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Overview of Operations
and Data Processing

TIMED SEE SEE Annual Report Nov. 2008 - 3




SEE Measures the Solar VUV Irradiance
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Summary of SEE Flight Operations

s Planned Experiments (through Oct 20, 2008)

A Number of normal solar experiments = 35,031

s Actual Experiments (through Oct 20, 2008)

A Number of normal solar experiments = 34,145 (97%)

s Calibration rockets provide degradation rates for SEE

A NASA 36.192 launched on Feb. 8, 2002, complete success
- Rocket results incorporated into Version 6 data

A NASA 36.205 launched on Aug. 12, 2003, complete success
- Rocket results incorporated into Version 7 data

A NASA 36.217 launched on Oct. 15, 2004, complete success
- Rocket results incorporated into Version 8 data

A NASA 36.233 launched on Oct. 28, 2006
- Partial success (only 636 nm and 121.6 nm irradiance measured)

A NASA 36.240 launched on April 14, 2008, complete success
- Rocket results incorporated into Version 10 data
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List of SEE Data Gaps - Very Few Gaps

Date State Sensor(s) Science Data Affected

March 1, 2002 Safe Mode Both Part day

March 2, 2002 Safe Mode Both All day

March 4, 2002 Ground SW Anomaly EGS All day

March 5, 2002 Ground SW Anomaly EGS Part day

March 19, 2002 Safe Mode Both Part day

March 29, 2002 Safe Mode Both Part day

July 24- 30, 2002 XPS Filter Wheel Anomaly | XPS All days

Nov. 1819, 2002 Leonid Safing Both Part day

Sept. 16- 21, 2004 TIMED Flight Software Load | Both Sept. 16,21: Part day
Sept. 1720: All day

Sept. 29 Oct. 1, 2004 TIMED Flight Software Load | Both Sept. 29, Oct. 1: Part day
Sept. 30: All day

May 4, 2005 Lost data due to HK rate beingBoth Part day (after SSR

at 5 sec (normally 15 sec) allocation reached)
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List of SEE Data Gaps - 2

Date State Sensor(s) Science Data Affected

Aug 1618, 2006 Safe Mode Both Partial day on 16th
All day on 17th
Partial day on 18th

July 2526, 2007 Safe Mode Both Partial day

Nov. 19, 2007 Safe Mode Both Partial day

Jan. 815, 2008 Safe Mode Both Partial day on the 8th
All day from 915

May 2425, 2008 Safe Mode Both Partial day on 24th
All day on the 25th

July 7, 2008 Planning Anomaly Both Partial day
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Status of SEE Instruments

No recent changes for SEE

EUV Grating Spectrograph (EGS)- fully functional

A The EUV ( < 115 nm) has degradation mostly at the bright lines on the
CODACON (MCRbased) detector, but it is being tracked withooard
redundant channel and Haeld detector lamp weekly experiments

A The FUV (115195 nm) has small recovery rate that is corrected using
UARS, SORCE, and XPS comparisons
XUV Photometer System (XPS} 3 channels functional

A Fully functional until 2002/205 when there was a filter wheel anomaly
(filter wheel stuck in position 6)

A Three channels providing solar measurements
A No spectral gaps in the XUV though because of new XPS Level 4 algor

Microprocessor Unit (MU) - fully functional
SEE Solar Pointing Platform (SSPP} fully functional
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Potential Life Issues for SEE

EGS (grating spectrograph)
A MCP-based detector has significant degradation at a few wavelengths (~5% of
spectral range). Accuracy already degraded at those wavelengths. Degradatic

slowed down with time, but still expect this degradation to continue during exter
mission.

A No degradation or anomalies for HV supply or slit changer mechanism; expect t
to perform well for several more years

XPS (set of photometers)
A None: filter wheel mechanism is not used anymore
A Lower priority than EGS as have SORCE XPS

SSPP (pointing platform)

A No degradation or anomalies for SSPP; expect it to perform well for several mo
years

Recent change in Sept. 2008 is to perform calibration channel
observations once a day (instead of once a week)

- This is improve EGS data products due to EGS detector degradation for normal char
- Due to being at solar minimum, donoét e

DI
1d

h

observations as with weekly observations during solar cycle maximum
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SEE Data Products
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SEE Version 9 Data

s Version 9 released in April 2007
s Version 10 to be released soon

A No additional new products

A EGS revisions
Vastly improved FOV correction now uses letggm information
A Corrects small daily jumps
Smaller degradation bins help with heavily degraded regions
Improved Gain correction now possible because of the better FOV
Will update FUV degradation rates from comparison to SORCE
- Will include updated EUV degradation rates using latest cal rocket
A XPS revisions
- Updated radiometric calibrations and updated XUV degradation rates
- Improved empirical Gain correction

s LASP Interactive Solar IRradiance Datacenter (LISIRD)

- SME, UARS SOLSTICE, TIMED SEE, SORCE, rocket experimentsy
- Future missions: Glory TIM, SDO EVE |

A http://lasp.colorado.edu/LISIRD/

< / y " ‘ \
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Summary of SEE Data Products

8

8

§

http://lasp.colorado.edu/see/ |

Download data for individual days or merged set for the full mission

Download IDL read / plot code
Plot / browse data (ION script interface)

Data Product

Period

Description

SEE L2A SpWx

Orbit

8 solar indices (emissions/bands) for SpWx Ops

SEE L3 Day | 1-nm spectrum from 0.5 nm to 194.5 nm,
38 emission lines, XPS 9 bands
SEE L3A Orbit | Same as L3 but for orbit averagen(®n avg)
EGS L2, L2A | D & O | 0.2-nm spectrum from 27 nm to 195 nm
XPS L2,L2A | D& O | XPS 9 bands
XPS L4, L4A | D & O | 0.1-nm spectral model from O to 40 nm
EGS L2B (Occ)| Orbit | Atmospheric transmission (single altitude)
Composite Lya | Day |H I Lymana irradiance from 1947 to present

TIMED SEE
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Example TIMED SEE Data Web Page (Table)

SEE Data
Title Description Data Types Helpful IDL Procedures
Calendar FTP Directory  Merged NetCDF Plot/Browse
2002
2003 plot see spwx.pro
Space Weather e
SpWx NA e NA latestplots PO spaceweatberdam
README ) plot see spwx.zip
= 2006 contains complete IDL code bundle
2007
2002 2002 plot see.pro
Tt 2003 2003 Plot plots level 3 data (works with the level 3 merged
L3 2004 2004 L3 — data file)
- - 7 2005 2005 — plot see code.zip
—— 2006 2006 . plots level 3 data for planet applications (works
2007 2007 with the level 3 merged data file)
2002 2002
Level 3A % % Plot plot see3a.pro
L3A 5005 5005 L3A plots level 3a data (works with the level 3A
README 2006 2006 Browse merged data file)
2007 2007
2002 2002
2003 2003
Luvel 2 XFS <Ps 2004 2004 — Plot plotxps ts.pro
README ;o 2005 2005 N Plots a time series of XPS Level 2 data
e 2006 2006
2007 2007
2002 2002
2003 2003
e o e 2004 2004 <7  plotxps 2a ts.pro
README = 2005 2005 - Plots a time series of XPS Level 2a data
77 2006 2006
2007 2007
2002 2002 plotegs ts.pro
Level 2 EGS 2003 2003 Plots a time series of EGS Level 2 data
FTTS 2004 2004
EGS 2005 2005 L2EGS Plot I
README =t e / plotegs sp.pro
= 2006 2006 Plots a daily averaged spectrum from one EGS
2007 2007 Level 2 data file
2002 2002 plotegs 2a (5.pro
Level 2a EGS 2003 2003 Plots a time series of EGS Level 2a data
EGS 2A 2004 2004 Plot
README —— 2005 2005 — plotegs 2a sp.pro
FZV o P 2006 2006 Plots all observation average spectra from one
2007 2007 EGS Level 2a data file
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Example TIMED SEE Data Browser

User Input
Select a date range || ITIMED—SEEI3D—31 nmI ]
PLOT 0.0006 & 3
Start Year: | 2002 ~| Start Date: [039 or | /|
0.0005 § —
End Ycar:lzot}?j End Date: 299 or| /| ]
. 0.0004{F 3
¢.g. 2002/039 was 02/08, (the first rocket underflight calibration) £ ]
e 3
= ]
Select wavelength range OR Solar line OR XPS diode s
g c.ocosft
3
Start (nm) End (nm) Solar Lines (EGS) XPS Diode = ]
0.0002 ft =
21 22 28.4 nm Fe XV = ]
22 23 30.4 nm He |l P TIC o1 70 ]
23 24 33.5 nm Fe XVi 3 Al/Sc/C 17.0- 23.0 0.0001 ft 3
24 25 36.1 nm Fe XVl 5 Ti/Pd 0.1 10.0 > 3
2 o Je.8nm Mg X 6 Ti/Zr/Au 0.1- 10.0 ]
: 7 Al/Nb/C 17.0- 21.0 ]
27 28 46.5 nm Ne VIl 9 AI/Mn 0.1- 7.0 0,000 l | |
28 29 49.9 nm Si Xl / N B Feb 07 14 Jul 03 17 Dec 04 22 May OB 25 Oct 07
. 10 Cr/Al 0.1- 7.0 200203950 200319550 200436245 OODET42.50  2007268.50
20 14 3011 52.1nmSixil 14 11 Ly-alpha 121.0-122.0
30 |v 31 v 53.7nmHel v y-aip : :
ngth range = 30 to 31 nm
TEXT LISTING [resx: 2002 pov: 039 mn/dd: 02/08
year: 2007 DOY: 299 mm/dd: 10/26
Hide TEXT [ =003
Hide PLOT [~ YEAR DOY MM DD YFRAC JULIAN Irradiance(W/m"2)
2002 039 02 08 2002.1055 2452314.0 0.00000e+00
X 2002 040 02 09 2002.1082 2452315.0 5.48618e-04
Select the type of data to be viewed 2002 041 02 10 2002.1110 2452316.0 5.44895e-04
2002 042 02 11 2002.1137 2452317.0 5.24766e-04
2002 043 02 12 2002.1164 2452318.0 5.18884e-04
2002 044 02 13 2002.1192 2452319.0 4.98147e-04
H 2002 045 02 14 2002.1219 2452320.0 4.98030e-04
r‘ AH S[)chrﬁmdﬁtcl'ﬁngc 2002 046 02 15 2002.1247 2452321.0 4.822012-04
w Selected wa\.rclcngghmnc series 2002 047 02 16 2002.1274 2452322.0 4.94120e-04
. . . 2002 048 02 17 2002.1301 2452323.0 5.17029%9e-04
" Selected line time series 2002 049 02 18 2002.1329 2452324.0 5.27856e-04
s 5 5 2002 050 02 19 2002.1356 2452325.0 5.38333e-04
" XPS diode time series 2002 051 02 20 2002.1384 2452326.0 5.61549e-04
2002 052 02 21 2002.1411 2452327.0 5.71010e-04

Remove 1-AU correction [
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Example SEE Flare Catalog

TIMED-SEE Flare Catalog

This page is a catalog of flare events observed by TIMED-SEE. Each row contains NOAA SEC flare information from the daily edited event reports for
periods when TIMED-SEE was observing the sun anywhere between the start and stop times of these events. Events have been filtered to exclude periods
when no appreciable increases were detected by SEE. Catalog last updated on Wed Sep 26 16:47:09 2007. An excel-compatible CSV file is also available.

Show/hide column descriptions. Columns can be sorted by clicking on the column headings.

A comprehensive list of SEE data products are available for download.

Solar Solar

Year/Doy start : . . SEE-XPS SEE-EGS SEE obs
mo-dd . ht peak stop Class Lo?d%:lgde L?Elgg;]e Region Event Tmded i Index, /| nds aft K) SEE data Plot
20037308 | 1979 1953 2006 X 174 19 83 | 0486 8080 61.11 213 282 Level 3A data Plot SEE L3A
11_04 K = . . - LVE ata ot
2003301 | 551 111101124 X 172 -16 8 0486 5120 3077 237 454 Level 3A data Plot SEE L3A
10"28 . = =i . . LVE ata ot
2005020 | g3 070110726/ X 7.1 | 14 61 | 0720 4270 2453 128 79 Level 3A data Plot SEE L3A
01.20 : : ; - ve ata Plot
20051256 | 1919 1927 2057 X 15 9 10 0808 9710 15.06 141 2044 Level 3A data Plot SEE L3A
09.13 : - - ! : ve ata Plot
2003306 | 1703 1725 1739 X 83 14 56 0486 7360 15.00 142 694 Le R
i . : ) ; vel 3A data Plot SEE L3A
20037147 | 5556 23072313 X 13 7 17 | 0365 5610 1103 1.40 110 Le E
il . _ ) . vel 3A data [Plot SEE L3A
2005015 | 5555 23022331 X 26 15 5 0720 3090 1081 1.11 1315 Le As
ot . ; : vel 3A data [Plot SEE L3A
20051253 | 5130 12211 2243 X 2.1 13 47 | OBOB 8920 982 1.13 1773 Level 3A data Plot SEE L3A
09-10 . = i F Vg ata ot
m(%%‘ggg 0051 01050112 X 1.2 6 37 0365 6110 9.10 1.68 71 Level 3A data Plot SEE L3A
2005133 | 1613 116571728 MBO = -12 11 0759 9150 891 1.13 1194 Level 3A data Plot SEE L3A
05-13 | = 3 - LVE ata ot
2003/166 | 5375 2356 0025 X 1.3 7 80 0386 2580  8.65 1.19 124 Level 3A data Plot SEE L3A
06.15 : - - ! : ve ata Plot
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Future SEE Data Products

§

§

8

No newSEE datgproductsare planned

FutureSEE datarersions

A Version 10 (in progress)
- Update instrument degradation functions (calibration rocket in Apr. 2008)
- Address EGS time series dips at some EUV wavelengths
- WIll incorporate calibration channel measurements in Level 3

A Version 11 (after end of operations)

- Expected final release will include overlap measurements with-BB and rocket
underflights

- Final cleanup of production processing code
- Prepare products for delivery to archive center

Updated solar irradiance models (using SEE Version 9 data)

A FISM - Phil Chamberlin

- 0-190 nm with 2min cadence (flares)

- Updated with latest SEE and SORCE latest data versions
A SIP (SOLAR2000) Kent Tobiska

- Updated with flare components

- Updated with latest data versions
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SEE Science Overview
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SEE Science Plans

Solar UV Irradiance Measurements| % Validations 1% s
------------------- = S £
& 10.00 ¢ . Internal Calibrations, EE
= } : Underflight Calibrationd &
=2 400  XPS | €—>|" soro, snoE, )
E E Q @©
é aad EGS UARS,_SORCE W M
& _
: N\ !
O -
'o ! ] ’ S
(v 3 — E . .
j= L Ly-c Filter : Solar UV Variability
"""""""""" _ Function of wavelength
0 50 100 150 200 <|Overtime scale;s of minutes to yegrs
' Wavelength (nm) Obj. l
% o %  #4 |
5 ‘ B ; —
-alStudy Ear t higy CS-EJ dledpliognSelar Variation
£ = | Photoelectron analysis with FAST daz g £| Study variations related to active regiqn
3T and using thg/low model © @| evolution derived from solar images
¥ o Atmospheric response studies using c E] Improve theNRLEUV, SOLAR2000,
HAOGJIM-GCM 251 andSunRisesolar irradiance models
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Overview of SEE Science Objectives

1. Accurately and precisely determine the time
dependent solar vacuum ultraviolet (VUV: below
200 nm) spectral irradiance

2. Study solar VUV variability (2-6lay rotations, solar
cycle changes) and its sources

3. Study the solaterrestrial relationships utilizing
atmospheric models, primarily the TIMGECM at
HAO/NCAR

4. Improve proxy models of the solar VUV irradiance

5. Determine the thermospheric neutral densities (O
N, and O) from solar occultations
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Summary of SEE Results -1

s Objective 1: solar VUV spectral irradiance measurements
A Daily measurements since Jan. 22, 2002 with very few gaps

A SEE solar EUV irradiance (version 9) and GUVI QEUW®NmM) have less differences with
recent improvements / calibrations for GUVI QEUV and for new XPS Level 4 algorithm for|tl
0.1-27 nm range [Woods, Meier, Lean]

A New reference spectra for solar cycle minimum conditions as part of the international Whale
Heliosphere Interval (WHI) campaign [Woods, Chamberlin]
s Objective 2: solar variability
A Updated results on solar rotation and solar cycle variations [Woods et al.]
A Updated results on flare variability as SEE has observed about 100 flares
- New flarecatalogoh i ne t o make access to SEEO6s f
Woods]
s Objective 3: model solar response
Use of SEE solar data and FAST photoelectron data [Peterson, Richards]

Use of HAOTIMEGCM f or at mospheric response to
Lu]

Analysis of GUVI FUV airglow data during flare events [Strickland, Lean, Woods]

Satellite drag modeling / analysis indicating importance of solar EUV and FUV [Tobiska,
Bowman, Solomon, Qian, Woodraska, Sutton, Forbes]

N

o Do Io P>
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Summary of SEE Results -2

8

8

Obijective 4: solar irradiance modeling
A SOLAR2000 (S2K) model improvements [Tobiskal]
A NRLEUV model improvements [Lean, Warren]
A HEUVAC model improvements [Richards]

A Flare Irradiance Spectral Model (FISM) improvements [Chamberlin]
- SEE data used to parameterize FIS8&ily components andrin flare components

Obijective 5: atmospheric density from solar occultations

A New EGS Level 2B solar occultation data product released (version 9) [Eparvier

TIMED SEE
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Solar Cycle Irradiance Variations

s TIMED Max =2002/233
s SORCE Max = 2003/303
s Solar Cycle Min = 2008/186

=)
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