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Preface 
 
E. C. G. Sudarshan 
 
In this Special Section of Current Science we celebrate the 
scientific contributions by one of the brightest theoretical 
physicists of the latter part of the 20th century, E. C. G.  
Sudarshan. Prof. Sudarshan who made path-breaking contri-
butions to many areas of theoretical physics passed away in 
Austin, Texas on 13 May 2018. He was 86 years old. The 
wide variety of the articles in this Special Section reflects 
the broad range of physics topics to which Sudarshan has 
made seminal contributions. 
 The four editors of this Special Section have had different 
levels of interaction with the physics and the person of Su-
darshan. N. Mukunda has been a student, a long time colla-
borator and a close colleague for many decades; S. Pakvasa 
was a long time friend who has shared the excitement of the 
physics and times of Sudarshan; X. Tata was a graduate stu-
dent and post-doc at University of Texas at Austin and did 
some of his early research with ECG; R. Godbole, the one 
who has, perhaps, had the least overlap with ECG, took her 
first steps in physics in the days of establishment of the 
Standard Model as ‘the theory of weak interactions’ in 
which the V – A theory of Marshak and Sudarshan played a 
key role. We felt that a record of the intellectual legacy of 
this brilliant, innovative Indian theoretical physicist, in an 
Indian journal like Current Science would serve as an inspi-
ration to future generations, as well as a tribute to a great 
scientist. 
 The three of us (SP, XT and RG) thank NM for agreeing 
to allow us to include his article (page 179), which describes 
the life and work of Sudarshan and ends with a few remarks 
on his personality as well as his views on life and philoso-
phy, as the lead article in this special section. 
 This is followed by the written version of the talk by 
ECG’s colleague at University of Texas at Austin, Nobel 
Laureate Steven Weinberg (page 193), on the occasion of 
ECG’s 75th birthday, reproduced here with permission from 
Journal of Physics. In this talk titled ‘V – A was The Key’, 
Weinberg explains how Sudarshan’s seminal work on V – A 
theory of weak interactions was essential for the develop-
ment of the unified model of electro-weak interactions. This 
very clear exposition is followed by a tribute by Nobel Lau-
reate Sheldon Glashow (page 199) who was a student at 
Harvard when ECG was a post-doctoral fellow with Julian 
Schwinger. He writes about the memories of the shared time 
and physics as well as about the two occasions where ‘for 
sensible reasons, Sudarshan felt himself unjustly deprived of 
a well-deserved Nobel Prize’. Glashow and Weinberg shared 
the 1979 Nobel Prize for physics with Abdus Salam for the 
synthesis of the electromagnetic and weak interactions into 
what is known today as the electro-weak interaction. 
 Next is an article by Wayne Itano (page 201) who was in-
volved in an experiment which established, in 1986, the ex-
istence of the quantum Zeno effect put forward by Misra and 
Sudarshan in 1977. He gives a very nice description of the 
effect, the experiment as well as the reaction from other 
physicists to both the effect and the experiment. He also 

points out how this work by ECG might now find applica-
tions in quantum information processing. 
 The write-up by Girish Agarwal (page 205), an expert in 
quantum optics, describes the impact of ECG’s work on 
modern quantum optics. Agarwal points out how ECG’s ab-
stract ideas and thought experiments are now being increa-
singly followed up by experimentalists due to developments 
in experimental techniques. He also points out the great util-
ity of the diagonal representation for constructing quantita-
tive measures of quantum-ness of a state. This is just one of 
the important scientific legacies of ECG. 
 This is followed by an article by Samir Bose (page 207) 
who shared an advisor with ECG and who began his days at 
Rochester in 1958 by compiling the notes of lectures given 
by ECG at Rochester. He writes about his memories of 
working with ECG and discusses his work on tachyons as 
well as the spin statistics connection and further some im-
portant formal contributions to quantum field theory. 
 This is then followed by an article by Austin Gleeson 
(page 211), a long-time colleague of ECG at the Centre for 
Particle Theory (now the Centre for Particle Physics) where 
Sudarshan spent a major part of his scientific career. Glee-
son describes ECG’s move to Texas, his life and science in 
Texas and briefly also touching on his life before Texas. 
 These articles show us how multifaceted the science and 
the life of E. C. George Sudarshan was. A significant omis-
sion is a write-up on the theory of open quantum systems to 
which Sudarshan has also made important contributions. 
 K. R. Sreenivasan (page 216), the former Director of the 
Abdus Salam International Centre for Theoretical Physics 
(ASICTP) at Trieste, gives us a ‘stroboscopic view of Prof. 
E. C. G. Sudarshan’ which does full justice to the multifa-
ceted character of, not just the science but also the personali-
ty in addition. As somebody who interacted with him from 
time to time in various capacities, first as a Ph D student in 
IISc, Bangalore and then as a part of the US physics com-
munity of Indian origin and then as the Director of ASICTP, 
he gives a picture of ECG through the eyes of a theoretical 
physicist from a distance, and truly brings out the multiple 
facets of his personality and physics in a delightful manner. 
 The essays by Anil Shaji (page 227) and Urjit Yajnik 
(page 229), both of whom had the good fortune to be ECG's 
Ph D students, reminisce about the physics and the times 
with him. That brings out the human face of ECG along with 
his wit and humour. 
 We are grateful to all the authors for freely giving their 
time and energy in preparing this tribute to E.C. George  
Sudarshan. Thanks are due to the Current Science office for 
efficiently managing the Special Section in spite of some 
tardiness from some of us. 
 
 

Rohini M. Godbole 
N. Mukunda 

Sandeep Pakvasa 
Xerxes Tata 

– Guest Editors 
 



SPECIAL SECTION: E. C. G. SUDARSHAN 
 

CURRENT SCIENCE, VOL. 116, NO. 2, 25 JANUARY 2019 178 

 
 
 
 
 
 

 
 

E. C. G. Sudarshan (1931–2018) 
 



<<
  /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


