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Figure 2-1.- The HALOE Gas Filter Instrument Concept
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Table 3-9.

HALOE Error Sources and Magnitudes*

Error Type Magnitu
HC1 HF CH4 NO CO2 NO2 H20 O3
* Random Errors

- Noise .2 NEM ‘0.4 NEM 0.6 NEM 0.3 NEM 0.9 mv 1.7 mv 0.7 mv 0.4 mv
- Digitization

¢ Modulation 0.08/¢ 0.08/t 0.35/1 0.08/% 0.7 mv 0.7 mv 0.7 mv 0.7 mv

* Transmission (1) 2x104 x M/r|  2x104 x M/t 8.5x104 x Mr| 2x104 x M —_— _ — _
- CH4 Mixing Ratio TBD TBD -- TBD -- TBD - .-
- NO2 Mixing Ratio TBD - TBD - - - - .
- H20 Mixing Ratio TBD TBD TBD TBD TBD TBD -- TBD
- CO2 Mixing Ratio. -- -- -- TBD -- -- -- TBD
- N20 Mixing Ratio .- -- -- 30% TBD -- - TBD
- 03 Mixing Ratio -- -- -- - -- -- . .
- Atmos. Temp. 3.5K 3.5K 35K 3.5K -- 3.5K 35K 3.5K
- Pointing Angle (km) 00.6 0.06 0.06 0.06 0.06 0.06 0.06 0.06

» Systematic Errors

- Aerosols e -- - - TBD TBD TBD TBD
- 02 (Press. Induced) -- -- ‘- .- - <5% <5% -
- CH4 Mixing Ratio 3% TBD -- -- -- TBD TBD TBD
- NO2 Mixing Ratio 3% - TBD. -- .- .- -- -
- H20 Mixing Ratio 3% TBD TBD TBD TBD TBD - TBD
- CO2 Mixing Ratio - -- -- 1% - - - TBD
- N20 Mixing Ratio -- - -- 30% 30% - - 30%
- 03 Mixing Ratio TBD - - - -- - - -
- Atmos. Ref. Press. 01 x Log(P)| .01 x Log(P) | .01 x Log(P) | .01 x Log(P) - 0.01 x Log(P)} 0.01 x Log(P) | 0.01 x Log(P)

*TBD entries will be determined after completion of retrieval simulations
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Table 3-9.

HALOE Error Sources and Magnitudes (con't)

Error Type Magnitude

HCl HF CH4 NO  CO2 NOz H20 03

* Systematic Errors
. (con’t) -
- Halfwidth (T = 296K) _
HCl 1% - 1% e - - - -
HF _S,. -- - -- -- - .-
CH4 1-10% 2.10% 2-10% >10% - 1-10% 1-10% 1-10%
NO - - -- 10% - ; - ..
CO2 .- - .- 2.5% 2-5% - - 2.5%
NO2 10%+ -- :,rs. -- -- 20% -- --
H20 5-8% 5-8% 5-8% 5-8% 5-8% 5-8% 5-8% 5-8%
03 5-8% .- 5-10% .- -- -- -- 5-8%
N20 - .- -- 5-10% 5-10% 5-10% -- 5-10%
- Line Strength

HCl 1-2% -- 1-2% -- -- -- -- --
HF 2% .- .- -- -- - ..
CH4 1-10% 10% 1-10% >10% -- >10% 1-10% 5%
NO - - .- 5% .- - -- -
co2 - - - 1-3% 1-3% - -- 1-3%
NO2 2-6% -- 2-6% .- -- 3% -- .-
H20 10% 10% 10% ::vpc:mrmg 10% unpublished | unpublished | unpublished
03 3% - 3% - -- - - 1-3%
N20 - - .- 1-3% 1-3% 1-3% .- 1-3%
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Table 3-9. HALOE Error Sources and Magnitudes (con't)
Error Type Magnitude
HCl1 HF CHjy NO CO2 NO2 H20 184)
Systematic Errors
{con’t)
- Gas Filter Cell Mass 2% 2% 2% 2% -- -- -- --
Path
- Spectral Filter :
* Gas/Vac Slope 0.3%/100 cm"1| 0.3%/100 em-! | 0.3%/100 em-1| 0.3%/100 cm-1 - - - -
s Filter Spread* 20% -- 20% 20% 2% - -- -
(% of value) ‘ . .
* Filter Shift +* 10% 10% 10% 10% 3% 100% 10% 10%
(% of value)
+ Filter Slope 1% 1% 1% 1% 1% 1% 1% 1%
¢ Random Spectral 0.3% 0.3% 0.3% 0.3% 1% 1% 1% 1%
Response
- Dopper Shift Correction
- Electro-Optical
* Modulation or 0.11 NEM/MIN| 0.11 NEM/MIN |0.11 NEM/MIN 0.11 NEM/MIN - - - .-
Signal Drift , .
e Linearity 0.7x10%x1 | 0.7x104xt | 0.7x104x1 | 0.7x104 x < TBD TBD TBD TBD
s Solar-to-Reference
Crosstalk
av 108 x M 3x109xM | 5x108xM [0.4x103xM - .- - -
v 0.6x104x1 | 04x104xt | 0.7x104xt | 0.6x103 x 1 -- .- .- .-
* Balance Offoet 0.09 NEM 0.09 NEM 0.35 NEM 0.09 NEM .- -- .- .-
* AVioV Gain 0.0017xM | 0.0017xM 0.0017x M 0.0017xM .- .- - -
- Spatial
¢ FOV Mismatch 0.0009 x dv/dz | 0.0018 x dv/dz | 0.0009 x dv/dz 0.00135 x dvdz -- - -- -
* Electronics & FOV <3 NEM <3NEM < 3NEM <3 NEM -- - -- -
Transfer Function
Deconvolution

*Error in A Coefficient of Table 3-1

**Error in B Coefficient of Table 3-]1
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Figure q-u_. HALOE Intercomparison Data Base Sources
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STEPS [N EVENT

CONTROL -SOURCE

SUNRISE ENDS

/7

\\\\ 10 SOLAR SCANS AND SUN SENSOR

ALIGNMENT CHECK (200 SEC)

HALOE

MICROPROCESSOR y:

/
7 CALIBRATION WHEEL (99 SEC)

s

Figure 1. HALOE Sunrise Event with Auto Sequence
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CONTROL mocxnm STEPS IN EVENT

T s un e B SUNRISE ENDS

HALOE
MICROPROCESSOR
/
/ ,
Y / 10 SOLAR SCANS AND SUN SENSOR
I ALIGRMENT CHECK (200 SEC)
RTS GAIN CALIBRATION (170 SEC)
SCIENCE DATA (TIME VAR ¥
HALOE 1ES ®WITH 8)
MICROPROCESSOR

T

T T Ay

Figure 2. HALOE Sunrise Event with Gain Calibration Sequence



CSTEPS IN EVENT

CONTROL SOURCE L
S RN P O SR - SUNRISE ENDS
RTS . s 4

\ .
e 7 FOV MISMATCH MEASUREMENTS (141 SEC)

*

HALOE
MICROPROCESSOR

1G SOLAR SCAKS (190 SECS)
CALIBRATION WHEEL (99 SEC)

Figure 3. HALOE Sunrise Event with FOV Mismatch Sequence



STEPS [N EVENT
- CONTROL SOURCE

SUNRISE ENDS

/
\\\ SUN SENSOR TO TELESCOPE
ALTGNMENT CHECK (431 SECON

ESTIMATED)
HALOE -
MICROPROCESSOR 10 SOLAR SCANS (190 SECS)
CALIBRATION WHEEL (99 SEC)
~ 150 km
y SCIENCE DATA (TIME VARIES WITH 8)

"
¥, 2

Rl S 4304 4"y
il as Y,
- TN

[N

T 5 i

-

Figure 4. HALOE Sunrise Event with Boresight Alignment Sequence--
-~ Routine Operations.
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CONTROL SOURCE - STEPS IN EVENT

u : SUNSET ACQUISITION

AUTO BALANCE (60 SEC)
/

o . . ,_}Uv . \
. R o S / 10 SOLAR SCANS (190 SEC)

HALOE
MICROPROCESSOR

CALIBRATION WHEEL (99 SEC)

Figure 6. HALOE Sunset Event Sw?_ Auto Sequence



* CONTROL SOURCE

| | STEPS [N EVENT
HALOE ,

MICROPROCESSOR SUNSET ACQUISITION
RTS
/’ _
\x\ GAIN CALIBRATION (170 SEC)

AUTO BALANCE (60 SEC)

10 SOLAR SCANS (190 SEC)

HALOE 120
MICROPROCESSOR = m

Figure 7. HALOE Sunset Event with Gain Calibration Sequence
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