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In Memoriam: Govind Swarup (1929-2020)

Prof. Govind Swarup, widely regarded as
the father of radio astronomy in India,
passed away on the evening of 7 Sep-
tember 2020. With his demise, the world
has lost iconic scientist in the field of
astronomy and astrophysics, India has
lost a pioneer who built up a major field
from scratch, and many of us have lost a
friend and father figure.

Swarup was born on 23 March 1929 at
Thakurdwara, Uttar Pradesh. His early
college and university education was
mostly in Allahabad, starting with the
Ewing Christian College for an interme-
diate degree followed by Allahabad Uni-
versity for a B.Sc. in 1948 and an M.Sc.
degree in 1950. Swarup often recounted
being greatly inspired by teachers like K.
S. Krishnan who not only taught him
basic physics courses like electricity and
magnetism, but also nourished and
strengthened his love for science.

After completing his M.Sc., Swarup
joined the National Physics Laboratory
(NPL), New Delhi where again he had
the good fortune to work under Krishnan,
who had by then taken up the Director-
ship of NPL. One of the first projects
that Swarup was given was in the area of
magnetic resonance — to build the set-up
for a spin resonance experiment. He re-
called completing this task from scratch,
in a short period of 18 months, which
was an impressive achievement. Next,
Krishnan got Swarup interested in the
nascent field of radio astronomy, as a re-
sult of which the latter found himself in
Australia (in 1953) — at the Radio Phys-
ics Division of CSIRO, Sydney — under a
Colombo Plan Fellowship.

In Australia, Swarup worked with the
group of J. L. Pawsey, initially taking up
a diverse range of projects (under re-
nowned radio astronomers like W. N.
Christiansen, J. P. Wild, B. Y. Mills and
J. G. Bolton), such as making 2D maps
of the sun, and building receivers and
electronics for radio telescopes. This
provided him excellent training in vari-
ous aspects of radio astronomy. In the
process, he also did some interesting
scientific work, including measurement
of the predicted limb brightening of the
sun at low radio frequencies.

Shortly after returning to India from
Australia in 1956, Swarup left to work in
the United States, and by early 1957 he
had joined R. N. Bracewell at Stanford

University for a Ph.D., working primari-
ly in solar astronomy, but also on tech-
niques and instrumentation for radio
astronomy. After completing his Ph.D. in
1961, Swarup took up the position of
Assistant Professor at Stanford.

In those early years, Swarup made
many important contributions to the field
of solar radio astronomy. The discovery
of type U solar radio bursts, studies of
the quiet sun at centimetre and decimetre
wavelengths, and the gyro-radiation
model for explaining the slowly-varying
component of solar radio emission, are
some of his notable achievements. He
also continued to work on instrumenta-
tion, and during this period developed
(along with K. Yang) an important and
useful technique for phase calibration of
antennas, which has since been used
extensively in multi-element synthesis
radio telescopes.

Even as his career abroad flourished,
Swarup remained keen to return to India.
Along with some other young Indian
astronomers of his generation, he devel-
oped and submitted a proposal to several
Indian research organizations for setting
up a radio astronomy group in India. In
1963, upon invitation from Dr H. J.
Bhabha, Founding Director of the Tata
Institute of Fundamental Research
(TIFR), Mumbai, Swarup returned to
India as a faculty member at TIFR, and
started building a radio astronomy group
there. He began with a relatively modest
project: the Kalyan radio telescope —an
array of 32 dishes (donated by Pawsey’s
group in Australia) that he set up for
carrying out solar studies.

This soon led to bigger things when
Swarup came up with the idea of utiliz-
ing lunar occultations of radio sources to
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study their structure, and use them as a
tool to study evolution of the size of
extragalactic radio sources with cosmic
epoch. The instrument he conceived to
achieve this (the Ooty Radio Telescope —
ORT) was based on a radical idea to
build a 530 m long cylindrical antenna
on a north—south hill with slope equal to
the latitude of the place. Building on a
slope was mechanically challenging, but
it ensured that rotating the antenna in one
direction only was sufficient to track
sources from rise to set. The steering of
the telescope beam in the north—south
direction would be done using appropriate
electronics. The ORT, built during 1965—
70, was a truly remarkable achievement
for its time, given the level of technology
and expertise that was available in those
days in India. It is to the credit of Swa-
rup that he was able to attract and guide
several bright, enthusiastic youngsters to
form a dedicated team to build an inter-
nationally competitive facility in such
conditions; and it is a tribute to this team
that the ORT is functional to this date,
having produced several -cutting-edge
science results in a wide range of fields
from solar wind, pulsars, the diffuse in-
terstellar medium, extra-galactic radio
sources and cosmology. Needless to say,
ORT did also address the original goal
for which it was built, yielding important
results on the evolution of the sizes of
radio sources measured via occultation,
in favour of the big bang theory for the
origin of the Universe.

Even as the ORT settled down to regu-
lar operations, Swarup and his team were
busy planning the next step on the
growth of radio astronomy in India.
What they came up with was an array of
smaller cylindrical telescopes surround-
ing the ORT, to form the Ooty Synthesis
Radio Telescope (OSRT). This venture,
though not as productive and long-lived
as the ORT, was nevertheless an impor-
tant step in getting valuable experience
with interferometric arrays and the chal-
lenges involved.

The next big step came in 1984, when
Swarup came up with the concept for a
large radio interferometric array to be set
up in India, viz. the Giant Metrewave
Radio Telescope (GMRT). The original
concept was for an array of large cylin-
drical telescopes, but it soon metamor-
phosed into 34 numbers of 45 m-sized,
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fully steerable parabolic dishes (though
finally the scope had to be reduced to 30
antennas due to funding constraints),
spread out over a region of almost 30 km
in diameter, at a site located about 80 km
from Pune. A large number of the trained
staff from Ooty moved with Swarup to
set up base at Pune to execute this ambi-
tious project. Once again, it was innova-
tive ideas from Swarup that made this
project feasible in the limited budget that
was available. His novel SMART
(Stretched Mesh Attached to Rope
Trusses) design for the GMRT antennas,
highly adapted to the desired frequency
range of operation and to local condi-
tions, resulted in realizing a 45 m-sized
antenna with a weight of only about 100
tonnes, allowing the construction of a
world-class observatory at modest cost.
The GMRT was also one of the earliest
radio observatories to use optical fibres
to transport signals from the antennas to
the central processing facility —a bold
move which proved, in hindsight, to be
one of great foresight.

The size and scale of the GMRT was
such that it required a much larger team
than what had been built up by Swarup at
Ooty. He was once again able to attract a
large number of fresh, enthusiastic mem-
bers to this new challenge, and a lot of
the innovative and crucial aspects of the
GMRT were developed by these relatively
young recruits (some fresh out of col-
lege), working in close cooperation with
the more experienced members. It is a
lasting proof of Swarup’s extraordinary
managerial skills that he got this diverse
team to work efficiently together to de-
liver a telescope of international quality.
Both of us are fortunate to have been
associated with the GMRT from the early
days.

From the time of its completion in
2002, the GMRT has been one of the
most sensitive radio observatories in the
world in the frequency range 130-
1450 MHz, attracting users from all over
the world and producing a slew of cut-
ting-edge science results. It has the pride
of place as one of the biggest basic
science projects in the country. Swarup
led the project from the concept stage to
realization, becoming the Project Direc-
tor in 1987. Later, when the group was

reconstituted as the National Centre for
Radio Astrophysics (NCRA) of TIFR, he
became its first Centre Director in 1993.
Even after his formal retirement, Swarup
continued to keenly follow the develop-
ments at GMRT. Most recently, in March
2019, when NCRA completed a major
upgrade of the GMRT (that keeps it on
the forefront of global facilities), it was a
privilege to have Swarup inaugurate the
upgraded GMRT, coinciding with cele-
brations of his 90th birthday.

Even as Swarup focused on building
world-class radio astronomy facilities in
India, he maintained a wider vision about
the international scene, and proposed
ideas and projects suitable to large inter-
national collaborations. As early as 1976,
he proposed an interesting global project
called GERT (Giant Equatorial Radio
Telescope) which came close to being
taken up, but eventually could not find
enough traction. Later, in the 1980s, he
was one of the first proponents of a
large, international radio telescope to be
built primarily for the search of neutral
hydrogen from the very early Universe.
After some initial discussions with inter-
national colleagues, Swarup and Ron
Ekers (CSIRO, Australia) successfully
proposed the setting up of a ‘Large Tele-
scope Working Group’ at the 1993 meet-
ing of the International Union of Radio
Science (later endorsed by the Interna-
tional Astronomical Union in 1994) to
give shape to this concept. These delibe-
rations converged in the early 2000s to
become the concept behind the Square
Kilometre Array project, which is now
under implementation.

In spite of his primary focus on build-
ing facilities, Swarup never lost sight of
the fact that trained manpower was just
as crucial as instruments for developing a
successful science programme. Apart
from guiding a large number of Ph.D.
students himself, Swarup took keen in-
terest in advancing education in science
in general. The Radio Astronomy Centre
in Ooty was originally meant to be part
of a Inter-University Centre, but unfortu-
nately this did not work out. After his re-
tirement from the position of Centre
Director of NCRA, Swarup, along with
Prof. V. G. Bhide, devoted considerable
energy into trying to persuade the Gov-

ernment of India to set up new institu-
tions for undergraduate training in
science. This proposal was eventually
carried forward towards implementation
by others, and metamorphosed into the
Indian Institutes of Science Education
and Research that are now well known
all over the country.

It is a measure of his stature that over
his career Swarup received a large num-
ber of awards and recognitions (over 20
major accolades), some of the most nota-
ble ones being the Bhatnagar Award of
CSIR (1972), Padma Shri (1973), TWAS
prize in physics (1988), John Howard
Dellinger Gold Medal of URSI (1990),
Herschel Medal of the Royal Astronomi-
cal Society (2006), Grote Reber Medal
(2007), Pontifical Academy Award
(2011), and the Homi Bhabha Award for
lifetime achievement by the Prime
Minister of India (2009). He was also
elected Fellow of several academies of
science, including all the three Indian
academies, The World Academy of
Sciences and the Royal Society of London.

Through all of these achievements and
accolades in life, Swarup remained very
much down to earth, with a pleasant and
approachable personality — as one of his
colleagues remarked, an award day was
just another regular working day. His
primary interest remained science and
the scientific team that he had developed
around him. From technical assistants to
senior engineers, from the freshest
project student to top experts in the field,
Swarup was equally happy to talk to
them all. At the memorial meeting orga-
nized for him by NCRA, what really
stood out was the diverse range of people
whose lives he had touched, in one way
or another. The void Swarup leaves
behind will not be easy for any single
individual to fill, and his rich legacy,
something that we can be proud of, lights
the way forward for the next generation.

YASHWANT GUPTA*
JAYARAM N. CHENGALUR

National Centre for Radio Astrophysics,
Pune University Campus,

Ganeshkhind,

Pune 411 007, India

*e-mail: ygupta@ncra.tifr.res.in

1716

CURRENT SCIENCE, VOL. 119, NO. 10, 25 NOVEMBER 2020




<<
  /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 /sRGB
  /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


