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Introduction: MODIS-N Program

Requirements Review

System Overview

Main Instrument Assemblies

In-flight Calibration Assemblies

System Performance Predictions

Spacecraft and Data Interface Information

Spectral Filter Discussion
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MODIS-N
SUMMARY SCHEDULE ISANTA BARBARA RESEARCH CENTER
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PHASE CID AWARD

DESIGN

ENGINEERING

PROTOFLIGHT

MODEL

MODEL

FLIGHT MODEL 1

FLIGHT MODEL 2

FLIGHT MODELS STORAGE

CDF

A
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A
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e SYSTEM REQUIREMENTSG SANTA BARBARA RESEARCtI CENTER
●

c ,* a substdlaq

● Spectral Coverage 0.407 pm- 14.385 pm, 36 Bands

. Spectral Resolution 10nms Als500nm

● Spectral Stability k & ~ stable to ~ 2nm (VIS bands, desired for NIR bands)

k & ~ stable to < 1% (all otherbands)

● Spatial Coverage +55°, 2330 km swath length at 705km

●

●

●

●

●

●

●

●

●

Spatial Resolution

Spatial Registration

IFOV

Radiometric Range

Dynamic Range

Radiometric Performance

Polarization Insensitivity

Calibration Accuracy

[contiguous scans at nadir at the eauator)

250 m; 500 m; 1000 mat Nadir

(375.7m; 751.4m; 1502.8m at +45°)

(501.5m; 1002.9m; 2005.8m at 155°)

<().1 IFOV

.354 mr, .709 mr, 1.418 mr ~All16%)

0.002%< p < 100%, 3K < T < 700K

NEALto Lmax (requires 12 bits)

57< SNR s 1087,0.05 K < NEAT<5.0 K

<2Y0,0.43 pm < L < 2.2pm

Absolute Calibration: Al% i >3 ~m; +5Y0 L <3 pm;

*2% Reflectance ( k <3 pm) 9242%-:
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MODIS-N VIS/NIR/SWIR
SPECTRAL BANDS 1=SANTA BARBARA RESEARCMCENTER

a substdtav

BAND

1
2

3
4
5
6
7

8
9

10
11
12
13
14
15
16

17
18
19

A IFOV

LAND AND CLOUD BOUNDARIES BANDS
659 nm 250m
865 nm 250m

LAND AND CLOUD PROPERTIES BANDS
470 nm 500m
555 nm 500m

1240 nm 500m
1640 nm 500m
2130 nm 500m

OCEAN COLOR BANDS
415 nm 1000m
443 m 1000m
490 m 1000m
531 nm 1000m
555 nm 1000m
G 1000m
- 1000m
750 nm 1000m
865 nm 1000m

ATMOSPHERE/CLOUD BANDS
905 nm 1OOOm
936 nm 1000m
940 nm 1000m

50 nm
40 nm

20 nm
20 nm
20 nm
20 nm
50 nm

15 nm
10 nm
10 nm
10 nm
10 nm

10 nm
15nm

30 nm
10 nm

“50 nm

“ PURPOSE(EXAMPLES)

VEGCHLOROPHYLL ABSLANDCOVER TRANS.
CLOUDANDVEGETATION LANDCOVERTRANSF.

SOIL,VEGETATION DIFFERENCES
GREEN VEGETATION
LEAF/CANOPYDIFFERENCES
SNOW/CLOUDDIFFERENCES
LANDANDCLOUD PROPERTIES

CHLOROPHYLL
CHLOROPHYLL
CHLOROPHYLL
CHLOROPHYLL
SEDIMENTS
SEDIMENTS, ATMOSPHERE
CHLOROPHYLLFLUORESCENCE
AEROSOL PROPERTIES
AEROSOUATMOSPHERIC PROPERTIES

CLOUD/ATMOSPHERIC PROPERTIES
CLOUD/ATMOSPHERIC PROPERTIES
CLOUD/Atmospheric PROPERTIES



MODIS-N
. MWIR/LWIR/SPECTRAL BANDS 1=SANTA SARBARA RESEARCH CENTER

a substdtaq

BAND

20

21

22

23

24

25
26

27

28
29’

30

31

32

33

34

35

36

k IFOV

THERMAL BANDS

3.75 pm 1000m

3.75 pm looom

3.96 ~m looom

4.05 pm 1000m

4.47 pm looom

4.52 ~ 1000m
4.57 pm 1000m

6.72 ~m looom

7.33 ~ 1-
8.55 ~m looom

9.73 Vm looom

11.03 Vm looom

12.02 pm looom

13.34 pm looom

13.64 ym looom

13.94 ~ 1000m

14.24 Vm looom

0.18 pm

0.05 ~m

0.05 pm

0.05 pm

0.05~
0.05pm

0.05 pm

0.36 ~m

0.30 ~

0.30 ~
0.30 Vm

0.50 Vm

0.50 ~

0.30 pm

0.30 pm

0.30 Vm

0.30 pm

PURPOSE (EXAMPLES)

SEA SURFACE TEMPERATURE

FORESTFIRES/VOLCANOES

CLOUD/SURFACE TEMPERATURE

CLOUD/SURFACE TEMPERATURE

TROPOSPHERICTEMPERATIJRE/CLOUD FRACTION

TROPOSPHERICTEMPERATURE/CLOUD FRACTION

TROPOSPHERICTEMPERATURE/CLOUD FRACTION

MID-TROPOSPHERIC HUMIDITV

UPPER-TROPOSPHERIC HUMIDITV

SURFACETEMPERATURE
TOTALOZONE

CLOUD/SURFACE TEMPERATURE

CLOUDHEIGHT& SURFACETEMPERATURE

CLOUD HEIGHT& FRACTION

CLOUDHEIGHT8 FRACTION

CLOUD HEIGHT& FRACTION

CLOUD HEIGHT& FRACTION

●DELETED29HI
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SYSTEM OVERVIEW



MODIS-N CUTAWAY
SHOWS KEY SUBSYSTEMS 1=SANTA BARBARA RESEARCH CENTER

914147 a subsldla~

Solardiffuserdoor
,.

Spectroradiometrlc // b /
calibrator

=-
,/

Solar diffuser

Blackbody reference

+

Double-sidsd scan mirror .&. -n m

Aperture cover’ -
w “

F
+

Thermal-control louvers
for electronics

P/

Space view & lunar

I

1
calibration port

a’

w
Radiative cooler

~8S: 190kg
Volume: 1 x 1 x 1.6m Thermal blanket

&\, \y[y<

Power: 192W
Data Rate: 10.68 mbps

. /

\~& \.$.$.

Radiative cooler door
and earth shield



DICHROIC BEAMSPLl~ERS SEPARATE
ENERGY TO FOUR COREGISTERED
OBJECTIVES AND FOCAL PLANES 1=SANTA BARBARA RESEARCH CENTER

a subsldta~

VISIBLE
(vIs)

NEAR INFRARED (NIR)

SHORT AND MIDWAVE
INFRARED (SWIR/MWIR)

LONGWAVE
INFRARED (LWIR)

CROSS-TRACK
~. .— --

1= -’%

705 km



FROM PHOTONS TO DATA 1=SANTA OARBARA RESEARCH CENTER
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.

I I I I\nBlack-
Assembly

***
, **

Eafi

Dichroic
Reamspbttars -

\m

R-lative

d

Cookr
Assembly

Swlw
MWIR
FPA ~

LWIR
FPA

Cokl
stage

Assembly

Focal
Plane

Electronics
and
ND

bnversior

,
1mFormatter4

Butter

t
Data

Oulput



SCAN AND
CALIBRATION VIEWS I :.SANTA BARBARA RESEARCH CENTER

a subsldta~
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MODIS-N BASELINE
INSTRUMENT PARAMETERS l..=SANTA BARBARA RESEARCH CENTER

a subsidta~

ORBIT 705.3 km, 10:30 AM ASCENDING, 1:30 PM ASCENDING

SWATH t55°, 10.0 km TRACK x 2330 km SCAN

SCANNING 360° SCAN, DOUBLE SIDED, 20.4 RPM, 0.450s ACTIVE SCAN TIME

IFOV 0.354 mr (0.25 km), 0.709 mr (0.50 km), 1.418 mr (1.0 km)

TELESCOPE 2-MIRROR OFF-AXIS GREGORIAN, EPD 17.8 CM, AFOCAL, 4X MAG

SPECTRAL BANDS 36 FROM 0.415 ym TO 14.3 ym

SPECTRAL SEPARATION DICHROIC BEAMSPLllTERS AND SPECTRAL FILTERS

DWELL TIME 83.7 ps (0.25 km), 167.3 ps (0.50 km), 334.6 ps (1.0 km)

DETECTOR MATERIAL SILICON (0.4 pms k <0.95 pm), PV HgCdTe (1 pms As 10 pm),

PC HgCdTe (k >10 pm)

DETECTOR READOUT CAPACITIVE TRANSIMPEDANCE AMPLIFIERS (CTIA)

IR DETECTOR COOLING THEMATIC MAPPER-DERIVATIVE, PASSIVE RADIATIVE COOLER, 85K

CALIBRATION LABORATORY, GROUND TRUTH, ON-BOARD BLACKBODY,

SOLAR DIFFUSER, SRCA, SDSM

DATA RATE 10.10 MBPS (DAY MODE), 2.71 MBPS (NIGHT MODE)

SIZE, WEIGHT, POWER 0.97m x 1.59m x 0.99m, 223.0 kg, 225W

4192
92-0257-14



MAIN INSTRUMENT
ASSEMBLIES
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e MODULAR DESIGN FACILITATES
ASSEMBLY, INTEGRATION AND TESTb 91-9-255A 1-SANTA BAR9ARA RESEARCH CENTER

S?c $** a substdiaq

A
E
s ASSEMBLY
v

G ELECTRONICS

AMINATION

o)

RADIATIVE COOLER ASSEMBLY
\

\ FORWARD VIEWING
MAINF~AME

AFOCAL TELESCOPE ASSEMBLY U92
92-025T-16



MEMACCESS
~/

SUPPORT RIBS

a SOLAR DIFFUSER
PORT

PORT RIBS

PORT

I SANTA BARBARA RESEARCH CENTER

a subsidtaq

MODIS-N
MAINFRAME

SUPPORTS MAJOR
SUBASSEMBLIES

4192
92-0257-17



MODIS-N EMPLOYS
2-SIDED SCAN MIRROR SANTA BARBARA RESEARCIi CENTER

a substdta~

.

DESIGN REQUIREMENTS:

SIZE: 57.15 x 14.13x 5.08 cm

SCAN RATE: 20.44 RPM

SCAN PERIOD: 2.935f0.001s

VELOCITY: 2.1405*0.0017 rad/s

OPERATING LIFE: 1E8 revs

POSITION KNOWLEDGE: 30 arc sec

ANGLE IF INCIDENCE; 38+27.5°

LOW POLARIZATION: ENHANCED
SILVER COATINGS

4192
92-~:257-18



.

OPTICAL DESIGN UTILIZES REFLECTIVE
AFOCAL TELESCOPE WITH FOUR

REFRACTIVE OBJECTIVE ASEMBLIES SANTA BARBARA RESEARCH CENTER
a substdlaq

FIELD
STOP

)i, Vls
SWIR/MWIR

SECONDARY
MIRROR

.“. .

,“
‘t:.

,;:< NIR PRIMARY
MIRROR

(ENTRANCE

---— +

ENERGY FROM FOLD MlnllOR

\.——- .●

� -b

——.———. . . .
(SCAN MIRROR AND FOLD MIRROR NOT SIIOWN) 4/92

02W7.lQ



MODIS-N TELESCOPE AND
AFT-OPTICS ASSEMBLY SANTA BARBARA RESEARCH CENTER

a subs!dla~

OPTICS

I
AFOCALTELESCOPE

@

/“@ F“y..,--,

h>
/.,

/’ ,, ~.-~”:

AFT OPTICS ASSEMBLY

SCAN
MIRROR

b
L+... - ..-’ -9

AFOCAL TELESCOPE ASSEMBLY

4192
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SPECTRAL FILTERS MOUNTED
CLOSE TO DETECTORS 1=SANTA BARBARA RESEARCH CENTER

a substdiaq
-. —. m

.—. ....— —.— .— —.— —.

/

BEZEL

MASK

/

FILTERS

A - DETECTOR

I w

* 001

il boo)
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FILTERS

DHECTORS

Vls

\
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1
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b
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17

SANTA BARBARA RESEARCH CENTER

MODIS-N FOCAL
PLANE LAYOUTS

MINIMIZE EFFECTS OF
OPTICAL DISTORTION

FIGURESHOWS:

● PIXELLOCATIONS

● PIXEL ID NUMBERS

● FILTER SUBSTRATES

● SCAN AND TRACK

c OPTICAL AXIS

4192
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SWIR/MWIR

1

—

a

.

SANtA BARBARA RESEARCM CENTER

.

SMALLER PIXELS
IN LWIR

(400 ~m Sq.)
MINIMIZE

DETECTOR NOISE “
26 25 23

1;

—— FIGURESHOWS:

PIXELLOCATIONS
PIXEL10NUMBERS
FILTERSUBSTRATES

SCANANDTRACK
OPTICALAXIS

\ 270 ~ ~ 270 )un

4oo~x380~

i

.......... .

*
*
#
?
0
8
4
3
r.
1

400qx400pm LWIR
~ ......................... ..

-
~

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

*

28 36 4192
92-0257-23
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@

.

RADIATIVE COOLER ASSEMBLY IS
“ ENHANCED THEMATICMAPPER (ETM)
10 1=SANTA BARBARA RESEARCH CENTER

SPC $*S DERIVATIVE a substdlaw

/

WINDOW HOUSING
ASSEMBLY

S/MWIR FPA CABLE FEEDTHROUGH

COVER
ASSEMBLY

PLATFORM J

/ I I ~Hous’NG
JLWIR CFPA

.&
DEWAR STEM BRAZEMENT

COLD STAGE ASSEMBLY
● 85K COLD STAGE TEMPERATURE

ETM COOLER

I
4192

92-0257-24



ELECTRONICS HOUSED
IN TWO MODULES 1=SANTA BARBARA RESEARCH CENTER

a subsld!a~

;::C)::;NP*
14.00

,1

TEST CONNECTOR >
(TYP) 10.00

HEATSINK -
(0.50 THK)

ANALOG ELECTRONICS MODULE
SPACE VIEWING

● Analog processing (FPAs)
● A/D conversion
● Isolates sensitive analog signals
● AEM - forward viewing not shown

:R
s

TEST CONNECT6R
(TYP)

,~ ,20m~T,o”TpuT‘36.90

wpow:::~RsPOWER SUPPLY
(2)

MAIN ELECTRONICS MODULE

●

☛

●

Power, command, control
Data formatting
15 Mb FIFO memory 4192

92-0257-25



IN-FLIGHT
CALIBRATION ASSEMBLIES
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MODIS-N IN-FLIGHT
CALIBRATORS SANTA BARBARA RESEARCH CENTER

.s subs!dla~

SOLAR
~ DIFFUSER

SUN

---

.— -

Y



A.
6J MOD,~=NINTERIOR VIEW

SANTA BARBARA RESEARCH CENTER

c ~8 a subsmdlaw

/

SCAN

4~2
924257-13A



MODIS-N

Typical, Saturation and Blackbody Radiances

1000
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1

0.1
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MODIS-N

Typicai, Saturation and Diffuser Radiances

1000
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MODISN

Typical, Saturation and Diffuser Radiances
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r
4.000

l-t . 1

~ 9.00 — R3.50

L

1

● BRDF: 0.18/sr

● EFFECTIVE ALBEDO: 46°\o

● ALSO USED WITH 10% SCREEN

25

SANTA BARBARA RESEARCH CENTER

a subsldla~

FULL APERTURE
SOLAR DIFFUSER

PROVIDES
ACCURATE AND

STABLE
RADIOMETRIC
CALIBRATION

492
92-0257.29



_ SPHERE WITH 12 DETECTORS

3-POSITION FO

● MONITORS SOLAR DIFFUSER
RADIANCE DIRECTLY WITH
RESPECT TO SOLAR RADIANCE

MIRROR MOTOR J
;

4192
92-0257-30



SRCA PROVIDES EXTENSIVE.
IN-FLIGHT CALIBRATION 1=SANTA BARBARA RESEARCH CENTER

a subs!dlaq

.

●

✘

●

EXIT SLIT
3 POSITION

\
COLLIMATOR MIRROR

[

COLLIMATOR MIRROR

PRIMARY SECONDARY

SPHERICAL * / ‘k’’’’”
INTEGRATING
SOURCE \/ IL

MEASURESSPECTRAL
BAND PROFILES

l(\ @\y

\

RADIOMETRIC
CALIBRATIONCHECK

SPECTRAL BAND .—..—..- ..-.. -..
REGISTRATIONCHECK

SELF SPECTRAL
CALIBRATION

RELAY MIRROR

MONOCHROMATOR
MIRRORS

ENTRANCE SLIT
AND MOTOR

FILTER WHEEL

.D

AND MOTOR

BEAMSPLITTER / 4192
92-0257-31



I

I
— — —m

wv-ww. ~ULllJ ANQL~ MUUtL U5EU

TO COMPUTE BACKGROUND w
●G,0 CAN BE INCORPORATED INTO RMM SANTA BARBARA RESEARCH CENTER

c
8 subs8dtaW

Rad@tive Cooler 1s
T

Ist Stage
(Warm) Window ~m ●

F-CONE Defines
Window Geo~etry

‘w :
MODEL INTEGRATES OVER TARGET
AND RECEIVER SURFACES

COMPUTES AQ PRODUCT

CAN BE USED TO COMPUTE Q’S

OF SCAT1’ERED/STRAY LIGHT ON
CAL TARGETS IN RMM

0.7 -———. _ ——— ——— — ___ ___ _

n 0.6 - -
L
w

al 0.5 - -

“m

2
0.4 - -

u
0.3 - -

G
m

0.2 - -

0.1 +

Solid Angle at
FPA Posltlon

- ‘-–- Integral Over
FPA

I , a n ,
I I

-6 -6 -4 -2 0 2 4 6 a
Posltlon Along LWIR FPA (mm)



SYSTEM PERFORMANCE PREDICTIONS



e.b.

RADIOMETRIC SENSITIVITY
s’ REMAINS HIGH FOR MODIS-N SANTA BARBARA RESEARCM CENTER

c ,*
a substdta~

—.

● ALL 36 BANDS MEET REQUIREMENTS

.33 BANDS HAVE GREATER THAN 36% MARGIN (GOAL)

c CHANGES SINCE SSR THAT AFFECT PERFORMANCE

HIGHER TRANSMISSIONS IN ALL BUT LWIR> 11 pm

INCREASED DYNAMIC RANGE

INCREASED BACKGROUNDS BASED ON LATEST
WINDOW GEOMETRY

UPDATE OF PC DETECTOR PERFORMANCE



DE
roR 1-

MARGINS EXCEED SPECS 1=.
IN ALL BANDS SANTA BARBARA RESEARCH CENTER

* .,ihe,Al=m---

l—WC UVEL-MMM - A

L~ol;;ACL;L

nnlucm .--. —----- -—... ---- ---

0.45

0.4

0.2s

0.3

g ‘=

i

0.2

0.15

0.1

Om

o

Ms21,2S,26.27.28, and30

200

1

50

I25

Hava 2 200% Margh

~jllil[..............................
SPECmM

1

/.. .............

,-

I11I..............................
I SPECREQUIREMENT I.........

● ERROR BARS REPRESE~ 3 SIGMA UNCERTAINTY

I
TIMEC

GENERA



*’k. .
RADIOMETRIC ACCURACY

b
●

MODEL INCLUDES ALL KEY FACTORS SANTA BARBARA RESEARCH CENTER

8C ●* ● substdia~

-——.—-..

● hs 3 ~m REQMT = 570 (1 sigma)

● L> 3 pm REQMT = 1% (1 sigma)
● REFLECTANCE CALIBRATION REQMT = 2% (Not Calculated Yet)

s NUMEROUS CONTRIBUTORS INCLUDED

CAL TARGET RADIANCE UNCERTAINTIES
SNR AT Ltyp
SNR OF CALIBRATORS
NOISE IN SPACE PORT
UNCERTAINTY IN RESPONSE PROFILE (Linearity)
POLARIZATION (270 INSTRUMENT, 5070SCENE)
WAVELENGTH SHIFTS
SCA~ERED LIGHT FROM SCAN MIRROR

4/92
92425T-35



REFLECTIVE BANDS

RETIREMENTST .. . . . . . . . .- . ..

4 I mm
3.5

3

2.5

2

1.5

1

0.5

0

EMISSIVE BANDS “

REQUIREMENT

lJ It> Nm(>oum)

● l/SNR(Ca$

o l/SNR(xe)

A Lh UnCIy

A WL Shfl

● Out.d. Band

0 Potitzation

- Stray Lqhl
. .. .

. -.

❑ Rad Acq

● Cal Tgl AIXY

U l&NR(%urce)

● lSNR(Ca~

O liSNR(~ce)

A Lm Untiy

/3 WL Shall

● Ould.Band

O POlafizalmn

- Slfay Lqhl

L . . .
—

SANTA BARBARA RESEARCH CENTER
a subsldtaw

. . .

PREDICTED
IN-FLIGHT

RADIOMETRIC
ACCURACY HAS

ACCEPTABLE
MARGIN IN 35
OF 36 BANDS

c BAND 24 LIMITED
BY SNR AT LTYp
(1~:1 =1% ACCURACY)

4f92
92-0257=36



POLARIZATION SENSITIVITY FOR
MODIS-N MEETS REQUIREMENTS 1-SANTA BARBARA RESEARCH CENTER

— . ——
—— ..—.

3 50%

3 00%

2 50%

o 50%

o 00%

l\ REQUIRED:
e < ~45° ONLY

+ /

}i ~ REQUIREMENT: 20/0
.- - --.----- .------- .------- -------- -.------ .

::m , , 1 I ,
I

,
I

, I

400 500 600 700

WAVELENGTH

800 900 I 000

a substdtaw
●

SCAN ANGLE
——— ——— —

I
I
I
I
I
I
I
I
I
I

/
I
I
I
I_

—+ — -46

54

.—— ——— _

1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4192
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SPATIAL EFFECTS NOT CONSIDERED
IN RADIOMETRIC MATH MODEL
DUE TO SCENE DEPENDENCE 1=SANTA BARBARA RESEARCH CENTER

a subsldlarv

● SIGNAL IS INTEGRAL OF PRODUCT OF LINE SPREAD FUNCTION AND SCENE DISTRIBUTION

NON-UNIFORM LINE SPREAD FUNCTIONS

..

TRACK /.-—%
\

/ -,.
/ / \

/’ \ /“ “\

3

2.5

2 -

1.5

1

0.5

or

MISREGISTRATION

4.5 -0.3 -0.1 0.1 0.3 0.5 0.7 0.9 .0.5 -0.3 -0.1 0.1 0.3 0.5 0.7 0.9

Position on FPA (mm) Posilion on FPA (mm)



MTFs MEET REQUIREMENTS
IN ALL BANDS .1ySANTA BARBARA RESEARCH CENTER
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. . ...-. .—. .—— — .. . . —. .,. -—..-——. . .. . . ..— ----- -..—...——..—— ———. .... . .—

*

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

MTFs AT NYQUIST

0 10 20 30 40

BAND 1 CONTRIBUTORS
(WORST CASE: SCAN)

● nq~o~

----- -1 tiosclalh

. . Doloctw Ccooold

-“- ”-’ f*s Asgn

‘.-. -@tko

— lnlograllon

----- hlulw Silo

‘.’’ . . . . 101s1

...... ‘.. . .. .. ‘\
“-. . . . *.
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SPECTRAL BAND REGISTRATION
MEETS REQUIREMENTS 1=SANTA BARBARA RESEARCH CENTER

a subsldta~

O*

T REQUIREMENT / . .

00s

i
008 3 SIGMA BUDGETS

I
o.a7

i
O.oa

#‘1
VIS/NIR TO SW/MW

0.01

+

W~HIN SWIWMWIR
WITHIN VIS W~N NIR

~ ● OPTICAL
DISTORTION

VIWIR/SWWW TO LWIR REMOVED

sTOP OF BAND

“OTHERS

~
COMPARABLE

LJ
● EVERY POSSIBLE
COMBINATION OF
BANDS IS

WITHIN LWIR PLOTTED

● WORST-CASE
SCAN DIRECTION
PLOTTED: TRACK

I
w~.

—lo —~t =-*—* —-0--$ —*4
7

—~ II —*--- 12 -+— t? —x— ,, —R——,’ —+ ,4 _. 1

l—’ -*- ,, —-k ,, .—, — Is --0-- @Q —*—– 26 --–&— *, —.-— , — , —x— ~ —s--~o –-, -*, I

4192
92-0257-40
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MOD S-N POINTING
BUDGET 1=SANTA BARBARA RESEARCH CENTER

a subsldla~

10 --

CONTRIBUTOR SCAN TRACK
(1 Sigma) (Arcsec) (Arcsec)

s ALIGNMENT CUBE 9 9
TO SCAN MIRROR

c SCAN TIMING
AND ENCODER

● TRACK DYNAMIC
MIRROR DEVIATION

Q PIXEL-TO-OPT AXIS 3 3

c THERMAL 27 28

● RSS BUDGET 30 30
(REQUIREMENT)

4

.



SPACECRAFT AND DATA
INTERFACE INFORMATION



e CURRENT ENVELOPE
e ●

s.*P=,* MEETS REQUIREMENTS ImSANTA BARBARA RESEARCH CENTER
. .

■ a substdta~

—

_–.

m2
92-02574



MASS
AND

ESTIMATES
BUDGETS I SANTA BARBARA RESEARCH CENTER

a subsldla~t

FUNCTIONAL AREA SSR BUDGET PREDICTION

OPTICAL SUBSYSTEMS
A. SCAN MIRROR
B. AFOCAL TELESCOPE
C. AFT OPTICS PIATFORM
D. RADIATIVE COOLER

ON-BOARD CALIBRATORS
A. BLACKBODY
B. SRCA
C. SOIAR DIFFUSER
D. SOLAR DIFFUSER MONITOR

STRUCTURES AND MECHANISMS
A. MAINFRAME
B. DOORS AND ACTUATORS
C. THERMAL CONTROLS
D. MISCELLANEOUS

ELECTRONICS
A. MAIN ELECTRONICS MODULE
B. AEM-FORWARD VIEWING
C. AEM-SPACEVIEWING
D. CABLES

TOTALS

45.0 kg
14.3
11.6
11.1
8.0
17.5
2;2
8.4
3.2
3.7
63.3
40.8
8.4
6.8
7.3
73.8
60.8
7.6
5.4
0.0

199.6 kg

45.0 kg
14.3
11.6
11.1
8.0
17.5

2.2
8.4
3.2
3.7
65.6
43.1
8.4
6.8
7.3
89.2
65.5
10.8
9.2
3.7

217.3 kg

45.1 kg
14.3
11.6
11.1
8.1
21●3
6.0
8.4
3.2
3.7
69.8
47.3
8.4
6.8
7.3
86.8
63.1
8.9
11.1
3.7



e“
e.

MODIS-N POWER SUMMARY
ba@cS*S SANTA BARBARA RESEARCH CENTER

—

Subsystem~

‘orrnalter
‘IFO
r& CPmcessor
-MtrDn/r
lal SRCA ~
r~ Generator
- Tlmy
‘DOIFti&_Drvr

subiOla/

VIS/NIR/PVLWIR

Per Orbit Inou!Pwr

Pk Pwr

22.4
33.6
12.6
5.9
5.0
3.4
3.7
4.5.......... ... ...

91.1

30.3

21.2

3.0

29.2

26.5

~
~

1
1
1
1

0.75
1
1
1

1

1

1

0.75

1

Avg Pwr

22.4
33.6
12.6
5.9
3.8
3.4
3.7
4.5. ... .... ..........
89.9

30.3

21.2

3.0

21.9

26.5

192.8
48.2

241.0

224.9

Avg Pwr
\ This Rd

-2.0

-2.0

0.4
0.1

0.4

0.4

)ay/Nght
(w)>

22.4
33.6
12.6
5.9

3.4
3.7
45.. .. .......... .....
86.1

30.3

21.2

3.0

26.5

167.1
41.8

208.9

208.9

Daliiration
(w

3.8

21.9

25.7
6.4

32.1

16.0

● POWER CONTINGENCY CURRENTLY 12 0/0



MODIS-N POWER ASSUMPTIONS
SANTA BARBARA RESEARCH CENTER

a subsodoa~

c EQUAL POWER CONSUMPTION DAY AND NIGHT

● DUTY CYCLE REFLECTS PER ORBIT USE (USUALLY 100%)

● PEAK POWER NOT SHOWN FOR TRANSIENT DEVICES

(EVENT DURATION: s 1S; EVENT MAGNITUDE: s 4.5W)

● WORST CASE SCENARIO: SRCA SPECTRAL CALIBRATION

- SRCA USED DURING ONE OF TWO ORBITS

- USED FOR 75% OF ACTIVE ORBIT

- ANTICIPATE ONLY ONCE PER MONTH USE

4192
92-0257-47



MODIS-N DATA RATE
SANTA BARBARA RESEARCH CENTER

a subsldta~

———— —

● Day Mode

● Earth Scan, 1354 FD * 2 Segments each
● Solar Diffuser 31 FD * 2 Segments each
● SRCA, 5 FD * ~ Segments each
● BB, 31 FD * 2 Se ments each

8● Space View, 30 e ments each
!● En ineering Data, Segments

● ‘uL’Ota’(nOrma’ Trat’o?● Data Rate average over 1. 7717 seclscan
● Memory Dump, unsegmented packet (when scheduled)
● Total
● Data Rate averaged over 1.47717 see/scan

●N

●E
“s
●S
●B
●S
●E
●S
●D
●M
●T

Ight Mode

arth Scan, 1354 FD * 1 Segment each
>Iar Diffuser, 31 FD * 2 Segments each
3CA, 5 FD ● 2 Segments each
B, 31 FD * 2 Se ments each

8~ace View, 30 e ments each
!T ineering Data, Segments

‘Ltota’ ‘norms’ rra’io?~ta Rate average over 1. 7717 see/scan
emery Dump, unsegmented packet (when scheduled)
~tal
ata Rate averaged over 1.47717 see/scan

13,9~fd$8:2bits

51,560
318,432
:\8$;:

14,914,94b bits/scan
10,096,995 bits/second

5.136bits
14,920~080 bits/scan

10,100,449 bu8s/s@e@nd

2,9:; f:3:its

51,360
318,432
;\8$16;

3,996,284 bits/scan
2,705,374 bits/second

5,136 bits
4,001,424 bits/scan

2,708,845 bi8s/s@eond
W92

92-0235-48



DATA FIELD SAMPLE ORDER
SANTA BARBARA RESEARCH CENTER

a subsidla~

SAMPLE N~RIW

WITHINA IKMX lKM PIXEL SAMPLE ORUn WITHIN TNE CCSOS OATA FIELO IS AS FOLLOWS :

-..”** SCAN OIRECTIU 1. “ IFOV 8 I TO IFOV ●s FOR Tm wF SCAN AM

BANO 1

BAN02

BANO S

BANO 4

8AN0 S

BANO 6

BANO T

BANO a

9
●

.

mNot3

LOW GAIN

BANO 13
HIGH GAIN

●

.

BA& 34

BANO 3S

BANO 36

—.. .- -. -

0.2SKM
54

SAMPLES S3

i=m

1

2

v,’ <~ ‘:

w

IFOV ●6 TO 8 I O FOR BOTTOM NALF smN.

2. THEN WITHIN A GIVEN IFOV NMR : BANO 1 TO H 36.

3. THEN WITHIN A GIVEN BANO : SAMPLES ARE OROEREO AS ~ IN

THE OIAGRAN.

S1 WT. M FOR lKM SAMPLES.

S I OET. N ANO N* I . TNEN S2 OET. N ANO N*1 F~ O.SXM SAMPLES ANO

S1 OET. P TO P*3. THROUGN S4 MT. P TO P*3 FOR 0.2SXM SAMPLES.

I NOTE : N-2M-1 , ANO P=4M-3 MERE M IS THE IFOV NUMOER I TNRH 10.)

I GROUND PROJECTION VIEW

SCAN DIRECTION

‘ / / / / /FRAME CMTFIELO(N.t)

CK DIRECTION

m2

924257-49A



e CCSDS PACKET DATA FORMATc. SANTA BARBARA RESEARCH CENTER
s ●

c ,* a substdta~

_— -.—... _.. ..—___

so6a BITS LO.0 ~ OATA

D1l
Io-21 3 14 I s-js 116-1 1o-3I 1 32-47 1 4@ -11111121113-1116- i 1191 120-131 1 1142- ‘ I

numB9r , Ill 1171
132- }41 144- S123

I I I I 11s1
5124- t S136

1181 I I 1 143 I L~G DATA PUT I S13S I

I I
/000); (1) ;Ill , Na)ls

uNlotJE
1111 In.
I II I ,,,,~d
I II I In Ulls

I Ill=
I Ill

OATAPACKETS

I TOP HALf SCAN FOR OAV ~ OATA)

Ml~E SE-NT ● (00)

2nd OR Last SE~NT ● (1 O)

(EtTM -f SCAN FOR MV ~ OATA)

QUICK L- HOT SEL - (0)
t

LOHO DATA PKT ● (000)

SHORT OATAPKT ● (001)

EWMTA PKT ● (010)

~OADPKT-!100)

SPARE - (All O1n@r Cod@Sl

I MIRROR S10S I - (0)

MIRROR SIDE 2. (1)

e
8 OCTETS 8 OCTETS FIK

:- CWRSE
~z T’% :y COURSE FIK TINE T- TINE

z TINE (2) (2) (32) 124)

b9tn0.1 O I I-3 I 4-S I 6-7 I a-40 I 41-63 I

1(0)1 (001) 1(111 I (11) I (m) i (m) I

I t TI~ c- I I I COURSE I FIW I SOLAR

I 2 I
I

o
I

I-II

(o)’ (~)
I

I I I.
II EARTH SCENE FM* C-T

I

II
I I btt,

boglnnlng ● I ●t st8r I et sc.no scan. I

II ●nd w 13S4 ●t ●nd Ot sc~na scan. I

~; CAL 10 CAL 10 SPARE CALIB.

WE (2) m (2} (1) FRAME CMT
~ (6 )

1011-21 3-41s1 6-II I

1(1)1 (u) i (n) I (0) I ooooalt) I

II

+’; I I CAL IS. SCENE I

I FRAME COUNT I
DIFFuSER $OVRCE - (00) , 6 h,,. ,

II 1.0. I I 1 TIME C- I TIME C= 1

1’

., --..-
SRCA CAIB, SOURCE ■ (01)

I I dst!nod I nuncbor I numoor at I Rcc!.vcd lC@mt trom I I
, bcgtnn!ng . I *I;

ttLACK~V SC4.lRC - ( 10) -

I

Start of
, In GIIS. , *t Octelm. , trom S/C. , sec. ●0.c to , SPACE SUJRCE - (11)

, l/l/lose , @clsts -1:

I
c~l#brat80n I

(-3) , , Scmn st8r1, , I I

9p*cn. (=3) 1.00 VS*C
RADIO14ETRIC UIB. ~ ● (00) sourca.

ro,elutlan.
SPATIN UIB. MME ● (01) I

SPECTRM CAL IB. ~ ● ( 10) I

NOT USELY=II II

I I

I
2196- ‘

I 220T 1
I I
I

S124 -
I

I S13S ‘
I
I CNECK SUN,

, 12 b!tsuml

of Scan@

2206

S136

NIR FPA POWREO . (BII O)

NIR FPE PR1/ROT SELECT - lBIt 1)

VIS FPA POWREO - (Btt 2)

VIS FPE PR1/RDT SELECT = (Bit 3)

Pv-HCT FPA POW2RE0. (Sit 4)

PV-HCT FPE PR1/RDT SELECT - (Bit S)

S/MWIR FPA PDWRED * (Bit 6)

S/MWIR FPE PR1/RDT SELECT - (Bit 7)

PC-NCT FPA WREO - (BII 6)

PC-HCT FPE PR1/ROT SELECT ● IBlt 9)

FPA~-l. FPAWF-O

PRI FPE SEL - 1. RDTFPE SEL -O

U92
924257-49B
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●

●

●

●

●

●

●

●

MODIS-N HARDWARE DEVELOPMENT IS ON SCHEDULE

COMPLETED SYSTEM STUDY REVIEW (SSR)

DESIGN SPECIFICATIONS HAVE BEEN INITIATED

DETAILED DESIGN AND ANALYSIS HAS BEGUN

PROCUREMENT OF LONG-LEAD ITEMS HAS BEGUN

DESIGN MEETS MAJORITY OF PERFORMANCE REQUIREMENTS

PERFORMANCE GOALS ARE BEING MET IN MOST CASES

OVERALL PROGRAM ON-TRACK

4192

92-0257-50A



.

e CALIBRATOR AND
GSnc,*’ VIEWPORT LOCATIONS 1=SANTA BARBARA RESEARCH CENTER

a subsldtaq

SCAN START SCAN STOP NOMINAL
POSITION ANGLE, DEG ANGLE. DEG ANGLE. DEG

EARTH VIEW -55/305 +55 o

SOLAR DIFFUSER 182.250 184.750 183.500

SRCA 206.551 206.957 206.754

BLACKBODY 229.600 232.100 230.850

SPACE VIEW 260.157 262.657 261.407

4192
92-0257-51



● 40.6° V-GROOVE
INCLUDED
ANGLE

● ALUMINUM
STRUCTURE

. AMBlENT
TEMPERATURE

● EMISSIVITY
> (’).992

SANTA BARBARA RESEARCH CENTER

a substdta~

.-..,,.s..-,.W,*,-.< ,<..,.. ., ,. . . .. .. . r.- , -..

\

V-GROOVE
BLACKBODY

DESIGN OFFERS
HIGH EMISSIVITY

4192

92-0257-28



SPECTRAL BANDPASS FILTERS



PRESENTATION
OBJECTIVES SANTA BARBARA RESEARCH CENTER

a subsldlaq

Sensitize the MODIS-N Science Team to the high degree of difficulty of the
Spectral Filter Requirements

Propose changes to the requirements which will ease the design and
fabrication complexities

Solicit Science Team support in reducing program risks without
compromising the science objectives

.



● Tolerance on Center Wavelength kc: *1 nm (VIS & NIR) to t71 nm (band
36)
(tlnm is tO.1% for band 19 @ 940 rim.)

● Bandwidth: 10 nm (VIS & NIR) to 500 nm (LWIR)
‘ (10 nm is 1.04% of Lc for band 18 @ 936 rim.)

● Tolerance on Bandwidth of t.25% of kc (bands 8-16) and f.5Y0 of kc for
all others:
(~ 0.25Y. = ~1.04 nm (~6.9Y. of BW) for band 8 @ 415 rim.)
(t 0.5% = ~ 3.3 nm (~6.6% of BW) for band 1 @ 659 rim.)

● Out of Band Response: OOB responses 5% of integrated response.
1% response points within 1.5 x BW from band edge.

~ Edge Range (5% to 80Yo)s 5070 of BW.



e. SPECTRAL FILTER
REQUIREMENTS OVERVIEWe b*PC,*’ (See Following Illustration)

SANTA BARBARA RESEARCH CENTER

a subsldia~
——

● Ripple:
The response between the 80% points shall always exceed 80%

● Wavelength Stability: < 2nm for VIS bands;< 1% of Lc for all others.

(2nm is 0.36% of Ac for bands 4 and 12@ 555 rim.)



@ +
1% RESPONSE:

t (< 1.5 TIMES mDVVIDTli)
* BANDWIDTH ~1

I I

; 100Yo RELATIVE ~ /
I I I

I I
t
I

I
I I

I
1

8 I
I

I I 1
I

1
I I I I I

I I I I
I
I I I

1
I

I
I i I t
I I

t
I

I
1

i
I

I 80% I
! I I
~ I
~ I I

I 70- -
I I
I I Ill
I
I I

II
1 II

II
I II m
I
I

I.lJ

#
u

1 50°A
I

*
t

oI YI ut w
I
{

a

~ a

I

&

I n

WI 30--! 1
n~~

I1
z, I

I <1 I
I I
I ml 20“- I
I 1

al:
1I

I
$1

1
I

,~
g: 10 --

I
t

I 570 y
I

8 I

I

SANTA BARBARA RESEARCH CENTER

a subsid!aw

BANDPASS FILTER
SPECTRAL DEFINITIONS

AND SPECIFICATIONS

4192
924257-66



e SOME OF THE REQUIREMENTS
*,C,**~ ARE EXTREMELY CHALLENGING SANTA BARBARA RESEARCH CENTER

a subsldlaq

● The most difficult requirements are where:
The Bandwidth (BW) iss 1.5% of kc.

The tolerance on the BW iss 20% of BW.
The required BW tolerances are stated as 0.25 or 0.5% of kc.
This results in BW tolerances of as small as 6.6% of the BW.

The tolerance on Lc iss 0.25Y0.

And,

● The Edge Range requirement of < 50% of the BW maybe impossible to
meet, on some of the very narrow band filters, when f-cone effects are
considered.

●

4/92
924257-s7



EXAMPLE OF F-CONE EFFECTS1-SANTA BARBARA RESEARCH CENTER

a subsldtaq

100
T Band14 0°

90

80

70

60

50

40

30

20

10

0

f/2.14

, I i

665 670 675 660 665 690 695

Wavelength (rim)

Center Wavelength(rim)
Normal 681.057
Shifted 678.612
Difference-2.44495

Bandwidth(rim)
Normal 8.92285
Shifted 9.30481
Ratio (Shifted/Normal)1.04281

Upper EdgeRange(rim)
Normal 2.76392
Shifted 4.52612
Shifted Percentof BW46.6428

Lower Edge Range(rim)
Normal 2.66199
Shifted 4.55457
Shifted Percentof BW 48.9485

TransmlsslonPA)
Normal 85.4351
Shifted76.1605 “
Ratio (Shifted/Normal) 0.891442

4/92
92-0257 ‘~



DESIRED PROFILES REQUIRE
cINCREASINGLY COMPLEX DESIGNS SANTA BARBARA RESEARCH CENTER

a subsldla~

.

90
so
70
60
so
40
30
20
10
0

. .

924 926 920 930 932 934 936 938 940 942 944 94948

●A
B

Bandpass Coatinas [No Blockina Stacks~
14 Layers One - 3rd Order Half Wave Cavity
28 Layers Two - 3rd Order Half Wave cavities

c 42 Layers One - 1st Order + Two 3rd Order Half Wave Cavities
D 56 Layers Two - 1st Order + Two 3rd Order Half Wave Cavities

92~25~;



DETAILED SUMMARY OF REQUIREMENTS
(Most Difficult are Highlighted)

m
92-0257-70



~ESENT SPECTRAL REQUIREMENTS

8
9
3
10
11
4
12
1
13
14
15
2
16
17
18
19
5
6
7
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

IFOV
(m)

1000
1000
500
1000
1000
500
1000
250
1000
1000
1000
250
1000
1000
1000
1000
500
500
500
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Center
Wavelength

(rim)
415
443
470
490
531
555
555
659
667
681
750
865
865
905
936
940
1240
1640
2130
3750
3750
3959
4050
4465
4515
4565
6715
7325
8550
9730
11030
12020
13335
13635
13935
14235

(Hlghllght Indicates Areas of Concern)

Wavelength Wavelength
Tolerance

(rim)
*2
*1
*5
fl
*2
i5
*5
*5

+1 ,-2
il
*2
*5
*5
*1
*1
*1
*6
*8

il o
*19
*19
*2O
*2O
*22
*22
*23
234
t37
*43
*49
*55
i60
*67
*68
*7O
i71

Tolerance BANDWIDTH
(%)

0.5%

().q~o

0.8%
0.9/0

0.3?/.
0.60/0

().5%
0.5%

- 0.5”/.
().50/’
o.5%
0.5%
o.5°/e
o.5%
0.5~o

0.50/.

0.50/e

().5%

0.5~o

0.50/.

().5%

().5~o

0.50/’

0.50/0

0.5~o

().5%

(rim)
15
10
20
10
10
20
10
50
10
10
10
40
15

0/0Bandwidth
(of Wavelength)

3.6%
2.3%
4.370
2.0?!0
1.9%
3.60/0
1.8’!!0
7.60/0

1.5%

4.60/0
1.7V0

30

0[

3.3”/.
,o\7..5 :.;..’ ~cj%,:,::., ]

-
50
20
20
50
180
50
50
50
50
50
50

360
300
300
500
500
500
300
300
300
300

5.3%

2.P/0
4.8%

5.4%
4.1v.
3.570
5.170
4.5°/0
4.~/’
2.P/0
2.2%
2.2%
2.1%

5 \s”7,.

Bandwidth
Tolerance

(rim)
1.04
1.11
2.35
1.23
1.33
2.78
1.39
3.30
1.67
1.70
1.88
4.33
2.16
4.53
4.68
4.70
6.20
8.20
10.65
18.75
18.75
19.80
20.25
22.33
22.58
22.83
33.58
36.63
42.75
48.65
55.15
60.10
66.68
68.18
69.68
71.18

Bandwidth
Tolerance

(% of Bandwidth)

31.Ovo
41.o%

37.5%
39.6°h
40.5~o

44.70/.

45.20/.



● Center Wavelength tolerances> 0.25% of kc K2-3

M’m’’of’c
● Bandwidth

.

. Bandwidth tolerances> 20% of BW.

● Edge Ranges 70% of BW.

● Details on next page (Suggested changes are highlighted).

4192
92-0257-72



RECOMMENDED SPECTRAL REQUIREMENTS

(Hlghllghts Indicate changes required to Improve design and fabrication with attendant reductions In risk and cost.)

BAND

8
9
3
10
11
4
12
1

13
14
15
2
16
17
18
19
5
6
7
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

IFOV
(m)

1000
1000
500
1000
1000
500
1000
250
1000
1000
1000
250
1000
1000
1000
1000
500
500
500
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Bandwidth
Center Wavelength Wavelength O/.Bandwidth Bandwidth Tolerance

Wavelength Tolerance Tolerance BANDWIDTH (of Wavelength) Tolerance (O/.of Bandwidth)
(rim) -
415
443
470
490
531
555
555
659
667
681
750
865
865
905
936
940
1240
1640
2130
3750
3750
3959
4050
4465
4515
4565
6715
7325
8550
9730
11030
12020
13335
13635
13935
14235

(rim) (%)
i2 0.480/0—-— _______ _____

*5 1.060/0~....--~1 “~2–------:-o~~~
,.- . ....... ..._ ,,.— __.. _A_... .-,

*2 0.38%
*5 0.90?/0
*5 0.90%
*5 0.76%

L“”

-—. !-— ... —-. . . . . .
*1,7 ,,

1

0.25°&
: kl,7_ .““,o,2~Yo.

*2 0.27%
*5 0.580/.
*5 0.58%

L

----------—....—...-—. .-——-.
‘.*2,3

-1

0.25%
: ,&2.3 0.25°k

—--*L! _Q:~gvO
*6 0.48%

().49yo

0.47%

0.51”/0
o.51%
0.51%
0.49?’!0
o.49%
0.49%
0.50%
o,51°/0
O.sl%
0.50%
0.500/.
0.50”/0
0.50%
0.50”/0
0.50%
0.50%
0.50%

(rim)
15
10
20
10
10
20
10
50
10
10

11.5
40
15

50
20
25
50
180
58
60
62
65
67
70

360
300
300
500
500
500
300
300
300
300

5.30/. ‘1 10.00—...—
1.60/0 6,20 31 .OO/.

[ ___

4.lVO :. ,, 60.00 ..”
3.5% ““, 60.
5.1% ,“, 100.00 ‘
4.5% ~~100,00 ,’
4.2% _..~op.oo
2.2% 66.68 22.2”!0
2.2% 68.18 22.70/’
2.2% 69.68 23.20/.

2.1%
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#*& JANUARY 1992 REQUIREMENTS
~~r~ CHANGE RECOMMENDATIONS● 1=SANTA BARBARA RESEARCH CENTER

‘% ~w a substdla~

● In January SBRC submitted a list of recommended changes to GSFC in
memorandum #PL3095-QO0581.

The recommended changes applied to 18 of the 36 spectral bands.

The recommended changes apply to Center Wavelength tolerances,
Bandwidths, and Bandwidth tolerances.

A complete listing of the changes recommended in January follows.

● The previous chart suggests changes to 30 of the 36 bands.

●
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MODIS-N SPECTRAL FILTER

REQUIREMENT CHANGE RECOMMENDATIONS

(Numbers in BOLD indicate current spec value and recommended change)

CENTER CWL BW
BAND WVLN TOL BW TOL

/, GSFC Specification:

Recommended Change:

/ GSFC Specification:

R=meti Change:

/ GSFC Specification:

R~mti Change:

/1 GSFC Specification:

R~mended Change:

k\ SFC Specification:

Recommti Change:

v“” GSFC Specification:

R~meM Change:

/ GSFC Specification:

Recommended Change:

GSFC Specification:

Recommended Change:

GSFC Specification:

Rqm- ChaW.

GSFC Specification:

Recommended Change:

GSFC Specification:

R~~ Change:

18

13

14

15

17

10

9

24

25

26

6

936nm

667nm

681nm

750nm

905nm

490nm

443nm

4465nm

4515nm

4565nm

1640nm

Inm

2nm

+1/-2nm

*1.Snm

lnm

1.5nm

2nm

2.3nm

lnm

2.3nm

lnm

lL2nm

lnm

1.3nm

22nm

23nm

23nm

8nm

10nm

15nm

10nm

10nm

10nm

15nm

30nm

10nm

10nm

50nm

67nm

50nm

68nm

50nm

68nm

20nm

25nm

●

4m7nm

1.7nm

2.Onm

1.7nm

2.Onm

1.9nm

3.Onm

4.5nm

6.Onm

1.2nm

2.Onm

l.lnm

2.Onm

22.3nm

22.6nm

22.8nm

8.2nm

-—. . .



MODIS-N .SPECTRAL FILTER
f~

REQUIREMENT CHANGE RECOMMENDATIONS (CONT’D) z
(Numbers in BOLD indicate current spec value and recommended change) ?

CENTER CWL Bw
BAND WV I N TOL BW TOL

GSFC Specification:

Recommended Change:

GSFC Specification:

Recommended Change:

GSFC Specification:

Recommended Change:

GSFC Specification:

Recommended Change:

GSFC Specification:

Reoommetied Change:

GSFC Specification:

Rewmmended Change:

19 940nm

23 4050nm

33 13335nm

34 13636nm

35 13935nm

36 14235nm

Inm 50nm

2.4nm

20nm 50nm

61nm

67nm 300nm

68nm 300nm

70nm 300nm

71nm 300nm

4.7nm

10. Onm

20.3

66.7nm

150nm

68.2nm

150nm

69.7nm

150nm

71.2nm

150nm



● “....the most ambitious filter specification this author has seen in his 27
years of designing and manufacturing filters for space infrared
applications.”

● “The bandpass filters and beamsplitters for MODIS-N incorporate a
variety of stringent requirements that present (a) formidable design and
manufacturing challenge.”

. “The center wavelength and bandwidth tolerances are much too critical
to rely solely on test coupons and witnesses.”

●
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IN SUMMARY
SANTA BARBARA RESEARCH CENTER

a substdta~

● The filter requirements arevery difficult.

● The proposed costs are somewhat higher than anticipated.

.

● The suppliers still say that they can be achieved, however, they have
probably not examined the designs to the extent we have at this point in
time.

s Meeting all of the MODIS-N requirements remains a High Risk proposition.

● We can say with a reasonably high degree of confidence that some
Waivers will be needed.

●

● A timely response to waivers will be necessary to avoid costly schedule
delays.
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