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MWIR2 (Band 1)

LWIR2 (Band 2)

LWIR3 (Band 3)

Central

wavelength 3.8 um 10.85 pm 11.85 um
Band Limits 3.4—-4.2pm 10.4 - 11.3 pm 11.4 - 12.3 pm
Temperat Min. 400K 250K

dre Max. 1000K 500K

NEAT <1.5K @ 400K <0.8K @ 300K <0.4K @ 300K
Temp. accuracy 2.5K @ 400K 1.5K @ 300K <2K @ 300K

Detectable size
of fire event

200m? @ 1000K
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/SAC-D Conceptual design
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AOUARILS /SACD NIRST COMPONENTS e

GREEN: INO-CSA

BROWN: IAR

YELLOW: TINI AEROSPACE

BLUE: GEMA

MAGENTA: CDA INTERCORP

ORANGE: CIOP-GEMA

LIGHT BLUE: SFK-AMPEP

RED: AXSYS TECHNOLOGIES
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AQUARILS /SAC-D FPA

MWIR LWIR Active lines:
e
Pixel 1
Band 1: MWIR2
Band 2: LWIR2
Band 3: LWIR3
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AQUARIHS/SAC-D NIRST Fields of View

FOV: 75.6 deg

___________ 4
—————————————————— ' Accessible Swath

£| Swath-Width
~ | FOV: 15.6 deg

(o\
> )
Y

1064 Km
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AQUARIUS /SACD Revisit Scenario B

%
Virtual (1000 km swath) Nadir pointing (182 km swath)
Average Maximum Maximum
. Example revisit o e
Latitude . . missing Gaye
location interval davs
(days) Y :
27
Northern : 67
+67° 1 i 1
=67 Canada 0.5 0 ? _ | 56
Tierra del : 34
+55° Fuego, 0.7 1 23 i
mid Canada
+23° Jujuy 1.2 2
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AQUARIES/SACD
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AQUARILS/SACD

Power vs counts

Pixel 265 MYWWIR Line 2 Beta 45 Counts vs Power with fi
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AQUARIEIS/SAC-D  Observing Canada/ltaly/Argentina

Move mirror

0s to 30s
TECs on :
(stabilization Acquire data
in less than 2M) 26s to XX
/tasmcess}
timeline
-4m om ~+10m
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AGQUARIES/SACD NIRST over Argentina & Canada
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AGQEHARIHS /SACD Inland waters
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AQUARIHS /7SACD Weekly memory budget

A\ X0

‘

Data acquisition rate: 53 kbytes/sec
Weekly (103 rev.) statistics:

29 downloads when SAC-D is 5 over horizon at Cérdoba Ground station.

92 virtual overflights of Canada and Italy.

185 possible inland waters acquisitions (only those necessary to get weekly
complete data).

Assumptions:

1.All acquisitions over Argentina and inland waters in neighboring countries are
downloaded in real time.

2.Data stored in mass memory is downloaded at 130 kbytes/sec.

3.Canada and Italy are covered in a TBD%.

4.Inland waters are covered in a TBD%.
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AQUARILS /SACD Weekly memory budget

Memory budget
250
Canada + ltaly 100%
200 - : .
Lakes 100% 4
150 - ! A f\ Al A |
féf | memaory
100 1 . |  =—next week BU
o | .
0 1 2 3 4 5 6 7
days within cycle
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AQUARIUS/SACD

Weekly memory budget

Memory budget

250

Canada + ltaly 100%

200

Lakes 80%

150 -
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AQUARILS /SACD

Back up slides
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AGQEARIES /SACD What we measure

Steps in NIRST calibration

e {
'
[ What we measure ‘ §
=
(]
DN is an almost linear response of voltage
|-5 - Tbb across pbolometer. It is affected by an offset
H Y
and a gain that are fixed in the electronics o Yy
but are slightly different from pixel to pixel AV [uv] }

0 / .
| ~ . i
."’.’

/ i~
T 150 £ Voltage across pbolometer is an almost linear result of i
“ / its temperature change which is proportional to incident 3
H — power.
E The whole process receives the name of
EH / —— w1 responsivity and is a characteristic of each pixel.
310 / w2 A typical value of responsivity is 4.4 x 10°V/W

0 4
AN
— ~ .
0 o= <t
b
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=
Tob K] = &
5 ie
P(T)= QAJTLAT)YW(A) dA § i
Where: Q solid angle of optics as seen from earth
W filters + optics + atmosphere trasmission
L Planck’s law
A area of pixel on earth

<& power radiance \
Thb [K]
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AQUARILS /SACD DVF (counts)

DVF with MWIR2
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AGUARIES/SACD DVF (power)

DVF in POWER (MWIR2)
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Temperature K

Temperature K

AQUARIES/SAC-D

Pixel variety
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AGQUARIEIS/SAC-D  Active and reference (blind) pixels
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AQUARIES 7SACD Blind pixel

1 pixel

2.12 pixels
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AQUARIES 7SACD Blind pixel (MWIR)

Fosition "B"

Position "&"

Count [-]
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AGQEHARIHS /SACD Priorities

1. Emergencies

2. Instrument Health Care
3. Science Group & AOs
4. Common Users
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LARILS/SACD

Calibration setup
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AQUARIHS /7SACD Scans at the optical lab

12 micron

11 micron

C 4 micron i Active lines:
23 Optical )
| Axes |
C je

10.8 um

| 3.8 um 11.8 um
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AQUARIUS /SACD

Pixel variety
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Pixel 257 Pixel 258 Pixel 259 Pixel 260
-2000 - -2000 - . -2000 -2000
f ’,A"'*‘ *,*f*‘ )_,aor""aE
e e L L
2 o200 o 2 2200 P 2 2200 o 2 2200 -
o - o  y o o .
g 2 — £ —~* 2 —
i - a A a _* a A
Z -2400 w e g -2400 - g -2400 — g -2d00f 7
2600 -2600 -2600 -2600
-1900 -1800 -1700 -1600 =1500 =1400 -1300 -2400 -2300 =-2200 ~-2100 =-2000 =1900 -1800 =1700 -1600 -1500 -1400 -1300 -1200 -2500 -2400 -2300 -2200 =-2100 -2000
DN pixel 257 DM pixel 258 DN pixel 259 DM pixel 260
Pixel 261 Pixel 262 Pixel 263 Pixel 264
=2000 1 =2000 =2000 =2000 o
))K /«“ ,-” ,-\-"w
" o e -
2 _2200 A 2 _2200 P 2 _2200 Jﬂ/* £ 2200 o
o . = B = - - A
g — g — 2 —F g —
‘a - ‘a g o - E=3 =
o -
Z -2400 e 1 Z -2400 o Z -2400 e Z -2400 ¥
—2600 -2600 —-2600 —-2600
~1800 -1700 -1600 -1500 -1400 -1300 -1200 -2200 -2100 -2000 -1900 -1800 -1700 -1600 -1600  -1400  -1200  =1000 -800 -2500 -2400 -2300 -2200 =-2100 -2000
DN pixel 261 DN pixel 262 DN pixel 263 DN pixel 264
Pixel 265 Pixel 266 Pixel 267 Pixel 268
=2000 =2000 =2000 =2000
,W f ’x“'* B P
e i - -
2 _2200 e 2 _2200 B v*,»f“f 2 _2200 e B 2200 /f
E o K A e A E] s
a A a */’" a A a *{"
Z 24001 4" Z -2400 {5+ Z -2400 4 Z -2400 -
—2600 -2600 —-2600 -2600
~1800  -1600  -1400  -1200  -1000 -2200 -2100 -2000 -1900 -1800 ~—1700 -1600  -1400  -1200  -1000 -800 ~3500 -3400 -3300 -3200 -3100 -3000 -2900
DN pixel 265 DM pixel 266 DN pixel 267 DM pixel 268
Pixel 269 Pixel 270 Pixel 271 Pixel 272
-2000 - ~2000 - . -2000 -2000
M #'*ﬁ T w.*f
i o o o
& 2200 I,«"/W 2 _2200 - & _2200 _‘/’w & 2200 -
- = T — k] * T L
El Y Ei - Ei e e o
a « a - a y a -
Z 2400 o ¥ Z 2400 4+ Z -2400 - Z -2400 -
-2600 -2600 -2600 -2600
21900 -1800 -1700 —1600 —1500 —1400 1300 Z2400  -2300 2200 -2100 -2000 -1900 Z1800  -1600  -1400 1200  —1000 22600 2500 -2400 -2300 -2200 -2100
DN pixel 269 DN pixel 270 DN pixel 271 DN pixel 272
2010 HysplIRI Science Workshop 29 of 17

NIRST

Marraco

August 24-26, 2010




AQUARILIS/SACD e, B

Design Overview
Connectors
LWIR Camera
: LWIR Lens Barrel

Optical Bench

MWIR Camera '
: MWIR Lens Barrel
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AQUARIES /SACD

Electronic PCB

Camera Housing

Lens Barrel

Radiometer

Focus compensator
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Integration

o

NIRST
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