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SEE Measures the Solar VUV Irradiance
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Overview of SEE Operations
and
Status of SEE Instrument
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Summary of SEE Flight Operations

s Planned Experiments (through Oct 20, 2009)

A Number of normal solar experiments = 40,102

s Actual Experiments (through Oct 20, 2009)

A Number of normal solar experiments = 39,023 (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 24-25, 2008 Safe Mode Both Partial day on 24th
All day on the 25th

July 7, 2008 Planning Anomaly Both Partial day

TIMED SEE
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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

TIMED SEE SEE Annual Report Nov. 2009 - 8

tl



Potential Life Issues for SEE

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

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

A No degradation or anomalies for HV supply or slit changer mechanism; expect th
to perform well for several more years
s XPS (set of photometers)
A None: filter wheel mechanism is not used anymore
A Lower priority than EGS as have SORCE XPS

s SSPP (pointing platform)

A No degradation or anomalies for SSPP; expect it to perform well for several more
years
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SEE Data Products
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SEE Version 10 Data

s Version 10 released in September 2009
A EGS revisions

- Vastly improved FOV correction now uses letegm information
A Corrects small daily jumps

- Smaller degradation bins help with heavily degraded regions

- Improved Gain correction now possible because of the better FOV algorithm

- Updated FUV degradation rates from comparison to SORCE

- Included updated EUV degradation rates using latest cal rocket (Apr 2008)
A XPS revisions

- Updated radiometric calibrations and updated XUV degradation rates
- Improved empirical Gain correction

s LASP Interactive Solar IRradiance Datacenter (LISIRD)

A Relatively new data center at LASP for its solar irradiance data products
- SME, UARS SOLSTICE, TIMED SEE, SORCE, rocket experlments
- Future missions: Glory TIM, SDO EVE

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

/‘ \
TIMED SEE SEE Annual Report Nov. 2009 - 11



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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Future SEE Data Products

§

§

No newSEE datgproductsare planned

FutureSEE datarersions

A Version 11 (after end of operations)

- Expected final release will include overlap measurements with-B1PB and rocket
underflights

- Final cleanup of production processing code
- Prepare products for delivery to archive center
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SEE Science Overview
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SEE Science Plans
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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.

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

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

mprove proxy models of the solar VUV irradiance

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
[Chamberlin, 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
Qian, 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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Recent SEE Science Results

1.Solar reference spectra for solar cycle minimum
2.Thermosphere / ionosphere at solar cycle minimum
3.Photoelectrons variations over solar cycle

4 Atmospheric variations over solar cycle
5.Improvements for solar EUV irradiance models
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This Current Solar Cycle Minimum (2007

-2009) is Interesting
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SSN Minimum Level
A Lowest since 1920s
A (3 of 24 are lower)

SC Period Length
A Longest since 1900
A (4 of 24 are longer)

Minimum Duration
A Widest since 1920s
A (7 of 24 are wider)

NOTE: This MIN is not
completed yet, so expect
width to go up !

TIMED SEE
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Important to Establish Reference for This Minimum

s SOHO SEM band (284 nm) indicates 15% less in 2008 than in 1996 (from
Leonid Didkovsky, 2009 SPD 18.07)

s Is this longterm trend real or instrument effect for SOHO SEM?

A TIMED SEE and rocket results are consistent with the SEM measureme
(uncertainty of ~20%)

A Thermosphere and ionosphere indicate less density in 2008 than in 199
A Trend might be explained because there are more coronal holes in 200
3.0F
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s Whole Heliosphere Interval (WHI)
IS an international coordinated
observing and modeling effort to
characterize the 3-dimensional
Interconnected solar-heliospheric-

planetary system.

s WHI Period is March 20, 2008 to

April 16, 2008

A Solar Carrington Rotation 2068

A Reference spectra established
during this WHI period

From Tom Woods

TIMED SEE
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WHI Solar Irradiance Reference Spectra (SIRS)

Panels (d)(c) Solar Irradiance Reference Spectra (SIRS)({dits variability, and (d)(i) comparison to ATLAS3 reference gectrum
[Thuillier et al., 2004a, 2004b]. The results shortward of 116 nm are from the rocket EVE and TIMED SEE. The resultd béameen

310 nm are from SORCE SOLSTICE, and results from 310 to 2400 nm are from SORCE SIM. The variability shown in red are nega
variations associated with sunspot blocking (darkening). The green solid lines are the derivatives of 5700 K Planckiftretibiange of]
temperature of 5 K (lower chromosphere) and 0.2 K (photosphere) in Panels (e) and (f), respectively. Most of the tattebiligit of
the dashed lines in Panels (e) and (f) are not statistically significant. The red error bars in Paliglarégjhe compaon uncertainties
that include both WHI SIRS and ATLAS uncertainties.
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