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ACOUSTICAL SOCIETY OF AMERICA 

GOLD MEDAL
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2013
The Gold Medal is presented in the spring to a member of the Society, without age limitation, for contributions to 
acoustics. The first Gold Medal was presented in 1954 on the occasion of the Society’s Twenty-Fifth Anniversary 
Celebration and biennially until 1981. It is now an annual award.
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CITATION FOR LAWRENCE A. CRUM

. . . for discovery and invention in physical and biomedical acoustics and for leadership 
in acoustics worldwide.

5 JUNE 2013 • MONTRÉAL, CANADA

Lawrence A. Crum was born on a small subsistence farm in Ohio, the third of fi ve 
brothers. As is the case with his brothers, Larry is an overachiever and highly competitive. 
He worked hard to gain acceptance into the US Naval Academy, where he excelled at focus 
and discipline, two traits that have served him well throughout his career. He also excelled 
at fencing and was named the National Collegiate Athletic Association (NCAA) national 
fencing champion (in Èpèe) in 1963, an achievement for which he is very proud.

Larry received his Ph.D. in Physics at Ohio University in 1967 working under Burt 
Stumpf. As one of only two acoustics graduate students in the Physics Department, he was 
tasked with writing papers on the top 10 US acousticians of the day, and through this learned 
of the likes of Robert Beyer, David Blackstock, Floyd Dunn, Frederick Hunt, and Isadore 
Rudnick. Upon graduating, he wrote each a letter inquiring of postdoc opportunities, to 
which most replied positively. Larry selected Harvard and spent a thrilling year there work-
ing side by side with Tony Eller and Bob Apfel. Larry and Bob became fast personal as 
well as professional friends, rooming together at ASA meetings for 25 years.

Larry returned to Annapolis to teach, and while there, he continued his pursuit of athlet-
ic excellence as a champion fencer with aspirations to join the US Olympic team. Concur-
rent obligations as a family man kept him from Olympic glory, but his excellent research 
skills did set the stage for his next adventure – the University of Mississippi (UM). Larry 
was recruited by Hank Bass, who sought to establish the UM Physics Department as a 
nationally recognized nexus in the world of physical acoustics. His UM career was punctu-
ated by two signature sabbatical leaves, one in 1978 with Terry Coakley at the University 
of Wales and the other in 1985 with Mary Dyson et al. at Guys Hospital, University of 
London. The former resulted in the famous “Crum Jet” movie (and ubiquitous photo) of a 
re-entrant jet traversing a pulsating bubble, while the latter spawned his seminal work on 
the role of cavitation in shock wave lithotripsy. Soon after he returned from London, Larry 
teamed with Hank to establish the National Center for Physical Acoustics (NCPA), serving 
as its second Director (1990-1992). 

In 1992, Bob Spindel convinced Larry to forgo the heat and humidity of the south and 
accept a senior research position at the University of Washington Applied Physics Labora-
tory (APL), where he went on to develop a multi-faceted and highly successful program 
incorporating elements of bubble-related physical acoustics, acoustical oceanography, and 
biomedical ultrasonics. His work on bubble related ocean ambient noise was particularly im-
pactful and led one Offi ce of Naval Research (ONR) program manager to write that Larry’s 
work had inspired a “paradigm shift” in the way the Navy views bubbles. He proved quite 
skilled at attracting funds to address important problems and fuel translational research, 
that is, research that facilitates the translation of fi ndings from basic science to practical ap-
plications. He secured substantial Defense Advanced Research Projects Agency (DARPA) 
support for several projects, including the use of high intensity focused ultrasound (HIFU) 
to control bleeding in a battlefi eld scenario. With this $10M grant and supplemental sup-
port from the University, Larry founded the Center for Industrial and Medical Ultrasound 
(CIMU), a center devoted to basic and translational research in biomedical ultrasound.

The progression of Larry’s scientifi c career has traversed a variety of fi elds and disci-
plines. His early work in bubble dynamics, mass transfer, and radiation stress led to his 
focus on the physical effects of high-energy cavitation in both the physical and biomedical 
context. This was followed by the discovery of single-bubble sonoluminescence, his seminal 
work in bubble-related acoustical oceanography, and his eventual immersion in the exciting 
new fi eld of HIFU therapy and related applications. His work received substantial exposure. 
He has authored over 200 peer-reviewed journal publications and 100 conference papers, 
much of it involving cavitation of one form or another. He has published in Nature, Science, 
Physical Review Letters, the Proceedings of the Royal Society of London, and numerous 
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other prestigious journals, including 65 papers in the Journal of the Acoustical Society of 
America. The potential implications of sonoluminescence—that a bubble can collapse so 
violently that atoms can fuse – was even debated on the fl oor of Congress. 

Larry’s work in medical ultrasound underscores a key aspect of his personal and pro-
fessional philosophy—his belief that meaningful research is more than just a quest for 
knowledge. To make a difference, one must address important problems, and in HIFU he 
saw a technology that could save lives. His commitment to both performing and promoting 
translational research has borne fruit, resulting in a heightened awareness of HIFU tech-
nology among the academic community, industry, and funding agencies. Groups around 
the world are now employing HIFU-based techniques to address problems ranging from 
cancer therapy to bloodless surgery to drug delivery.

Larry’s leadership skills, tireless energy, infectious enthusiasm, and affable personality 
have served him well throughout his career. In addition to helping to establish NCPA 
and CIMU, he served on the American Institute of Physics Governing Board (1999-02; 
2003-08), and countless advisory and organizing committees for national and international 
meetings. He helped found the International Society for Therapeutic Ultrasound and served 
as its President from 2009-2012. He was elected President of the World Congress on 
Ultrasonics (2001), President of the Board of the International Commission for Acoustics 
(1998), and, most notably, the Vice President and President of the ASA (1995 and 1997, 
respectively). In his role as an offi cer of the ASA, Larry’s affection for, and synergy with, 
his good friend Bob Apfel (President, 1994) was most apparent, for they embodied an 
effective tandem whose impact was greater than the sum of the parts. Notable outcomes 
include the Society’s initial inroads into the world of electronic publishing and a suite of 
efforts targeted at increasing the Society’s international impact and scope.

In spite of a frenetic pace sustained over almost fi ve decades, Larry has devoted time for a 
rewarding personal and private life with his wife Jane and four children. He is also an insight-
ful and engaged mentor who takes a long-term and personal interest in his students. Larry be-
lieves in training students and postdocs in both the art of scholarship and the craft of research 
programmatics. The result is a family tree populated by a veritable who’s who of contempo-
rary physical acoustics and biomedical ultrasound—people known for exemplary scholarship 
and leadership within the ASA and across the globe. Larry is also a businessman; having 
started two companies and boasting 14 patents awarded, with over a dozen more pending. 
He still makes his home in Seattle and continues to work at the Applied Physics Laboratory.

Larry Crum lives and breathes the ASA, a man who sees the Society as an irreplaceable 
feature in his professional and personal landscape. He idolizes giants from the Society’s 
past while his former students help lead the Society’s present. ASA meetings are his home 
away from home, and he has rarely missed one in the past 40 years. Larry’s contributions 
have been widely recognized by his colleagues in the US and abroad. He was a Fullbright 
Fellow in 1985, received a Doctorem Honoris Causa from the University of Brussels in 
1997, was named Honorary Visiting Professor of Chongqing University, Honorary Foreign 
Professor of Physics at Moscow State University in 2002, and Honorary Visiting Profes-
sor at Nanjing University in 2010, and was awarded the Distinguished Service Medal of 
the Civilian Research and Development Foundation in 2005. In 2009, he was elected to 
membership in the Danish Academy of Natural Science. Among his most cherished awards 
are the Helmholtz-Rayleigh Interdisciplinary Silver Medal (2000) and the ASA Student 
Council Outstanding Mentor Award (2006).

In awarding the Acoustical Society Gold Medal to Larry Crum, we recognize his excep-
tional contributions to the science and technology of acoustics, his leadership within the 
ASA and the international scientifi c community, his vision and commitment to important 
translational research, and the profound impact he has had on the lives of countless stu-
dents and colleagues. Not too shabby for a young boy who grew up on a Midwest farm, 
and liked to play with swords.

THOMAS J. MATULA
RONALD A. ROY
DAVID T. BLACKSTOCK

Downloaded 26 Aug 2013 to 128.208.78.8. Redistribution subject to ASA license or copyright; see http://asadl.org/terms



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


