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CO:2 Laser Lines for Long- Path
Absorption Measurements.

Target Isotope CO:2 Lasaer Wavenumber (em™1)

Species Line
O3 636 P(18) 1002.4778
636  P(20) 1000.6473
636  P(24) 996.9011
636 R(34) 937.5844
CHa 636 R(22)(TH) 929.9930x3
626  R(16)(TH) 973.2885x3
626  R(22)(TH) 977.2139x3
836  R(8)(TH)  1024.3677x3
626 R(26)(TH) 979.7054x3
CO2 626  P(26) 938.6883
636 R(36) 938.7776
636  R(34) 937.5844
CO 626 R(24)(SH) 1081.0874x2
626 R(30)(SH) 1084.6351x2
626 R(8) (SH) 1070.4623x2
N2O 626  R(38)(SH) 1089.0011x2
626 R(40)(SH) 1090.0284x2
HNOs 636 P(8) 907.0528
CFC12 636  R(6) R(30) 918.7440
~935.1358

a)

a) vertical profile (inversion using line shape)
b) column density
R) laser line for reference
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(A) Global Mapping of Total Ozone
1. long-term monitoring for trend
2. global climatology

» variations of various scales of time and
space

3. dynamics of the lower stratosphere

(B) Global Mapping of Total Sulfur Dioxide
1. SO2 air pollution

* regional structure and long-range
transport

2. volcanic SO2 gases
« early detection of volcanic eruption
+ global sulfur cycle

(C) Global Mapping of Tropospheric Ozone
1. global monitor for tropospheric trend
2. regional structure and tropospheric budget

3. stratosphere-troposphere exchange
process
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Orbit Type Sun Synchronous
_Subrecurrent
Altitude Approx 800Km

Inclination Approx 93.6 deg

Period Approx 101 min
Recurrent 41 days
Period

Local time | [0:15-10:45 AM
at descending
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Species  Percentchangein  Wavenumber  Change in emission Equivalent temperature
mixing ratio (emly MW /cm? sremh) change (K)
COz 29 718 0.03 0.3
2320 1.3x 104 0.1
CHy g 1277 0.03 0.6
3000 2x 104 1.6
N20 19 1278 6x10-3 0.1
2220 1x10-3 0.4
8.0 50 8 2180 0.04 17
O3 2 b 1010 0.04 0.4
Hz0 VL) 1590 0.02 i

a) tropospheric difference between northern and southemn hemispheres,
b) required precision.
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TABLE 4. Satellite and Space Shuttle Measurements of the Sun’s UY Spectral Irradiance

Instrument and Measurement
Launck Vehicle Duration Spectral Band Description References
05035 1969-1975 Lymanc Hydrogen and deuterium resonance cells Vidal-Madjar {1975]
at exit of predisperser. Vidal-Madjar and Phissamay [1980]
AE-E 1977-1980 142-125rm Multipie spectrometers with PMTs and Hinteregger et al, [1981]
CEMs.
SBUV 160-4C0 nm 1.1 nm resolution, double Ebert-Fastis Heath and Schiesinger [1586]
Nimbus 7 1978-1986 spectrometer with PMT and diffuser; Donnelly [1988])
NOAAD9 1984 on-board HgA calibration and PMT Schiesinger et al. [1990]
NOAA 11 1986~ gain monitor.
SME 1981-1989  115-205nm 0.75 nm resolution, two scparate mono- Rottman [1988)
chromators each with PMTs and
operational and siored diffusers.
SUSIM 115-410nm 0.15 nm, 1.1 nm, and 5 nun resolution, VanHooster et al. [1988)
Space Lab2  Aug. 1985 two identical double Wadsworth spec-
UARS Sept. 1991- wrometers with muliple, redundant
ATLAS 1992- optical clements, four on-board
deuterivm calibration Jamps.
SOLSPEC UV 200-360 nm 1.3 nm resolution, double monochromator  Labs et al. [1987]
Space Lab1  Dec. 1983 with diffuser and PMT; on-board cali-
ATLAS 1992- bration with deuterium and FEL-type
famps.
ASSI March-Dee,  20-700 nm 0.7-3 nm resclution, 1wo separate Rowland  Schmidike et af. [19835, 19904}
1988 circle spectrometers with PMTs and
CEMs; inflight detector calibration.
SSBUV 160-400 nm 1.1 nm resolution, double Ebert-Fastie Cebula and Hilsenrath [1990]
STS 34 Qct. 1989 specrometer with PMT and diffuser; '
§TS 41 OcL. 1990 inflight calitration using deuterium,
STS43 Juiy 1991 45-W quartz-halogen, and Hg lamps.
ATLAS 1992-
SOLSTICE 115430 nm 0.15 nm resolution, three separate mona- Rottman {1988}
UARS Sept. 1991~ chromators with PMTs; on-board cali-
EOS 1999- bration by observations with different
apertures of bright UV stars,
R 4: BHFE ST v 5 AMBIEILETRIENE (Lean [1991])
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Figure 1. AESSIM Conceptual Diagram
Table 1. AESSIM Spectrometer Parameters
Normal Incidence Spectrometer Torcidal Grating Spectrometer
f/number 70 same
input arm length 500 mm 230 mm
output arm length 500 mm 518 mm
grating ruling 1800 mm'! 1800 mm™!
diffraction angle 3 150°
wavelength range 29 nm to 135 nm 5 nm to 54 nm
grating dimenasiona 8 mm x 8 mm 50 mm x 3.3 mm
entrance slits 250, and 750 um diameter, 100 pm and 250 gm diameter,
and 100 ym x 1.5 mm and 100 pm x 1.5 mm
exit slit 100 pm x 1.5 mm 230 pm x 1.5 mm
reciprocal dispersion 1.1 am mm! 0.35 nm mm (nominal)
angular “dispersion 185 arcsec am‘! 735 arcsec nm™
resolution (nominal) 0.3 nm (with 250 pm slit) 0.1 nm
grating drive speed 0.75 sec for any step within range rame

5: Smith et at. DRFE T 2 KBENF3 725 (Smith [1988))
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1. GOMEHIEZ Rk (1)
a) Double Monochrometor - JERHIK 240 - 790 nm
b) F+ % ANo, HEH AR 45T

Ch. 1 240-295nm 0s, NO

Ch. 2 290-405nm 0s, 0., NO., HCHO, $0., Br0, 0CIlO
Ch. 3 400-605nm NO., 0Cl0, 0z, 0s, 04, H.0

Ch. 4 590-790nm 0., NOs;, H:0, 0.

flicffERE&E I F + v a2 N
¢) R RRHE 0.2 - 0.3nn
d) BHE 1XRTEFCCDET (BHE)

2. GOMERIER TR (2)
a) EEIAM: #HEET (Nadir)
b) MEHRBEHFH: 0. 13° x3. 0°
¢) TEMoRREE (HEET) @ 40x40 Kn®
d) E#mA: BRARAM 31°
e) RHBHEIEM:  H100ns~3000s




F 3. GOMEBIM G4y T & 0 R Al

Quantities Retrieved from GOME Observations

Species Retrievable Quantity*

HCHO
50

NO
NO2
NO4
NO
clo
ocio
BrQ

Profile {5, T)
Column (5, T)
Profile (S}
Column (T}
Column {5, T)
CoTumn (T)**

Column (T)**

Column (S, M)
Column (5, T)
Profile (S)

Column (S)¥**
Column (S)***

Calumn (S}

NOTES:

wWavelength (nm)
255-350, 480-680
690, 760

1260-1275

475, 530, 550, 630
700-790

310-360

290-310

255-280
300-600
660-665
210-220
300-310
320-420
310-345

Notes-Appiications

Cloud tops; boundary Tayer

Cloud tops; boundary layer

Biomass burning; tropical
vegetation

Industrial poilution:
volcanos

Above 40 km in emission
Lightning; combustion
Lunar occultation

High stratosphere
Palar regions in spring

Polar regions in spring

* - § = stratosphere; T = troposphere; M =~ Mesosphere.

** . Dbservable in regions with relatively high concentrations.

=* . ()zone hole conditions.*** - Qbservable in perturbed '03 hole"®

regions.
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