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Summary: The United States Department of Energy’s (USDOE) National Nuclear Security Administration and
partner federal agencies are responsible for several key missions associated with nuclear weapons including
stewardship of the U.S. nuclear weapons stockpile, nuclear counter terrorism, nuclear forensics, and emergency
response. This paper will discuss our current plans for critical assembly experiments that constitute a key
validation of the nuclear data and particle transport simulations necessary for these missions.

Introduction

After a hiatus of several years, the U.S. has recently re-constituted a general-purpose critical assembly experimental
facility, NCERC (National Criticality Experiments Research Center) that was formerly known as CEF (Critical
Experiments Facility). The NCERC is located at the Nevada National Security Site. As the NCERC project neared
completion, we have been planning and prioritizing new experiments that could be performed at NCERC to meet
requirements in the mission areas described above. This paper summarizes the status of those efforts. We note that the
first critical operation at the NCERC was performed in June 2011 [1] and the first weapons programs experiment in
September 2011 [2].

A substantial number of critical experiments were performed historically at the Los Alamos TA-18 Pajarito Site. Many of
these experiments provided classic benchmark data that have been used to test nuclear data and transport codes. Machines
such as Godiva, Jezebel, Flattop, and Big Ten have figured prominently in recent nuclear data testing, such as has been
performed for ENDF/B-VII [for example, 3-8].

Eigenvalue simulations to compare calculated results with experimental critical configurations are very useful. In
addition, we have used more detailed data from various critical experiments, such as reactionrate ratios, to more
strenuously test modern nuclear-data libraries.

Discussion and Results

While historical data are crucial, it has become clear that new critical assembly data are required to meet the needs of
stockpile stewardship and global security missions. Particularly, past experiments were often focused on goals other than
nuclear data and particle transport simulation. In anticipation of the near completion of the NCERC project, a team from
Los Alamos has worked to identify, prioritize, and propose new experiments supporting these missions. Several specific
experiments have been proposed as a result of this work. There are several key objectives that are common to all of these
proposals.

Benchmark Quality

The materials used in the assembly must be well characterized. The details of the assembly geometry, detector
configuration, and surrounding environment must be well documented. Detailed models for simulations must undergo
suitable peer review.

Focus on Uncertainties

For benchmarking purposes, the experimental uncertainties are as important as the nominal configuration. These integral
experiments often provide key constraints on the use of nuclear data within simulations for a given application. It is
important to focus on all uncertainties when planning, performing, and documenting the experiment.

Multiple Critical Configurations

It is important to be able to test nuclear data in various neutron spectra. Therefore, for a particular core material, we desire
critical configurations with various reflectors to modify the driving neutron spectrum. It is also important to use multiple
“identical” configurations to assess reproducibility.
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Examine More than Critical Configuration
For a specific configuration, it is desirable to perform measurements in sub-critical, critical, and supercritical states.
Measurements of external neutron and gamma spectra are valuable. In addition, differential measurements involving
internal foils and detectors to determine reaction rates and reaction products provide further data to test and constrain our
computational models.

Conclusions
As a result of our work, twelve (12) Integral Experiment Requests (IER) have been submitted to the USDOE Nuclear
Criticality Safety Program (NCSP) for consideration [9]. These IERs include experimental proposals to study the
following:
1. Reaction rate and fission-product yield data in various neutron spectra
High precision critical assembly data for fast U-235 and Pu-239 systems
Probability of initiation
Novel core materials
Specific reflector materials, for example Berylium
Threshold activation detectors to constrain the shape of the prompt fission neutron spectrum

The NCSP has developed a 5-year plan for experiments at NCERC. Several of the IERs described above have been given
high enough priority that we expect they should be executed in the next two years; others are expected to be performed in
the out years. Detailed planning for the near-term experiments is currently being performed using the NSCP Critical
Subcritical Experiment Design Team (CedT) process.

oUW

References

[1] N. Ellis. “First Critical at CEF,” Email communication to J. McKamy, June 15, 2011.
[2] K.R. Jackman. “Update on CEF Irradiation,” Email communication to T. Bredeweg et al., Sep 8, 2011.

[3] M.B. Chadwick et al. “ENDF/B-VI1.0: Next Generation Nuclear Data Library for Nuclear Science and Technology,,
Nuclear Data Sheets 107 2931-3060, 2006.

[4] S.C. van der Marck. “Benchmarking ENDF/B-V11.0,” Nuclear Data Sheets 107 3061-3118, 2006.

[5] P.G. Young et al. “Evaluation of Neutron Reactions for ENDF/B-VII: U232-241 and Pu239,” Nuclear Data Sheets 108
2589-2654, 2007.

[6] P.G. Young et al. “Evaluated Iridium, Yttrium and Thulium Cross Sections and Integral Validation Against Critical
Assembly and Bethe Sphere Measurements,” Nuclear Data Sheets 108 2716-2741, 2007.

[7] H.D. Selby et al. “Fission Product Data Measured at Los Alamos for Fission Spectrum and Thermal Neutrons on
Pu239, U235, U238,” Nuclear Data Sheets 111 2891-2922, 2010.

[8] M.B. Chadwick et al. “Fission Product Yields from Fission Spectrum n+Pu239 for ENDF/B-VII.1,” Nuclear Data
Sheets 111 2923-2964, 2010.

[9] N. Ellis. NCSP IER Website. http://ncsp.lInl.gov/IERMain.html

Acknowlegments

This work has been jointly sponsored by the US DOE National Safety Criticality Program (NCSP), NNSA Science
Campaign Program (SC), and NNSA Advanced Science and Computing Program (ASC).

Los Alamos National Laboratory is operated by the Los Alamos National Security, LLC, for the National Nuclear Security
Administration of the U.S. Department of Energy under Contract DE-AC52-06NA25396.

yan

Los AIa mos

AAAAAAAAAAAAAAAAAA

Page 2 Session 12: Engineering and Criticality


http://ncsp.llnl.gov/IERMain.html�

	Los Alamos National Laboratory


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts false

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /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 (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV <>

    /HUN <>

    /ITA <>

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /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

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



