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• Why a Bogart mission?

• Updates to proposal

• Backup slides on budget and 
programmatic concerns, if of 
interest
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Why a Bogart mission? 
(I)

• Solar Dynamics Observatory (SDO) Science and 
Technology Definition Team (STDT) Report determined 
that SDO needed, among other measurements: “White-
light polarization brightness images of the solar corona 
to record and monitor coronal evolution and 
restructuring important for generating geoeffective 
interplanetary disturbances.” [emphasis mine]

• Presumably, this is an important objective for 
Heliophysics as a whole.
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Why a Bogart mission? 
(II)

• SDO STDT report called for the following instrument 
complement:

• Helioseismic/Magnetic Imager

• Atmospheric Imaging Array

• EUV Spectral Irradiance Monitor

• Coronagraph

• &c.
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Why a Bogart mission? 
(III)

• Following the Phase A deselection of SHARPP (EUV 
imagers plus coronagraphs), and an unsuccessful attempt 
to have Europe provide a coronagraph, we were left with:

• Helioseismic/Magnetic Imager: HMI

• Atmospheric Imaging Array: AIA (alternate proposal)

• EUV Spectral Irradiance Monitor: EVE

• Coronagraph: SOHO LASCO
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Operating a Great Observatory 
on a SMEX Budget
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Updates to proposal

• Science

• A solar cycle’s worth of meridional circulation

• Sungrazing comet caught in the act of evaporating

• Publication update

• Archive status

• Communications (formerly known as public affairs)
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Science Updates (I)
Meridional Circulation

• Amplitude (10 - 20 m s-1) more than an order 
of magnitude smaller than granulation (~3 km 
s-1), supergranulation (~300 m s-1), or 
differential rotation (~170 m s-1), so speeds 
and even directions reported in the past 
differ significantly

• Flow estimates used in flux transport models 
of cyclical activity
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Meridional Circulation 
(II)

• Hathaway and Rightmire (2010, 
Science, 327, 1350. DOI: 10.1126/
science.1181990) used MDI 
magnetograms to measure 
meridional flow over the period 
1996 - 2009

• Cross-correlated small magnetic 
features (not sunspots) in an 11 x 
600 pixel mask centered at disk 
center in successive, 1024 x 1024-
pixel MDI magnetograms (8 hour 
cadence)

• Measurements require a 0.08° 
correction to the solar B angle 
value normally assumed
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• Excellent example of the kind of 
science that can be done with an 
entire cycle’s worth of measurements 
(> 60,000 magnetograms)
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Meridional Circulation 
(III)

“The source of the disagreement between the 
surface flux transport models (6–10) and the flux 
transport dynamo models (11, 12) can be seen in the 
latitudinal distribution of magnetic polarities in these 
models. The dynamo models have fields of one polarity 
centered on the sunspot latitudes, whereas the surface 
models have bands of opposite magnetic polarity on either 

side of the sunspot latitudes, as is observed. A fast 
meridional flow in the dynamo models carries elements of 
only one polarity to the poles. This rapidly erodes the old 
polar fields and produces strong polar fields of the 
opposite polarity.  A fast meridional flow in the 
surface models inhibits opposite polarities from 

canceling each other across the equator and 
carries elements of both polarities to the poles 
(with a slight excess of elements with the polarity 
of the poleward side of the sunspot latitudes). 
This requires a longer time to reverse the old 
polar fields and builds up weaker polar fields of 
the opposite polarity. The variations we observe 
in the strength of the poleward meridional flow 
help the surface flux transport models explain 
(22, 23) the production of weaker polar fields (13) 
and this long quiet minimum based on the faster 
meridional flow found after 2004.”
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Science Updates (II)
Serendipity: Comets

• Ciaravella, Raymond, and Giordano (2010, ApJ, L69. DOI: 
10.1088/2041-8205/713/1/L69) report on evidence for dust 
sublimation in UVCS spectra of Si III and C III lines from 
sungrazing comet C-2003K7

• Serendipitous observation as part of a synoptic scan of the 
corona

• Outgassing rate: more than an order of magnitude greater 
than that from other UVCS-observed sungrazers

• Light curves peak at 10 - 12, again at 6 solar radii, indicative 
of erosion/breakup events
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Comet Outgassing

• Derived outgassing rates of 0.7 - 3.9 x 
106 g s-1 (Si) and 1.7 - 15 x 104 g s-1 
(C)

• If the Si atoms originate in the 
evaporation of molecules of forsterite 
or olivine, mass loss rate from dust is 
~ 4 - 50 x 106 g s-1

• All grains < 12 cm in diameter likely 
to evaporate in < 10 min at observed 
distance of 3.37 solar radii
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Uptake of SOHO data

• SOHO Website: > 99 Tbyte of downloads in 
2009/02 - 2010/01 (+ 21 Tbyte from 
European mirror)

• > 0.35 Tbyte of SOHO EIT data served by 
SDAC in 2008/01 - 2010/02

• 2.4 Tbyte of EIT data distributed on user-
owned hard drives in 2009

• Most of the > 25 Tbyte of data distributed 
through VSO searches in 2009 were SOHO 
data

• > 1685 comets discovered, over half by 
amateurs, using freely downloadable SOHO 
LASCO coronagraph images (FITS files), 
since 1996 (well over half of all the comets 
for which orbital elements are known)

Calendar Year Refereed 
Journals only

1996 31

1997 124

1998 172

1999 297

2000 294

2001 203

2002 274

2003 295

2004 332

2005 330

2006 272

2007 374

2008 331

2009 325

2010 (to April 20) 80

Total 3734

SOHO papers in the 
refereed literature 13
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Archive Status (I)
http://soho.nascom.nasa.gov/data/archive/index_gsfc.html
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Archive Status (II)

• CELIAS MTOF updates

• Proton monitor (PM) solar wind data (ASCII)

• MTOF solar wind heavy ion abundances (CDF)

• LASCO updates

• Level 1 (calibrated) C2, C3

• Current through 2009•12

• Updating through 2010•03
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Communications (I)

• ....not the earth-to-spacecraft sort, but the (formerly known 
as) Public Affairs sort

• SOHO “Hot shots:” Covered the meridional circulation story 
last month

• First reported by Science @NASA

• Our long-time SOHO media specialist, Steele Hill, went to 
work nearly full-time for STEREO in 2007

• Now nearly full-time on SDO (0.7 FTE)

• Story now is heliophysics, not a single mission
17
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Communications (II)

• SOHO Website has carried “Pick of the Week” features since 
2001, in an agreement with the American Museum of Natural 
History/Rose Center; now carried by many museums

• Pick of the Week is as likely to be STEREO-related as 
SOHO.

• Will naturally transition to SDO stories
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Supporting Material

• Relation to Roadmap research focus areas (RFAs)

• Budget concerns for FY11 - 14

• Letters of support/interagency future of Sun-earth line synoptic 
measurements

• DSN statistics
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Roadmap: “Frontier”

Note: Refers to SOHO Bogart mission, not the “classic” SOHO mission
21
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Roadmap: “Home”
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Roadmap: “Journey”
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Proposed Mission, FY11 - FY14

• Not really SOHO as we knew it: the “Bogart” mission

• Will be operating a Great Observatory as a SMEX

• Have already automated all operations except orbit trim, 
momentum management, and rolls

• The reason NASA wants to continue SOHO operations is to continue 
the LASCO earth-Sun line coronagraphy not available on SDO

• MDI will cease operations by end of CY10, after intercalibration 
with SDO/HMI

• SUMER operations severely limited by hardware issues

• UVCS, CELIAS MTOF operations will not last the four years under 
the current guidelines
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Current Year Budget and 
FY11-14 Guidelines ($M)

FY10 FY11 FY12 FY13 FY14
Mission Ops 2.03 1.61 1.66 1.68 1.69

Science Ops 1.99 1.04 0.98 1.01 1.04

Total 4.02 2.65 2.64 2.69 2.73

Guideline 5.00 2.68 2.10 2.20 2.29

Needed 0.54 0.49 0.44

“Known unknowns” in FY10 include: FOT overtime for MDI-HMI 
intercalibration; moving people and offices to Bldg. 21 from Bldgs. 3 and 
26; moving hardware; new network infrastructure

If no additional funds are available in out years, will have to turn off two US-
led instruments (UVCS and CELIAS MTOF).
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Budget Detail

Much lower outyear 
budgets than given in 
guidelines after 2008 
review

Will have to turn off two 
US-led instruments if we 
cannot rephase unspent 
funds

Rephasing has worked so 
far
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Sun-Earth Line Synoptic 
Measurements
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SOHO DSN Statistics
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