOOOOOOex 00-.110200000000ex 00
590 ,106000000000ex=04 ,945000000000ex 00-.112790000000ex 00
INTEGRAL ,100288250556ex~-02 = : ‘

FIIM TYPE

0,44

Slow

o 1.271
3.5 4.0
'PRODUCT

.000000000000ex 00

«18963487h236ex-08

.h09697277001ex-07
oh262g6hT973hex-06
.51%%655h6653ex—06

33ex~05

=3 =3 RO OV D 2 CouTaut
=] N R ONO O\ RO =0
M L) E I\ -1 AT O R =)
WM WM OMN Col) Qo ONCD
CCON—O~OCEO-J0OVING
—J L0 Co 00 OO =l O Gvau &

FOHFHWHLWO DN




8LT

- FILTER :+ FF.

'STATION 3 4 . e

"LAYER : Blue |

JSHUTTFR. ..¢ Fast _ . 'Fast

- D = 1.85 . ' 2012
£ = 2.8 3.5

WL,  RADIANCE FILTER FACTOR
4Loo ,124000000000ex=05
410 ,247000000000ex=05
hEO-.E6h000000000ex-05 «310000000000ex
430 .455000000000ex~05 .64L0000000000ex
Lo ,532000000000ex-05 ,T780000000000ex
k5o ,657000000000ex~-05 ,850000000000ex
LéD ,685000000000ex~-05 .890000000000ex
710 ,746000000000ex-05 ,910000000000ex
480 ,803000000000ex~05 ,930000000000ex
h9o . 853000000000ex=-05 ,940000000000ex
500 ,878000000000ex-05 .950000000000ex
510 .907000000000ex-05 .945000000000ex
520 .922000000000ex-05 ,945000000000ex
530 L,9L44000000000ex~05 .945000000000ex
540 ,97L4000000000ex-05

INTEGRAL .6L4L9657584726ex=-03

- FIIM TYPE ¢

s0-356 =

«000000000000ex 00~,691900000000ex

Médium

Fast

1.51 2.39
3.5 4'0
N

LOG SPECT.SENSI.
00

«300000000000ex=-01-,283500000000ex 0O

«950000000000ex

00
00
oo
00
c0
00
00=
00~
00=
00=
00-
00
00~

«298600000000ex
LUT6TO0D00000ex 00
+398300000000ex 00
«295100000000ex 00
.167100000000ex 0O
«29T7000000000ex=01
«227000000000ex=01
.802000000000ex 03
.213800000000ex 00
LU40G600000000ex 0O
.722000000000ex 00
.118900000000ex D1
.170750000000ex Ol

00

~ Medium
- 1.86

4,0

PRODUCT
.000000000000ex OO
.383760901522ex-07
2244207851 71ex~05 -
.103826026841ex-04
.110175313581ex~0h
. 89573713251 7ex=~05
.726909220 3lex=05
. TOBT588L48L415ex-05
.000000000000ex 00
. 5098214 70384ex-05
+333763695652ex-05
.16525B090209ex~05
«57730298L655ex-06
.181460691766ex~06



C6LT

--hgo

WL
90
00

k10

Y20

430

Lio

L50
Leo

- hoo
500
510

- 520
530

INTEGR

80—3'56_ -7

FILM TYPE ;3
" FILTER i FF
STATION i 4
LAYER i Blue = . . : :
‘;'SHUTTER : Med . Slow . Slow Slow
D = - 1,27 e 20,81 0,99 - 1.26
f = 2.8 2.8 3.5, 4,0
- | ‘ s
RADIAXNCE FILTER FACTOR - LOG SPECT.SENSI,
«000000000000ex 00 .000000000000ex 00 ,.000000000000ex DO

.124000000000ex-~05
«249000000000ex=05
. 36L000000000ex=05
.455000000000ex-05
.532000000000ex-05
»657000000000ex=-05
685000000000ex-05
6&6000000000ex—05
03000000000ex-05
853000000000ex-05
872000000000ex<05
.90T000000000ex~05
922000000000ex-05
94L000000000Gex~05
L

A

.322993829Th0ex-

.000000000000ex 00-,100690000000ex 01
.300000000000ex~01=-,661200000000ex 00
00-.L450000000000ex=-01

.310000000000ex
.640000000000ex

50000000000ex

50000000000ex
.890000000000ex
.910000000000ex
.230000000000ex
.940000000000ex
.950000000000ex
.945000000000ex
»3U45000000000ex
.945000000000ex
03 o

00
GO
00=,10000000000Q0ex
00-.188500000000ex
00-.329800000000ex
00~.359200000000ex
00-.382400000000ex
00=-,501100000000ex
00-.T15700000000ex
00=.10807D0000000ex
00-,154620000000ex

»100000000000ex

Q0

«311000000000ex=-01

0]
00
00
00
00
00
00
01
01

PRODUCT :
,000000000000ex 00
»000000000000ex QO
«162974854435ex=-0T.
.10 287167ex=05

g95hlex—05
21 2Tex«05
0Lko9 29ex~-05
LL9TT331lex~-05
0306579ex-06
185778Tex=06

.36
olh
Uk
« 39
«31
« 32
« 33
6
6

173
36659
Lh576
L 359
3 98
3176 32938128ex-05,
3 63
33241
. 26130
16Lg
7235k
25363



570
580
590
600
610
620
630
6L
650
660
670
680
690
700
710

usl .

INTEGRAL .184524018497ex-02

FILM TYPE : S0-022
FILTER 1 BR
STATION . : 5
"SBHUTTER ¢ Slow
D = 1-22 .
f = 8,0
RADIANCE

,000000000000ex 00
,103000000000ex-0k4
.106000000000ex-0h
,108000000000ex-04

,104000000000ex~-0%

.990000000000ex~05
.939000000000ex-05
.906000000000ex=05.

,B869000000000ex=05
L B854000000000ex~-05

,872000000000ex-05
.883000000000ex-05
.859000000000ex-05
1105000000000ex-0b
.114000000000ex~0k

FIIM TYPE
FILTER
STATION
SHUTTER-
D
£

]_--
5.

FILTER FACTOR
,000000000000ex
,000000000000ex
.100000000000ex

. 600000000000ex -

.860000000000ex
.9L0000000000ex
.G60000000000ex
.970000000000ex
.960000000000ex
.960000000000ex

,960000000000ex
,960000000000ex .

.G60000000000ex
.960000000000ex
.960000000000ex

00

00
00

: §0-022

LOG SPECT.SENSI,

.0000000000Q00ex

L417700000000ex
.387400000000ex

.339200000000ex

 .30750060000C0ex.

.308500000000ex

.229200000000ex
.219500000000€ex .

.235600000000ex

+311600000000ex

.395300000000ex

. %432900000000ex
00 .332100000000ex .
00-.210800000000ex. "

00-,947800000000ex

00
00

: FIIM TYPE .: S0-022
'+ BB FILTER  : BB '
5 STATION 3 5

1 Medium SH_UTTER . : Fast

23 D = 1,25

6 E=4.0

'PRODUCT &
©,000000000000ex 00
,000000000000ex Q0
.258646058899ex-05
L1k1506049220ex-0h
,181564856L16ex-0h
,169349014105ex=-04
.15280h739665ex-0h
,1h5679999717ex_0h
.143512922822ex-0L
,168007668005ex~0k
,2082512984 Thex-04
,22968&631322ex-0u
177159480000ex-04
,620383919268ex-05
.123417312291ex-05



18T

720
INTEGRAL .,923445379953ex~

59O
0
600

610:

£20

630

640
650
260

70
680
690
700
710

730

WL
3do

FIIM TYPE 3 S0-022

FILTER '+ BB
STATION 3.5
SHUTTER = : Fast
"D = 0.40
f = 8,0
RADIANCE

.000000000000ex 00
«103000000000ex~-0k
.106000000000ex-0U
.108000000000ex~0U4
.104000000000ex-0M
.990000000000ex-05
.939000000000ex-05
.906000000000ex-05
.869000000000ex~-05
.854000000000ex-05
.SEEOOOOOOOOOex—OS
.883000000000ex-05
.859000000000ex=0
.105000000000ex-0
«114000000000ex=-04k
+129000000000ex-04
.151000000000ex~0k

+100000000000ex

.960000000Q000ex

960000000000 ex

FILTER FACTOR
.000000000000ex DO
.000000000000ex 00
00
00
00

.600000000000ex
,860000000000ex
.94%0000000000ex 00
.960000000000ex 00
.270000000000ex 00
.960000000000ex 00
00
.960000000000ex 00
.960000000000ex 0O

960000000000ex

0

Co

960000000000ex 00~
960000000000ex 00-
960000000000ex 00—
2 -

LOG SPECT,SENSI.

.000000000000ex
.109310000000ex
.108730000000ex
.106260000000ex
.102890000000ex
.98TL00000000ex
+933L00000000ex
.886300000000ex
.868300000000ex
.101210000000ex
.113930000000ex
«112480000000ex
.104L60000000ex
L55600000000ex
158000000000ex
T86900000000ex
138030000000ex

Q0

01
01
0l
00
co
o0
00
0l
01

01

00
01

-
.
-
-

0Y

01

Q0.
00.

PRODUCT -
.000000000000ex 00

o

84
59
39

At AT e P |
—~ O

1l3ex~-05
12ex-06

ML R T S S
ONO =3 NSO H - CoONT™

OO OO
LI O 3w ML CNOL



FITM TYPE

woaw e s

FIIM TYPE : so—ozz
FILTER 1 BR. FILTER BB
STATION 1 5 STATION 5
SHUTTER - : Medium ' SHUTTER Fast -
D = 0,73 D= 0,75
f = 8,0 f =5,6
WL . RADIANCE FILTER FACTOR - LOG SPECT SENSTI.
580 ,103000000000ex~-04 ,000000000000ex 00 ,683900000000ex 00
. 590 ,106000000000ex=04 ,100000000000ex 00 .654700000000ex 00
(600 .108000000000ex-0L4 ,600000000000ex 00 .606300000000ex 00
610 .104000000000ex-C4 ,860000000000ex 00 ,.575500000000ex 00
620 .990000000000ex-05 .940000000000ex 00 .EEl6000OOOOOex 00
630 .939000000000ex=-05 .960000000C000ex 00 .440600000000ex 00
‘ 6Lo 906000000000ex~05 .9T70000000000ex 00 ,LODE00O000000ex 00
2 650 gOOOOOOGOOex-05 ,960000000000ex 00 .495600000000ex 00
o 660 000000000ex~-05 ,960000000000ex 00 .5T79L00000000ex 00
: 670 2000000000ex-05 ,960000000000ex 00 .6LB8800000000ex 0O
680 8 3000000000ex~-05 .960000000000ex 00 .68T7100000000ex Q0
690 . 859000000000ex—03 .960000000000ex 00 .E963OGOODDDO&X 00
700 .105000000000ex-04 ,060000000000ex 00 .496000000000ex~01
710 .12L000000000ex-0k ,960000000000ex 00~.5819205000000ex 00
720 .129000000000ex-04 ,960000000000ex 00-,154580000000ex 01
INTEGRAL .330n28521oh8ex- 2 : -

50-022

PRODUCT :
.000000000000ex 0O
LUTB8636556395ex~0

2617&2957839ex-
.336 36203068ex-04
.331 080h6065ex-oh,‘
.253826L2048%ex~0k
.27195 992ex-0h

5

8

0
hlBQex—Oh
0701lex=04
6313ex~-04
9698ex~0k
289hex-05-
1T

2
0
8
5
9
1
L
3
3 ‘
21737Tex-06

L
68
05
6h1
59
L1 2h126
00
53
99
03



t S0-022
© ' PILTER :+ BB ‘
STATION : 5
SHUTTER 3 Slow
D = 2,20
f = 4.0

WL  RADIANCE FILTER FACTOR

sgo .000000000000ex 00 .000000000000ex "

580 .103000000000ex~04 .000000000000ex

590 .106000000000ex~0k4 ,100000000000ex

600 ,108000000000ex=-0k4 ,600000000000ex

610 ,104000000000ex-0L .860000000000ex
B 620 .990000000000ex~05 .940000000000ex
A 6&0 .939000000000ex-05 ,960000000000ex

640 .906000000000ex~05 ,9T70000000000ex

650 .869000000000ex-05 ,960000000000ex

660 .85L000000000ex~05 ,960000000000ex

670 .872000000000ex-05 .960000000000ex

680 .B883000000000ex-05 .960000000000ex

€90 .859000000000ex—OE .960000000000ex

700 .105000000000ex-0L4 ,960000000000ex

710 .114000000000ex=-04 .960000000000ex .

3

INTEGRAL .617818269336ex-0

FIIM TYPE

LOG SPECT.SENSI.
00 ,000000000000ex OO
00 .588000000000ex=01
00-.919000000000ex=-01
00~.133300000000ex 00
00-,175000000000ex 00
00-.208400000000ex 00
00-,241800000000ex 00
00-.229800000000ex 0O
00-,228800000000ex 0O
00-.153800000000ex 00
00-.801000000000ex=01
00-.287000000000ex=0L
00-.133400000000ex 00
00-.72320000000Cex 00
00-.165330000000ex 021

IOO
.00
.85

AT
.59
.5?
051
.El
5%
“%9
.79
|60
1

‘3%

PRODUCT ‘
QQ00000000ex QO
0000000000ex QO
7839155156ex~06
T327TT00TGex-05
6679987Thex~-05
21177105ex=-05"
79022867ex-05
2594791 8ex~05
E6lh580 ex-05
600TUL8BLkex-05
2578072kex~05
726040k Tex-05
5469131 79ex-05
0660k1L173ex=-05
3151013636ex-06

6
l
65
[
25
23
61
3k
6



FIIM TYRE

{1 S0-022

FILTER 3 BR -

STATION 1 &

SHUTTER 1 Slow

_1 74
= 5 6

WL RADIANCE .
1 570 ,000000000000ex 00
© 580 .103000000000ex=04
590 ,106000000000ex-0L
600 ,108000000000ex-0k
", 610 ,104000000000ex~0k
620 ,990000000000ex=-05
5 630 ,939000000000ex-05
> 650 .906000000000ex-05
650 ,869000000000ex~05
660 ,854000000000ex~05
670 .872000000000ex-05
680 .8820000000006x-05

690 .859000000000ex=-05

700 ,.105000000000ex=0
710 .114000000000ex-0k

INTEGRAL

.815741336916ex~

FILM TYPE : S0-022

FILTER
STATION
SHUTTER

3. BB
: B
+ Medium

D =1,75
£ = 4,0

FILTER FACTOR
.000000000000ex
. 000000000000ex
.100000000000ex
.600000000000ex
.860000000000ex
L.3h0000000000ex
.960000000000ex
.970000000000ex
.960000000000ex
960000000000ex
960000000000ex
.960000000000ex
.360000000000ex
.960000000000ex
.960000000000ex
03

LOG SPECT.SENST,
00
00 .637000000000ex=01"
00 .338000000000ex~-01 -
00-.T00000000000ex~-02
00-.485000000000ex-01
00-.109700000000ex Q0

00~.133700000000ex 0O
00-.113300000000ex 00

00=-,109100000000ex 00
00-,256000000000ex-~01
00 .482000000000ex~-01
00 .95L000000000ex~-01
00-.122000000000ex=01
00-.586100000000ex. 00
00~-.1L4210000000ex 01

.000000000000ex Q0 -,

I" - » - - - * » L ] -
W RO o\ g ONONO—S

WO QW1 & v
AR L AINA DD GO R N

PRODUCT
000000000000ex 00
.000000000000ex 00
.11k57922100kex~05 "
637639196533ex-05

—4
ple)
\D-

80ex-05
0Bex-06

BT FLINOAD O A CO D
D AD =T~ 1 o b = =0
1L CA OO OO 3] £ 10
COV NN W1



WL
590

600“

s 620
o 630
. 6hon
650
g6o

0
880
690
T00
710.

FILM TYPE ; S0-022

' FILTER .-
STATION
SHUTTER -

D
£

Ao

RADIANCE =
.106000000000ex=-04
.108000000000ex-04
.10L000000000ex~-0k
.990000000000ex=05
.939000000000ex<05
. 906000000000ex=-05

. 869000000000ex~05
. B354000000000ex=~05
.872000000000ex~05
.883000000000ex-05

559000000000&x- E .GYOOOOOOOOOOex
0

.105000000000ex~
L114000000000ex=-0bL

¢ JJ

1 5

¢+ Fast Med
1.17 . 1.15.
3.5

FILTER FACTOR
.000000000000ex 00
.100000000000ex~01
.290000000000ex 00
.6L0000000000ex 00
. 820000000000ex 00
.880000000000ex 00
.870000000000ex 00
.820000000000ex 0O

.810000000000ex 00
.890000000000ex 00
00
.180000000000ex O

Slow
1.13
6.3

87h00000000ex
39200000000ex
0T7200000000ex
08500000000ex
22200000000ex
19500000000ex
35600000000ex
11600000000ex
395800000000ex
+432900000000ex
.3321ooaoooooex

Lo RO R RO Lo Lo Lo Lo

e % 8 % 4 s & a @

00-.210800000000ex

.500000000000ex=01~, 9h7800000000ex
INTEGRAL ¢12563132h835ex-02

OG SPECT SENSI

oo
00
GO
00
0
00
00
00
00
00
00
00
00

- . PRODUCT
.000000000000ex 00

.235843415380ex-06

.611830801838ex~0
.1289184T768%ex0
.130520715131ex-0L

Tl2ex-0k
08ex=-0)4

EDex-0L
F2ex-05

98
86
49
33
3
8
01516ex-0T

3
7
0
EZlex-Oh
5



9BT

FIIM TYPE 1 50022 FIIM TYPE : SO-022

FILTER = 3 JJ ' FILTER t JT
STATION ¢ 5§~ STATION : 5. ~
SHUTTER : Medium . SHUTTER . :'Slow.___ |
= 1,67 . : . D= 1,67 .
= 3 5 f = 4,7
WL RADIANCE . FILTER FACTOR LOG SPECT,SENSI. PRODUCT -

590 ,106000000000ex-04 ,000000000000ex 00 ,1L8400000000ex 00 ,000000000000ex 00

€00 ,108000000000ex=-04 ,100000000000ex~01 ,106800000000ex 00 ,13810956439Tex~06
610 .104000000000ex-0k ,290000000000ex 00 .702000000000ex=-01 ,3545123239L1ex~05
620 .990000000000ex-05 .6L0000000000ex 00-,550000000000ex-02 ,625770619233ex~05
630 .939000000000ex-05 .820000000000ex 00-.273000000000ex-01 .723068504085ex-05
640 ,906000000000ex=05 .880000000000ex 00-,470000000000ex=-02 ,T88698236620ex~05
650 ,869000000000ex~05 ,B70000000000ex 00 .260000000000ex-02 ,76056971630Tex~05
660 ,85 000000000ex-05-.820000000000ex 00 .905000000000ex-01 .86252506209kex~0
670 ;852000000000ex-05 .810000000000ex 00 ,166100000000ex 00 ,103538412958ex~0
680 .883000000000ex-05 .830000000000ex 00 .207900000000ex 00 .12683838692hex-0k
690 .859oooooooooex-oa .670000000000ex 00 ,.102200000000ex 00 .T728228990L695e%-05
700 ,105000000000ex-04 ,180000000000ex 00~.L458100000000ex 00 658205953h 5ex=06
TOZ Elﬂex—OT

710 .114000000000ex=~-0k 500000000000ex- 01-.127870000000ex 01 .30003
INTEGRAL 723552168726ex 03 : .



FIIM TYPE 1 S0-022
- FILTER & JJ

STATION 1 5
: SHUTTER 1 Slow S |
D = 2.15 B —
f =3.5 g
WL BADIANCE .  FILTER FACTOR LOG SPECT,SENSI, PRODUCT

290 ,106000000000ex~-04 ,000000000000ex 00-,919000000000ex=01 ,000000000000ex 00

600 .108000000000ex~-0L4 ,100000000000ex-01-,133300000000ex 00 «T94554616798ex-07.

@ 610 .104000000000ex=-04 ,290000000000ex 00-.175000000000ex 00 .201572525539ex=05
~ 620 .990000000000ex-05 .640000000000ex 00-,208400000000ex 00 . 321165h611 ex-05
630 .939000000000ex-05 ,820000000000ex 00-.241800000000ex 00 .k 1244641824 ex-05
640 .906000000000ex-05 .880000000000ex 00-,229800000000ex 00 .469689519761lex-05
650 .869000000000ex~05 ,870000000000ex 00-,228800000000ex 00 .LLELL5257135ex-05
660 .854000000000ex-05 .820000000000ex 00-,153800000000ex 00 491441381393 ex=05
670 .8 2000000000ex~-05 .810000000000ex  00~,801000000000ex~01 ,587356127486ex-05
660 ,883000000000ex~05 .890000000000ex 00-,287000000000ex~01 ,735615226669e%x-05
690 .859000000000ex—0& 6 0000000000ex 00=-,133L00000000ex 00 .423310199823ex-05
700 ,105000000000ex~0 0000000000ex 00=-,723200000000ex 00 ,357LBB2765Thex-06
710 ,11LODOQOO000ex-0h 500000000000ex-01- 165330000000ex.01 .1266L41152935ex~07

INTEGRAL ,000000000000ex 00 h2h377003533ex 03



WLO
59

600
610
620
630
640
650

88T

670
680
690
700
710
720
730

660

FIIM TYPE
FILTER

STATION 3
' SHUTTER

T I
5

RADIANCE
.106000000000ex=0k
.108000000000ex-0k4

104000000000ex=-0k
.990000000000ex-05
,039000000000ex=-05
.906000000000ex-05 ,
. 865000000000ex~05
.85 000000000ex<05

.872000000000ex-05
.883000000000ex~05
.859000000000ex~

0
.10 000000000ex-oﬁ
.115000000000ex~04
lEQOODOOOOOOex—Oh
.151000000000ex=0k

: SO-022

.810000000000ex

.670000000000ex

FILTER FACTOR
.000000000000ex Q0

.100000000000ex=01

.290000000000ex
L64L0000000000ex
. 820000000000ex
§80000000000ex

.870000000000ex

.820000000000ex

00

00
00
.00
00
00
00
G0
00

.890000000000ex
.180000000000ex

.SOOUOOOOODOOex -01-.158000000000ex
.200000000000ex-~ 01—.786900000000ex

INTEGRAL +61950L4346336ex-02

00

w112

.lDOOOOOOOUOOex—Ol-.1380300000009x

LOG SPECT,SENSI.

lDSTBOOOOOOOex
.106260000000ex
.102890000000ex
.987Th00000000ex
.939400000000ex
.886300000000ex
.868300000000ex
.101210000000ex
.113930000000ex
80000000ex.
L10LL60000000ex
L455600000000ex

0l
0l
01
oo
00

00
01
01
01
01
00
00
00
01

00

.« & @ » * ¥ & »

SNV TN

. PRODUCT
. 000000000
lEhThSlT

MNRaOWWo-3n
O OO~ £ O

O P13 50

265&x-
SIOex-Oh



. FIIM TYPE

FIIM TYDE : 50022 t S0~022
FILTER 1 JJ FILTER 1. JJ
STATION 1 B . STATION + 5
SHUTTER s Fast ‘SHUTTER ' Medlum ‘
= 0,68 : = 0,67
f = 4.7 .f = 6.3
WL RADIANCE. FILTER FACTOR LOG SPECT,SENSI.
580 .000000000000ex 00 ,Q00000000000ex 00 .000000000000ex 00
590 ,106000000000ex=-0k ,000000000000ex 00 ,.831400000000ex 00
600 ,108000000000ex-0k .lOOOOOOOOOOOex-Ol .756000000000ex 0o
610 .104000000000ex-0L4 .290000000000ex 00 .T726000000000ex 0O
~ ©20 .990000000000ex-05 ,6L0000000000ex 00 .699200000000e% 0O
o 630 ,93%2000000000ex-05 .820000000000ex 00 .653300000000ex 00
Y 640 ,906000000000ex-05 ,860000000000ex 00 .,658100000000ex 00
650 .869000000000ex-05 ,B870000000000ex 0O - .651400000000ex 00
660 .85L000000000ex=-05 ,B820000000000ex 0O .g38h00000000ex 00
670 .872000000000ex-05 ,810000000000ex 0O . 02900000000ex 00
660 .883000000000ex~05 ,890000000000ex 00 .859000000000ex 00
690 ,859000000000ex-0Q E .670000000000ex 00 .763000000000ex 0O
700 ,105000000000ex~-04 ,180000000000ex 00 ,220600000000ex 00
T10 L,114000000000ex~0h .500000000000ex 01-,383500000000ex Ok
720 ,129000000000ex-0k4 ,200000000000ex-01~.122970000000ex 01
"INTEGRAL 328319662805ex—02

PRODUCT
»000000000000ex 00
.OOOOODODOOOOex 00
615777h1ho6sex-o6.
99Lhex-0k
829ex=-0h

(IR, :—wwwwwl—‘
L O\ B OOl Ok O
L Co O COPO CAEND
= ow:u-:oom‘ﬁr

8
8
8
4
j
6
1<
59
b
0
6

-F‘DO\\OONI—‘ODHDI'-'\J'I
W O £ =\ =] N1\ OGS

lU3ex-OT



06T

FTIM TYPE t.S50-022
FILTER t AA

STATION 3 6
SHUTTER ¢ Slow
. D =2,24
£ = 3,5 -
WL  RADIANCE FILTER FACTOR LOG SPECT.SENSI, PRODUCT ' :
hgo .T46000000000ex~05 ,000000000000ex 00~,225900000000ex 00 .000000000000ex 00
4180 ,803000000000ex-05 ,200000000000ex-01~-,281300000000ex 00 ,420160813502ex=07
490 ,853000000000ex-05 ,230000000000ex 00~.343300000000ex 00 .889973073702ex-06
500 .876000000000ex-05 ,600000000000ex 00~.354400000000ex 00 .2329L40909221ex-05
510 .907000000000ex-05 ,T60000000000ex 00~,302000000000ex 00 ,.34389105L89kex~05
. 520 .922000000000ex-05 ,B8L0000000000ex 00-~.268800000000ex 00 ,L17071205332ex-05
530 ,945000000000ex-05 ,890000000000ex 00-,239900000000ex 00 ,483572951720ex-05
540 ,974000000000ex-05 .920000000000ex 00-.190L00000000ex 00 .STBOEEEISMlOex—OS
550 .,989000000000ex~05 ,910000000000ex 00~.148700000000ex 00 ,.6390561859k5ex-05
560 ,100000000000ex-04.,890000000000ex 00~.122100000000ex 00 .671877359331ex-05
570 .101000000000ex~0k4 ,880000000000ex 00-.691000000000ex-01 .g58060811290ex-05
580 .103000000000ex~04 ,890000000000ex 00-.588000000000ex-01 .800621468329ex~05
590 .106000000000ex-0L4 ,720000000000ex 00-.919000000000ex~01 ,6176L44101712ex-05
600 .108000000000ex=-04 ,220000000000ex 00~.133300000000ex 00 ,1TL802015695ex-05
610 .104000000000ex~0k4 ,500000000000ex-01~,175000000000ex 00 ,347538837136ex-06
620 ,990000000000ex-05 .200000000000ex=01~,208400000000ex 00 ,122536420660ex~06
630 .939000000000ex-05 ,100000000000ex-01~,241800000000ex 00 ,538103221736ex~0T .
640 ,906000000000ex-05 ,000000000000ex 00-.229800000000ex 00..060000000000ex 0O
650 ,000000000000ex 00 ,000000000000ex 00 .000000000000ex 00 ,000000000000ex 00,
G : = C : :

INTEGRAL .583662817713ex~03



o33

FIIM TYPE 1 S0-022

FILTER { AA

STATION 1 6
SHUTTER 1 Medium

D =1,81
£ =3.5

WL  RADIANCE :
470 .746000000000ex=-05
L80 .803000000000ex~-05
kg0 ,853000000000ex~-05
500 .878000000000ex-05
510 ,907000000000ex-05
520 ,922000000000ex-05
2 530 .94L000000000ex-05
~ 540 ,97L000000000ex~05
550 .9890000000006x—03
560 ,100000000000ex-04
570 .101000000000ex-0k4
580 .103000000000ex~-0k
500 ,106000000000ex=~0k
600 .108000000000ex-04
610 .1ohooonoooooex-oh
620 .990000000000ex-05
630 .939000000000ex~05
640 .906000000000ex~05
650 ,000000000000ex 00
782752510383ex

INTEGRAL

FILTER FACTOR
.000000000000ex 00-,
.100000000000ex~01~,
.230000000000ex 00,
. 600000000000ex 00~
LT60000000000ex 00-
. B%0000000000ex 00~
.890000000000ex 00~
.920000000000ex 00~
.016000000000ex 00-
.890000000000ex 00

.880000000000ex 0O
.890000000000ex 00
.720000000000ex 0O
.220000000000ex
.500000000000ex~01=
.200000000000ex~01~
.100000000000ex~01=
.000000000000ex 00=-
.000000000000ex 00
03

00-.

L0OG SPECT.SENSTI.

923000000000ex-01
152600000000ex 00
218300000000ex 00
.220900000000ex 00
.173500000000ex 00
.142200000000ex 00
.116100000000ex 00
.568000000000ex=01
L.208000000000ex-01
L T60000000000ex=02
. 57TH000000000ex=01
.637000000000ex-01
.338000000000ex-01
T00000000000ex=02
.485000000000ex~01
.109T700000000ex .00
.133700000000ex 00

.113300000000ex 00

.000000000000ex QO

PRODUCT ,
,000000000000ex 00
.565087297891ex~-0T

.118679816782ex~05
.316771255T8%ex~05
LU62296791550ex-05
.5 8226188616ex~05
7255h596ex-05
.78622 882391ex-05
.B579020071Tkex-05"
905711759731 ex=0
101438786681 ex-04
L106151767863ex~0k
.B249T70391230ex=~05
,233801038728ex-05
L 465053056606ex-06
.1538031358LkTex~06

,600185120561ex~0T
.OOOOUOOOOOOOEX 00.
000000000000 ex OO.



480
490
500

510 -

520
530
5Lo
550
560

4o

6T

290 .

600
610
620
630
6ho
650

WL
hgo
9
0

FIIM TYPE : S50-022

2
FILTER t RA
STATION . : 6
SHUTTER ¢ Slow
D =1,78 S
£ = 4. 7
RADIANCE

T46000000000ex~05
803000000000ex=~-05

.853000000000ex~05

8T76000000000ex=05
gO070O00000000ex 00
G22000000000ex-05
9LLh000000000ex~05
9TLO00000000ex~-05
QBQOOOOOOOODex-OE
100000000000ex=0

.101000000000ex~0k
.103000000000ex~-0k
106000000000ex~04
.108000000000ex-~0h
.10L0O0O0O0O00000ex~0k
.990000000000ex=~05
.939000000000ex~05
.9.06000000000ex~05
.000000000000ex 00

-
»
-
[
-
L]
Ll
-
-
L[]

FILTER FACTOR
.000000000000ex

.100000000000ex=01~.152600000000ex

.230000000000ex
.600000000000ex

.T60000000000ex-05—.lT3)OOOOOOOOex

.840000000000ex
.890000000000&x
.920000000000ex
.210000000000ex
. 890000000000ex
.880000000000ex
.890000000000ex
«720000000000ex
.220000000000ex

LOG SPECT,SENSI.
00=-.923000000000ex=01
00
00~,218600000000ex 00
00-.220900000000ex 0O

00-.1Lk2200000000ex 0O
00~.116100000000ex 00
00-.568000000000ex=01 .
00-.208000000000ex~01
00 .T760000000000ex~-02
00 .57h000000000ex=-01
00 .637000000000ex-01
00 ,338000000000ex=01
00~,T700000000000ex=02

.500000000000ex-01~,458000000000ex=01

.200000000000ex~-01~,109700000000ex
.100000000000ex-01-.133700000000ex
»000000000000ex

+000000000000ex

INTEGRAL 782?66381776ex-03

Q0
00~,113300000000ex

00 .0000C0000000ex OO0

00,

00
00 .

PRODUCT
.000000000000ex 00
-565087297891ex~07
.118597863978ex~05

-316771255785ex~05
.462296791550ex~05
.9 8226188616ex~05
.6 TE 554506ex~05
8622 823%91ex-05
579020071 Thex-05
290571175973 Lex=0 E
.101438786681lex~0
.106151767863ex- ok
.824970391230ex~05

.233801038728ex~05
h6795u1936 lex~06
.153803135847ex~06
.690185120561ex-07_

000000000000ex 0O
,000000000000ex 0O



[ 3N
FPILTER . 1 AR
STATION . ¢ G .
_BHUTTER -z Fast =
D= 0,46
f= 6.7
RADIANCE
470 TL6000000000ex~05
480 .B03000000000ex-05
490 .853000000000ex-05
500 .878000000000ex-05.
' 510 .907000000000ex~-05
520 .922000000000ex-%2
5 230 .944000000000ex~0%
& 5k0 ,974000000000ex~05
. 550 ;9890000000009x-OE
560 .100000000000ex=0
5@0 .101000000000ex-04
580 .103000000000ex-04
590 .106000000000ex=-0L
600 .108000000000ex-04
610 .104000000000ex=~0k
620 .990000000000ex~05
630 .939000000000ex -05
6ho .906000000000ex~05
650 .000000000000ex 0O
INTEGRAL 893379392&73ex

FIH&TYPE

o-ozz-"

FILTER FACTOR
.000000000000ex 00
.100000000000ex=01
.230000000000ex 00
.H600000000000ex 0O
LT760000000000ex 00
.BhOOOOUQOOOOex 00
. B90000000000ex 00
.920000000000ex QO
.910000000000ex
. 890000000000ex
. 880000000000ex
.890000000000ex
., 720000000000ex 00
. 220000000000ex 00
. 500000000000 ex~01
L200000000000ex=01
.100000000000ex-01

,000000006C000ex OO
.000000000000ex 00
02

00
00
00

00

LOG SPECT,SENSI,

.113750000000ex D1
.930900000000&x Q0
,861500000000ex 0D
.819100000000ex
82 700000000ex
. 893900000000ex
.968600000000ex
L.102680000000ex
.106780000000ex
,109310000000ex
.108250000000ex
.109310000000ex
.108T730000000ex
L106260000000ex
.162890000000ex
.QBTHOOOUOOOOex
.939400000000ex
.8B6300000000ex
S000000000000ex

00
00
00

01
01
01
01
01
01
01
00
00
00
00

00 .

0l.

FPRODUCT

go0000000ex DO
81673%965ex=06
930lex-0k
13hex-0L
909%ex-04
326ex=-0L4
22hex-0k
E1Tex=0L4
696ex-03
T9lex-03
6
3
8
2

£ o Mo O Ovle b ChCo

50ex-073
E5ex-03
Olex=-0% -
90ex~0k4
26lex~05
1842ex-05
816705710556ex-06
.OOOOOOODOOOOex 00
.000000000000ex 00

21punpuumkurwumo-qm

)
6
6
8
T
253
6
L
9



u
180

Vel

490
500

510

520
530
5Lo
550

560 -

570
580
590
600
610
£20

630

"IN

640
650

TEGRAL. '.182705098165e x~

FIIM TYPE 1 £0-022
FILTER  : AA
. STATTION 1 6
SHUTTER - : Slow
"D =1,25
£ =6,7
RADIANCE S
gk6000000000ex-05
03000000000ex~05
853000000000ex-05
.878000000000ex-05
- 907000000000ex-05
+922000000000ex=05
.9hu000000000ex-05
.97&000000000ex-05
.989000000000ex—OE
»100000000000ex=-0
«101000000000ex-04
+103000000000ex-04
+106000000000ex-04
.108000000000ex~0h
.104000000000ex~04
-.990000000000ex~0k
.939000000000ex~05
.906000000000ex-05
»000000000000ex 0O

. B890000000000ex

FIIM TYPE
FILTER
STATION
SHUTTER
D =1,30
£ =3,5

_FILTER FACTOR
+000000000000ex QO
»100000000000ex-01
+230000000000ex 00
.600000000000ex 00
.760000000000ex GO
.840000000000ex 0D
00
«920000000000ex 00
+910000000000ex 0O
.890000000000ex 00
~880000000000ex 00
.890000000000ex
.720000000000ex 00
«220000000000ex 0O
.SOOOOOOOOOOOex-Ol
+200000000000ex-01
.lOOOOOGOOOGOex-Ol
.000000000000ex 00
.000000000000ex 0O
02 .

" s ey

&

00,

B80-022
AA

: Fast

LOG SPECT.SENSI.
.296500000000ex 00
.231800000000ex 00
.135000000000ex 00
+139600000000ex 00
«177100000000ex QO
.208100000000ex 00
+255300000000ex. 00
+306700000000ex 0O
+330800000000ex 0O
. 62800000000ex 00
.405100000000ex 00
«417700000000ex 00
«387400000000ex 0O
.339200000000ex 0O
.307500000000ex
. 308500000000ex
«229200000000ex
«219500000000ex
.000000000000ex

00
00
00
00

00

PRODUCT -
.000000000000ex 00

-+136935340259ex-06

.267717565367ex-05,
.726516375 T9ex=0
336386h289§ex-0h
20576337 78ex-0
23537&h98&x-0&
571124910ex-04
T69217260ex-0h
540306086ex-0L
3Th121013ex-0L
843101382ex-0L
225162407ex-0)
855513837ex-05
560063032ex~05
.h028702h2g78ex-05'
«+159171603818ex~06
.000000000000ex 0O

.OOOOOOOOOOOOex 00



HL

70
480
490
500
510
520
530
ko
550
560
570
580
590
‘600
é1o
620
630
640
650

56T

INTEGRAL .33207h823188ex—02

FIIM TYPE 13 so-ozz

FILTER 1 AA
'STATION 1 6
SHUTTER : Medium
D = 0,77
f = 86,7
RADIANCE

LED00000000ex=~05

..803000000000ex-05

T
8
853000000000ex-05 "
878000000000ex-05
907000000000ex-05
922000000000ex~05
oLL000000000ex=05
97L000000000ex-05
989000000000ex OE
.100000000000ex~0!
-101000000000ex-0k% -
.103000000000ex-0k
.106000000000ex=0h
.108000000000ex~0k
.104000000000ex~0k
.990000000000ex-05
.939000000000ex-05
.906000000000ex-05
.000000000000ex 00 .

»
L]
L]
-
L]
L]
-
L]
L]

FIIM TYPE

FILTER . 1 AA

"STATION 3 6

SHUTTER. ": Fast
D = 0.80

£

..

FILTER FACTOR.
+000000000000ex 00
,100000000000ex=-01
.230000000000ex 00
.600000000000ex 00
L T60000000000ex 00
.840000000000ex 0O
.890000000000ex DO
.020000000000ex 00
.910000000000ex

. 890000000000ex
L 680000000000ex
.890000000000ex
.720000000000ex 00
.220000000000ex 00
.500000000000ex-01
,200000000000ex-01
.100000000000ex-01
.000000000000ex 00
OOODOOOOOOOOex 60

00
00

00 -

00

L
-
L
*
»
-
L]
-
.
*
-
-
L]
L]
-
-
L]
.

50=022

LOG SPECT,.SENSI.
. 292500000000ex
22000000000ex
23600000000ex
LOB200000000ex
LE5300000000ex
87300000000ex

L
;
6
6
6
6
&
6
5
L
0

P4
8
1
3
6
8
2
0
7
2
9
9
0

8

)
3
1
L
3
b
6
>
1
9
G
0

200000000ex
000000000ex
Y00000000ex
800000000ex

£00000000ex.

900000000ex
TOO00ROO00ex
3000000006ex
500000000ex
600000000ex
600000000ex
£00000000ex
Qoo0000000ex

00

00
oo
Go
o]s;

00 .
0o .

00

00

00
00
00

00

00
00

00
00

00
00

PRODUCT
.000000G00000ex 00
. 267125621295ex=-06
.52032760500b4ex=-0
L1348 020kex-0

g

T3Tex=0k
252ex-0bL
2088ex-0k
L4013ex-0h
Lohex-0kh
6E0kex-0k
8Th3ex-05
3179ex-05
350226Tex-06
.296664508310ex-06
L0000Q0000000ex 00
L.000000000000ex 0OQ

O EN EONE U

8
2
3
2
5
6
2
8
8
Y
0

L A 2 O T L L 4
F\Jc\ml—‘HmeHO\nmr

O W W LW RO
OO - B o E WD

21
78
3

e
95
65
il
+46
97
56
51



WL
Lto
480
Loo
500

510
520
530

250
0
560

96T

2T0.

580
590
600
610
620
630
6ho
650

- FIIM TYPE : 50-022
FILTER t AR
STATION ¢ 6
SHUTTER t Medium

D=1,27

t =47 )

: t

: ’ S
RADIANCE . FILTER FACTOR

.ghGOOOOOOOOOex -05 ,000000000000ex Q0
.803000000000ex-05 .lOODOOOOOOOOex-Ol
.853000000000ex-05 ,230000000000ex 00
.878000000000ex~05 ,600000000000ex 00
»20T7000000000ex~05 .760000000000ex 00
«922000000000ex-05 ,8L0000000000Cex 00
.944000000000ex-05 .89C000000000ex 0O
9Th000000000ex~05 .920000000000ex 00
.989000000000ex—OE .210000000000ex 00
.100000000000ex~04 ,890000000000ex 00
.101000000000ex-04 ,880000000000ex 0O-

-.1030000000008x-0h'.SQOOOOOOOOUOGX Qo

.106000000000ex-04 ,720000000000ex 00
.108000000000ex-04 ,220000000000ex Q0

»104000000000ex-0k ,500000000000ex~01

.990000000000ex~05 .200000000000ex~-01
.QBQOOOOOOOOOEX 05 .100000000000ex=-01
.906000000000ex-05 ,000000000000ex 00
.OOOODOOODOOOEX oo ODOODDOOOOOOGX Go

INTEGRAL 177870655252ex-02

LOG SPECT SENSI.

.296500000000ex 0O
.231800000000ex OO
135000000000ex 0O
139600000000ex 00

208100000000ex 00
255300000000ex 00
306500000000ex=00
3308C0000000ex 0O
369800000000ex 00
404100000000ex 0O
L17700000000ex 00
387400000000ex 0O
335200000000ex 0O
307500000000ex 0O
308500000000ex 00
«229200000000ex 00
.2195000000009x 00
.000000000000ex 00

L[]
.
-
L
L]
-
-
.
-
.
-
-
L]
L]

177100000000ex 0O

PRODUCT ]
+O000000000000ex 00
1369353h0259ex-06
.2 TTlT EGTex-O5
. 16 79ex-0

.181
.192°
2085h0306086ex Oh
.225374121013ex-04
.239843101382ex-04
.186225162&07ex oL
+51885551383Tex~05
.105560963032ex-05

56

7
Sgh
763
837i
1124
921

h028702L27T8ex-06

«159171603818ex-06
. 000000000000ex 00
.000000000000ex 0O



WL
Loo
410
-320
30
Liqg
k50
Léo

T LET

713

koo
500
‘510
250
Sho

FIIM TYFE : BS0-022

FILTER  : GG +. MM
STATION : 6 .
_ : SHUTTER ¢ Medium
1 ‘ D = 0.70
‘ F = 5.6
|
]
RADIANCE FILTER FACTOR

.124000000000ex=-05 L452L00000000ex

«2L7000000000ex-05 ,5530000000C00ex.

.36L000000000ex-05 .615600000000ex
L455000000000ex=-05 .64TLO0000000ex
«532000000000ex-05 ,T705500000000ex
«675000000000ex=-05 . TLE8200000000ex
.685000000000ex-05 |, gh300000000ex
. Th6000000000ex-05 ,682500000000ex
.803000000000ex=-05 ,.T83200000000ex
.853000000000ex-05 ,623000000000ex
.878000000000ex~-05. .231400000000ex

«907000000000ex-05 ,L442500000000ex

.922000000000ex~-05 ,880000000000ex
.954000000000ex-05 ,000000000000ex
+000000000000ex 00 .000000000000ex

INTEGRAL ,229055656618ex-02"

090
Q0
co
00
00
o
00
00
00
00

00

00
e30]
00
00

LCG SPECT.SENSI,

«960400000000ex
.906700000000ex
.895200000000ex
.890T700000000ex

. 857800000000ex

. 782500000000ex

.688000000000ex

»592500000000ex
« 522000000000 ex
. 423600000000ex
LL0B200000000ex
.445300000000ex

L U8T7300000000ex

.000000000000ex
«000000000000ex

00
00
00
00
090
00
00

00.

00
0o
00
o0
00
00
oo

PRODUCT
+512087625615ex=0
«110184900689ex-0
.17603539325Tex~0b4

. 2290256327 T3ex=0L

+27052577531 Tex-0k

. 306070502603ex-0h.

.258582917272ex-04
.199223920921ex~04
.209212786598ex=-04
«1400k40912138ex~04
.520055221553ex-03
.111897585968ex~0
.249180236222ex~04
L000000D000000ex 00
.D00000000000ex 00



CFIIM TYPE : S0022

86T

FILTER : GG + MM -

STATION- : 6 . -~ 7 .

"SHUTTER :+ Slow ’ ‘Medium

D =1.13 1.15

f=5.6 4.0

WL - RADIANCE " FILTER FACTOR L0OG SPECT.SENSI. " PRODUCT .
400 .12L4000000000ex~05 ,452400000000ex 00 .637300000000ex 00 .2433572L45696ex-05
410 .247000000000ex-05 .553000000000ex 00 .568L00000000ex 00 .505617L8556hex-05
420 ,364000000000ex~-05 ,615600000000ex 00 .555200000000ex 00 .80L636992120ex-0
430 ,455000000000ex~05 ,64TL00000000ex 00 .577900000000ex 00 ,11145103134%ex-0
kho ,532000000000ex-~05 ,T05500000000ex 00 .EhT3ODODOODOex 00 ,.13235533889T7ex~0h
450 ,657000000000ex~05 .T7h8200000000ex 00 ,L51200000000ex 00 ,15232016918Tex-0h
k60 .685000000000ex-05 .TTL300000000ex 00 ,400100000000ex 00 ,133260006696ex-0L
LT70 .746000000000ex~-05 ,682500000000ex 00 ,296500000000ex 00 .100772372462ex-0k
480 .803000000000ex-05 ,783200000000ex 00 ,231800000000ex 00 ,1072LT77584k91lex~0L
Loo ,853000000000ex-05 .623000000000ex 00 .135000000000ex 00 .T25165L05863ex~05
500 .878000000000ex~05 ,231400000000ex 00 .139600000000ex 00 .280193380210ex-05
510 .907000000000ex-05 .442500000000ex 00 ,1T77100000000ex 00 .60342119T7105ex~0
520 ,922000000000ex~-05 ,880000000000ex 00 ,208100000000ex 00 .131012759196ex-0
530 .9L4000000000ex~-05 ,000000000000ex 00 ,.255300000000ex 00 ,000000000000ex 00
540 ,000000000000ex 00 00 . 00 ,000000000000ex 0C

.000000000000ex

- INTEGRAL .11&697515098ex502_7 , :

000000000000ex



66T

WL
4oo
k10
ﬁao
0
1!:30
50
Lé
L70
480
k9o
500
510
520
‘530
540
INTEGR

2T FIIMOTYPE

FILTER

STATION*

' SHUTTER
o -
f -

RADIANCE ‘
.124000000000ex=-05.
«24TO00000000ex=05.
.364000000000ex~-05
455000000000ex=05
532000000000ex=05
657000000000ex~05
685000000000ex=05
gh6000000000ex-05

03000000000e%x~-05
853000000000ex-05
87T8000000000ex=05
9Q7000000000ex-05
922000000000ex-05
oLU000000000ex-05
00.0000000000ex 00

L
]
[
»
L]
L]
-
»
»
L]

AL

50-032

3 GG + MM
6 B

: Fast

‘0,42
3.6

FPILTER FACTOR
S2400000000ex
S3000000000ex
15600000000ex
LTLOOOOOC0Oex
05500000000ex
ZBEOOOOOOOOex
8

2500000000ex
3200000000ex

:
6
6
7
1
:
623000000000ex

+231400000000ex

. 765830340923ex-02

L442500000000ex
.880000000000ex
.000000000000ex
.000000000000ex

L300000000ex

00
00
00
00
00
00
00
00
Qo0
00
0o
00
00
00
oo

.149600000000ex
«.145900000000ex
<14 0000000ex
.1448k0000000ex
«141540000000ex
.136310000000ex
«130640000000ex
«113750000000ex
.930900000000ex
.861500000000ex
.819100000000ex
.82L700000000ex
. 893900000000ex
.968600000000ex
.000000000000ex

LOG SPECT.SENSI.

cl
01
0l
01
01
01l
01
01
00
00
00

00

oo
co
e

PRODUCT
769809248Bex=-04
26T26866ex=0L
75217hex-0k
2686ex-0L4
62T%ex-0k
4320ex~03
g3BOex-03
9
6
2

;
8
9
3
2
0
T

3610ex-0A4
32082ex~0h
354971294 8hex-0k
+000000000000ex 00
.Q00000000000ex Q0

OAIO L o O 0 Co o -
W O ND O 11D PIND =
AN D oD b O
N 0 = o oD
OO L GO0 —1 Oy

-
.
L 4
a
L)
»
L]
-
»
-
’
L]
-



WL
Loo
k1o
L20
430
hho

50
k60
Y0
L 50
Lg0
500
510
500

o0<

530

s5ho

FIIM TYPE:

FILTER
STATION
‘SHUTTER
D =
£ =

. RADIANCE

.124000000000ex-05-
w24 T7000000000ex=-05

.364000000000ex-05
.455000000000ex~05
.532000000000ex-05
.685000000000ex-05
.685000000000ex=05
.THE000000000ex-05
.803000000000ex~05
.853000000000ex-05
.878000000000ex-05
.90T000000000ex~-05
.922000000000ex-05
.94L000000000ex-05
.000000000000ex 00

5240000000

WA
3
.0
.6
i
.7
.g7h3ooooooo
- 78320000000
.62300000000
.23140000000

.88000000000
.00000000000
~-00000000000

INTEGRAL .8Th482347886ex-03

"FILTER FACTOR

Oex

53000000000ex
15600000000ex
LThO0000000ex
05500000000ex
TL300000000ex

Oex

82500000000ex

Oex
Oex
Dex

w4L2500000000ex
Dex

Oex
Oex

- LOG SPECT.SENSI.

00 .376L00000O000ex
00 ,319400000000ex
00 .302500000000ex
00 .319000000000ex
00 .301700000000ex
00 ,16LT00000000ex
00 .16LT700000000ex
00 .366000000000ex
00 ,291000000000ex
00-,102800000000ex

00-.980000000000ex

00 ,544000000000ex
00-~.24L000000000ex

00 .540000000000ex

00 .,000000000000ex

oo
00
00
00
o0
00
)
00
oo
a0
00
00
00
00
0o

PRODUCT :
Eh578983h0ex—0
985054308ex-05
g676295801ex-05
022225962ex-05

26659861ex=05
659861lex-0

982618ex-0
284539ex~-04
355
69
1

I —d el R e\Ns)

2

617923ex-0h
LL62608L8305Tex~05
.000000000000ex 0O
L000000000000ex 00

810956120ex~05



- APPENDIX D

FILTER CURVES

201



 TRANSMISSION (%)

. .202

.1
)
) V- .)
l
100 :
: 200 300 400 500 600 700 © 800 900
) WAVELENGTHE (M)
WRATTEN 12 FILTER
" ‘Wavelength * ‘Percent Transmittance
490 o
500 "1.5
510 17.3
520 55.0
530 77.8
540 86,0
. 550 88.4
" 560 89,4
870 89.7
580 90,1
590 90,3
600 90,4
- 610 90.5
620 90,7
630 90.8
640 20.9
650 91.0
660 91,1
670 91.2
680 91.2
690 91,2
700



1
E .
= 1
O .
H
[42]
Uk
=
%) 10
B
100 - -
200 400 600 800
' WAVELENGTH (NM)
| - ‘
: WRATTEN 25 FILTER !
Wavelength - ~ Percent Transmittance
580 - 0
590 = : 12,6 -
' 600 - 50.0
610 _ 75.0
620 : - 82.6
630 ' - : - 85.5
640 ' 86.7
650 ‘ C . 87.6
660 . : 88,2
670 ' 88.5
- 680 - : - 89,0
- 690 ' ' _ 89.3

700 o 89.5

203 ‘ ' A



TRANSMISSION (%)

204 .

1
10
100
200 400 600 . 800
WAVELENGTH (MNM)
898 FILTER

Wavel ength Percent Transmittance
670 .0
680 0.10
690 1,58
700 11.2
710 32.4
720 57.6
730 69,1
740 77.6
750 83,1
760 - 85,0
770 86.1
780 87.0
790 87.7
800 8.1
810 88.4"
820 ' 88.6
830 88.8
840 89.0
850 - 89.2
860 '89.4-
870 '89.6
880 89.8
890 89.9
800 90.0
910 90.1
920 90,2
930 90.3
940 90.4
950 90.5 .



TRANSMISSION (%)

01, \
1

10

100 | .

‘ 200 400 600 C 800

o WAVELENGTH (NM)
AA FILTER

‘Wavelength ' Percent Transmittance
470 0 .
480 1
490 - 23
500 60
‘510 76
520 ¢ 84
530 89
540 92
550 91
560 89
570 . 88 -
580 89
590 72 .
600 22
610 5
620 2
630 1
640 0

205



TRANSMISSION (%)

i -l \
1
10
. 100 ‘
200 400 . 600 800
WAVELENGTH (NM)
1 BB FILTER
Wavelength " Percent Transmittance
580 . 0
.~ 590 10
600 o0
610 86
620" o4
630 96
_ 640 97
©50 96 -
660 96
670 26
€80 - 96
690 96
700 96
710 96
720. 96
96

730

206




TRANSMISSION (%) k

.1
1 1
10 1
\'\A//
100
200 400 600 800
WAVELENGTH (NM)
': CC FILTER
Wavelength . " 'Percent Transmittance
680 0
- 690 2
700 25 )
710" 59
720 78
730 - 87 -
740 89
750 . B8
760 -84
770 82
780 B85
790 91 =
800 8%
810 59 .
820 - 23
830 L9
- 840 4
850 2
860 1l
870 0
880 0

207
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TRANSMISSION (%)

2
1
10 - _ _
| o v
100 : 1 \\\‘_~
300 - 500 . - . 700 . 900~
WAVELENGTH (NMJ-
DD Filter
Wavelength _ : " 'Percent Transmittance
750 ]
760 1
770 2
780 -
790 ' 13
800 : - 31
810 , ' 53
820 T 72
. 830 - 84
840 - 91
850 o = S 94
860 , 95
870 _ . .96
880 o 96
890 ' : ' 9
900 R : oo .95
910 o ‘ , 95
920 _ - S -+ 95

208 |



TRANSMISSION (%)

L1
1
10 -
100 4_
200 400 600 800
WAVELENGTH (NM}
_ EE FILTER :
~ ‘Wavelength " ‘Percent ‘Transmittance
500 0
510 10
520 . 52
530 .78
540 89
550 93
560 95
570 95.5
580 96
590 96.5
600 96,5

209




210

“ul
®
wn
a
& 10
:
- 100 _
200 400 = 600 800
WAVELENGTH (NM)
' FF FILTER '
Wavelength Percent Transmittance
400 0
410 3 -
420 31
430 - 64
440 78
450 85
- 460 . 89
470 .91
480 93
490 94
500 . 95
‘510 94.5
- 520 94 .5
. 530 94.5 .
540 © .95
550 95.5
560 96.5
570 . 96
580 95,5
590 94,5
600 94
610 94
620 94



TRANSMISSION (%)
(=1
o

L]
[

=

200 - 400 - 600 800
WAVELENGTH (NM)

100

d GG FILTER

Wavelength o " ‘Percent Transmittance
360 : o .0
370 , ' ' -1
380 - . : 13
390 . : _ 36 .
400 e B : - 58
" 410 ' , ) 70
420 ' ' 76
430 ' - .78
440 ' - 83 ’
450 : 87
460 - 89
470 ' o - .78
- 480 - : .. 89, _ , _
. 490 o 70 ' S _ -
500 - _ ' 26 B ' '
510 5
520 - e . 1
530 | o : 0
1
211"
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