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[1] The comment by Feng et al. [2010] suggests that the
semi-automated algorithm developed by Cartwright and
Moldwin [2008] is not always a reliable method of identi-
fying flux ropes and that the duration distribution of flux
ropes in the solar wind is not bimodal. The semi-automated
method was developed in an attempt to remove the sub-
jective nature of visual flux rope identification by using
quantitative minimum criteria for flux rope selection. It
searches for the classic signatures of a flux rope; that of a
core field enhancement coincident with an inflection point
in the bipolar field of the flux rope. The automated method
identified 68 flux ropes of which Feng et al. [2010] find that
10 have magnetic field rotation signatures that are not
smooth (low variance) and hence should not be considered
flux ropes. It is possible that a small percentage of the events
found by the semi-automated program were random IMF
fluctuations rather than flux ropes. The smoothness (or low
variance) of the flux rope rotation signature can depend on
the presence of waves [e.g., Moldwin and Hughes, 1992]
and has been included as one of the several identifying
properties of magnetic clouds [e.g., Burlaga et al., 1981].
How low variance or smooth a flux rope can be is subjective
from survey to survey, but was not one of the selection
criterions for the automated survey. To examine if the
inclusion of the non-smooth events influences the conclu-
sions of the Cartwright and Moldwin [2008] study, we
removed the 10 flux ropes and analyzed the duration dis-
tribution of small to large-scale size flux ropes.

[2] We used the three data sets, the Cartwright and
Moldwin [2008] small-scale flux ropes identified using an
automated method, the Feng et al. [2007] flux ropes found
visually, and the Lepping et al. [2006] database (also
available online) found visually. The two visual surveys
identified flux ropes by searching for the core field and
bipolar field of a flux rope. The Feng et al. [2007] survey
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searched for flux ropes at all scale sizes and found the
majority of flux ropes identified by Lepping et al. [2006]
database. Therefore, we used only 34 of the 96 flux ropes
found by the Lepping et al. [2006] database since the rest are
represented in the Feng et al. [2007] survey. We removed
the 10 flux ropes from the Cartwright and Moldwin [2008]
database and the 4 overlapping flux ropes with the Feng
et al. [2007] database. We combined the small to large-scale
flux ropes into one flux rope database and found their
durations. We binned the duration in 4 h time bins and
plotted them from O to 45 h. The duration distribution for
solar wind flux ropes of all scale sizes is shown in Figure 1.
There is a clear peak in the 4 hour duration bin and a smaller
peak in the 14 hour bin. These two peaks show a bimodal
duration distribution of flux ropes in the solar wind. From
this result we conclude that it is possible the origin of these
small-scale flux ropes (duration less than 4 hours) differs
from the large-scale flux ropes (duration of 14 or more
hours).

[3] The debate on the source region for small-scale flux
ropes has been between magnetic reconnection in the solar
wind and/or originating at the solar surface. The observa-
tions by Mandrini et al. [2005] suggested that an erupting
minisigmoid on the solar surface created a small-scale flux
rope that was observed at 1 AU with the WIND spacecraft.
This event was studied by Cartwright and Moldwin [2010]
who found the small-scale flux rope observed was consis-
tent with Alfvénic activity and was rejected as a flux rope;
that is the magnetic field vectors and velocity field vectors
were strongly correlated.
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plasma data in this study. We would like to thank the WIND/MFI and SWE
teams for the careful work they have done to produce and make this data
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Figure 1. The duration distribution for flux ropes of all scale sizes in the solar wind, binned every
4 hours with error bars being + the square root of the number of events in each bin.

Cartwright, M. L., and M. B. Moldwin (2008), Comparison of small-scale
flux rope magnetic properties to large-scale magnetic clouds: Evidence
for reconnection across the HCS?, J. Geophys. Res., 113, A09105,
doi:10.1029/2008JA013389.

Cartwright, M. L., and M. B. Moldwin (2010), Heliospheric evolution of
solar wind small-scale magnetic flux ropes, J. Geophys. Res., 115,
A08102, doi:10.1029/2009JA014271.

Feng, H. Q., D. J. Wu, and J. K. Chao (2007), Size and energy distributions
of interplanetary magnetic flux ropes, J. Geophys. Res., 112, A02102,
doi:10.1029/2006JA011962.

Feng, H. Q., D. J. Wu, and J. K. Chao (2010), Comment on “Comparison
of small-scale flux rope magnetic properties to large-scale magnetic
clouds: Evidence for reconnection across the HCS?” by M. L. Cartwright
and M. B. Moldwin, J. Geophys. Res., 115, A10109, doi:10.1029/
2010JA015588.

Lepping, R. P., D. B. Berdichevsky, C.-C. Wu, A. Szabo, T. Narock,
F. Mariani, A. J. Lazarus, and A. J. Quivers (2006), A summary of

WIND magnetic clouds for years 1995-2003: Model-fitted parameters,
associated errors and classifications, Ann. Geophys., 24(1), 215-245,
doi:10.5194/angeo-24-215-2006.

Mandrini, C. H., et al. (2005), The smallest source region of an interplan-
etary magnetic cloud: A mini-sigmoid, Adv. Space Sci., 36, 1579-1586,
doi:10.1016/j.asr.2005.02.003.

Moldwin, M. B., and W. J. Hughes (1992), Plasmoid observations in the
distant plasma sheet boundary layer, Geophys. Res. Lett., 19(19),
1911-1914, doi:10.1029/92GL02102.

M. L. Cartwright, Space Science Laboratory, University of California,
Berkeley, CA 94720, USA. (mcartwright@ssl.berkeley.edu)

M. B. Moldwin, Department of Atmospheric, Oceanic and Space
Sciences, University of Michigan, Space Science Building, Ann Arbor,
MI 48109, USA.

20f2




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (ECI-RGB.icc)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


