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INTRODUCTION 
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JPL 
RayFheon TES Level 1 Requirements’ 

53 x 169 km: GL 

Temperature Profile 5.3 x8.5 km: GN 2-6 km::o-34 km 

H,O mixing ratio %V 3%:3% 5.3 x 8.5 km: GN 2-6 km::o-34 km 

0, mixing ratio PPbV 3%:3-20 ppbv 5.3 x8.5 km: GN 2-6 km::o-34 lon 

CO mixing ratio PPbV 3%:10 ppbv 5.3x8.5 km: GN 2-6 km::o-34 km 

CH, mixing ratio PPbV 3%:14 ppbv 5.3 x8.5 Ian: GN 2-6 km::o-34 km 

NO, mixing ratio PPtv 5%:500 pptv 

HNO, mixing ratio PPW 5%::25 pptv 53 x 169 km: GL 2-6 km::5-34 lan 

53 x 169 km: GL 

53 x 169 km: GL 

53 x 169 km: GL 

53 x 169 km: GL 

53 x 169 km: GL 

53 x 169 km: GL 2-6 km::lo-34 lon 

NA:NA Surface Temperature K 1K:lK 5.3 x8.5 km: GN 

* Values for clear sldes, northern micklatitudes & mid-troposphere 
3 GN represents global coverage (nadir view), GL represents global coverage (limb view) 

Temporal resolution is “every other day” 

NA = not applicable 
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JPL 
IBayFhesaa CURRENT STATUS 

TES is mounted on the AURA spacecraft at Northrup Grumman Space Technology (NGST), 
Redondo Beach, California. 

In a 1g environment, TES can only operate as an infrared spectrometer when the spacecraft 
is horizontal. It also needs to be in a Thermal Vacuum Chamber. The chamber at NGST is 
vertical, so only limited tests can be performed. Nevertheless, except for the concern 
discussed below, the instrument seems to be behaving normally (the NGST environment 
was duplicated at JPL prior to delivery, so we know what to expect). 

The HiRDLS experiment on AURA has experienced a partial cooler failure (too late to fix) 
that puts unexpected vibration into the spacecraft. 

Tests using the TES Nd:YAG control laser fringes have shown that the HiRDLS vibration is 
being coupled into TES. 

THIS IS A SERIOUS CONCERN THAT CANNOT BE ALLAYED UNTIL WE ARE ON ORBIT. 

____ -~ ~ 

ASSFTSI 1, Bad Wildbad October 2003 



I Q
) 

Q
 



JPL 
Raytheon Space View Side 
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JPL 
RilWLcQn TES Prior to Acoustic Testing 
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JPL 
Way” Calibration Requirements (1) 

TES must provide spectra that are radiometrically calibrated (units of 
watt s/m */s r/c m-1 vs cm-1). 

- requires a hot (340K) blackbody and a cold reference (90K BB in the lab, cold space on 
orbit) 

- requires that signal chain relative gains be known 

- requires that detectorkignal chain system be linear (or any non-linearity known and 
corrected) 

A primary output of this process is the Noise Equivalent Spectral 
Radiance (NESR) at zero input 
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JPL 
RayFhesm Calibration Requirements (2) 

TES must provide spectra that are frequency calibrated. 

I requires a variety of gases of known properties (especially frequency) to be 
observed pre-launch using a gas cell and the same species in the limb on orbit 

requires that the gases (both in the lab and or orbit) be at low pressure and low 
concentration so that the spectral lines be unsaturated and narrow 

I A CO, laser can provide independent verification of this calibration 
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JPL 
RibJftkeQn Calibration Requirements (3) 

The TES Instrumental Line Shape must be known for all pixels at all frequencies. 

I requires the same gas cell measurements made for frequency calibration, 
followed by a deconvolution process 

I a C02 laser is used to verify this process (at a few frequencies) 
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JPL 
Rawheon Measured & Modeled NESR's 

NESR from Run 406, Filter 161 
Model NESR for Filter 1B1 

700 750 800 850 900 950 lo00 1050 1100 1150 

Frequency, cm-' 
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JPL 
Raytheon CONTAMINATION 

It was expected that the focal planes (at 65K) would experience a build-up of contamination 
(primarily water ice) while in the Thermal Vacuum chamber. 

What was not expected was the speed at which this happens - in the region of the strongest 
ice band (around 800 cm-l), the signal loss due to ice can be as much as 10% per day! 

We also see CO, ice around 2340 cm-l but this feature is comparatively narrow. 

We believe (on the basis of other experiments [e.g., AIRS] with cold focal planes) that this 
rate of build-up will decrease with time once we are on orbit. 

~~~ ~ ~- ~- - - ~ ~ ~ ~ _ _  
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ICE BUILD-UP 
(28 array over 10 days) 

5 

4 

3 

z n 

2 

1 

TES ST-2 281 time series (OBRCS, 340K). 16 pixel 20 scan average 

1 0  1 1 O / 2 5 / 0 2  

109. t0/26/02 

1 IS. 10/26/02 0030 
124, 10/28/02 O S 0 0  

126, 10/29/O2 
130, 10/29/02 

105, 10/25/02 21- 

143, 1 0/3 1 /02 
146. 11/01/42 
152, f 1/91/02 

1 6 0 ,  1 1/03/02 

600 700 800 
Frequency (cm-') 

900 1000 
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JPL 
Raytheon 1B Pixel Response Model 

1 O r  

0.0 
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TES Gas Cell Spectra (1) 

TES ST-5 Gas Cell Run 468, 5 Torr N20 

1100 1150 1200 1250 1300 1350 

1260 1262 1264 1266 1268 1270 
Frequency (cm-') 
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RayRheon TES Gas Cell Data (2) 

Z n 

TES ST5 Gas Cell Run 473,5 torr CO 

0.1 2 
0.1 0 
0.08 
0.06 

I 1 1 1 I 

2160 2165 21 70 21 75 2180 
Frequency (em-') 
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JPL 
Raytheon TES Instrumental Line Shape (ILS 

1046.6 1046.7 1046.8 1046.9 1047.0 1047.1 1047.2 

Frequency, cm-' 
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JPL Relative Frequency Calibration 
(1B array) Raytheon 

Observed & expected frequency shifts for the C02 laser 

0.020 I & 
--- Expected shift for P20 

P20 (1046.8543 em-'); R24 (1 081.0877 cm-'); shift = +0.5 mrad 

E x i t e d  shift for R24 - Observed shift for P20 
-m- Observed shift for R24 

--- 

._ . _ _  . 

-1 0 1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6  

Pixel Number 
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JPL 
Raytheon ALGORITHM STATUS 

All Mission Critical & Mission Essential algorithms are in place and tested. 

L1 algorithms were thoroughly tested during several months of System Tests (5 vacuum 
cycles of 2-3 weeks each) 

L2 algorithms are being tested using back-produced spectra from MOZART model fields for 
one day of 16 orbits (the “One Day Test”) 

L1 - L2 internal & external connectivity has been demonstrated in Software Release 4 and 
mission operations testing 

Updated Algorithm Theoretical Basis Documents (ATBD) are in progress 

~ 
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ONE DAY TEST RESULTS JPL 
Rawheon (I000 - 100 hPa; 4/16 orbits shown) 

Ozone: True State Retrieved 

_ _ _ _ _ _ ~  

I Fn ' o u  1(1 L1 Il l  . .  
a, > 
a, .- 2 :n m I* Y -a ID m 0.01 0.07 0.3 0.7 1 .o L 

Ozone VMR (ppmV) 
a %s Lh Y 2 %, 9 3 

~ ~ 
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JPL 
RayBheon SIPS / SCF / ASDC Facilities 

The Science Investigator Processing System (SIPS) Production facility is hosted 
by Raytheon in Pasadena (152-node dual AMD Opteron cluster + RAIDs etc.). 

The Science Computing Facility (SCF) for Research Products, algorithm and 
software development is at JPL (20-node dual AMD Opteron cluster + RAIDs etc.). 

The Atmospheric Science Data Center (ASDC) is at the NASA Langley Research 
Center. There, all TES data will be archived. 

~ ~~~~ ~ ~~ ~~~ ~~ 
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JPL 
Raytheon 

PLANS FOR LAUNCH & EARLY OPERATIONS 
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JPL 
Raytheom FIRST YEAR ACTIVITIES 

L+ L+30 

L+30 + L+150 

L+150-+ L+240 

L+240 + 

Instrument Activation (power on, unlatch, outgas, open Earth shade, cool 
down, signal chain on) 

Post-launch Commissioning (initial calibration to assess instrument 
alignment & ice accumulation, defrost as necessary, first cold space 
views, Global Survey checkout) 

Initial Operations (transects & staring mode to support validation, defrost 
as necessary, trial Global Surveys & analysis) 

Transition to routine operations 
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DATA AVAILABILITY 
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JPL 
RayHneon SUMMARY 

TES IS READY FOR LAUNCH 

For more information: 

http://tes. jpl.nasa.gov 

_ _ ~ ~ ~  
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