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George Sudarshan came to the Physics Department at 
Harvard, USA as its Corporation Fellow in the fall of 
1957 while I was a graduate student under Julian 
Schwinger. Both of us, George and I, focused on the 
theory of weak interactions and soon became fast friends. 
We were both puzzled by the relative weakness of 
strangeness-changing beta decays, coming close – but not 
close enough – to the notion of an angle to preserve the 
universality of weak forces, first proposed by Gell-Mann 
and Lévy in 1960 in the context of the Sakata model, and 
later extended to the unitary symmetry scheme by Cabibbo. 
 I cannot refrain from mentioning one amusing incident 
from that time. Generally bachelor physicists like us 
would inhabit small off-campus furnished apartments. 
George, however, resided at the local YMCA. He  
explained this odd choice by noting that as a rather privi-
leged youth he was never called upon to tie his own 
shoes. Fortunately, the YMCA was able to provide this 
essential service! Whether this tale be true or not I cannot 
say: George’s sense of humour was commensurate with 
his scientific imagination. 
 The mid-1950s were a time of great ferment and confu-
sion in particle physics. The newly discovered failure of 
mirror symmetry reinvigorated the study of nuclear beta 
decay, while the decay properties of pions and strange 
particles were just being studied. How were the new re-
sults to be incorporated into Fermi’s decades-old frame-
work? To make matters worse, no one model seemed 
capable of agreeing with all of the data. T. D. Lee con-
cluded that ‘a universal Fermi interaction could not be  
realized’, while Schwinger, choosing the wrong data to 
ignore, published a deeply flawed version of a universal 
theory of weak interactions. Marshak and Sudarshan, 
having pondered over these matters for some months, met 
with Felix Boehm in July 1957, where they learned that 
the latest data did not favour the VT possibility that 
Schwinger had chosen. They soon were able to complete 
and submit their ground-breaking paper ‘The nature of 
the four-fermion interaction’, of which Sudarshan, then 
Marshak’s graduate student, was the first-named author. 
 Sudarshan and Marshak presented a comprehensive 
analysis of weak interaction data, which along with the 
imposition of an elegant symmetry principle, allowed 
them to deduce a unique form for the weak interactions, 
the so-called V – A theory. Their daring hypothesis was 
accompanied by a list of four experimental results, that 

they wrote, ‘cannot be reconciled with this hypothesis ... 
All of these experiments should be redone ... If any of the 
four experiments stand, it will be necessary to abandon 
the hypothesis’. This is theoretical physics at its zenith! 
The experiments were redone with results that now con-
firm the hypothesis. 
 The V – A theory proposed by Sudarshan and Marshak 
became the textbook description of weak interactions, 
and it was the basis for the subsequent development of 
today’s electroweak theory. It was a stunning accom-
plishment, yet one which has never been recognized with 
a prize. 
 The Sudarshan–Marshak (SM) paper was submitted 
practically at the same time as the Feynman–Gell-Mann 
(FG) paper, viz. ‘Theory of the Fermi Interaction’. The 
two papers cover much the same ground. They offer 
somewhat different arguments leading to the same V – A 
theory, and both identify the same conflicting experi-
ments. However, several reasons underlie my belief that 
Sudarshan and Marshak deserve priority in this matter: 
 (1) The FG paper includes the footnote: ‘A universal 
V – A interaction has also been proposed by Sudarshan 
and Marshak (to be published).’ This surely suggests that 
FG had access to the work of SM. In contrast, the SM  
paper, submitted on the very same day, includes merely 
the polite acknowledgement, ‘We are grateful to Prof. 
Gell-Mann ... for valuable discussions’. These facts are 
consonant with Sudarshan’s later claim ‘that Gell-Mann 
was informed of our work on the V – A theory [by] the 
first week of July, 1957, at which time our (SM) paper 
was completed.’ 
 (2) Richard Feynman, himself a protagonist in the 
priority issue, made the following public and published  
remark much later, in 1974: ‘We have a conventional 
theory of weak interactions [the V – A theory] invented 
by Marshak and Sudarshan [sic], published by Feynman 
and Gell-Mann and completed by Cabibbo.’ 
 Sadly, priority issues plagued Sudarshan several times 
during his professional career. In the early 1960s, he 
turned his attention to the quantum nature of coherent 
light. His work, shortly followed by that of Roy Glauber, 
led to the so-called Glauber–Sudarshan representation to 
describe light in optical phase space. This work was the 
subject of another priority controversy when Glauber was 
awarded half of the 2005 Nobel Prize in Physics for his 
work in this field and Sudarshan’s contribution was not 
recognized. A petition to the Royal Swedish Academy 
submitted by a group of physicists read that ‘it is difficult 



SPECIAL SECTION: E. C. G. SUDARSHAN 
 

CURRENT SCIENCE, VOL. 116, NO. 2, 25 JANUARY 2019 200 

to understand how the work for which Glauber is cited 
could be honoured in isolation from Sudarshan’s pub-
lished discoveries ... which were initially criticized and 
subsequently adopted by Glauber’. Twice in his career, 
and in both cases for sensible reasons, Sudarshan felt 
himself unjustly deprived of a well-deserved Nobel Prize. 
 Sudarshan’s significant contributions to physics span 
many other subdisciplines, from quantum measurement 
theory, formal field theory, primordial nucleosynthesis, 

faster-than-light particles, quantum computers and more. 
I am much less familiar with these issues because I  
left Harvard for Copenhagen in the summer of 1958, 
while Sudarshan accepted a position at Rochester, USA 
in 1959. Our paths crossed only a few times in the  
succeeding decades, but always with time to share happy 
memories. 
 
doi: 10.18520/cs/v116/i2/199-200 

 

 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


