Nuclear Weapons:
How many does Pakistan have?

A country’s nuclear weapons arsenal
can only be as large as its stockpile
of fissile material. An independent
organisation called the International
Panel of Fissile Material (IPFM)
keeps track of nuclear material avail-
able within different nations for both
military and non-military uses. Ac-
cording to IFPM’s approximation, by
the end of 2014, Pakistan’s stocks
were around 3100kg of highly
enriched uranium and 190 kg of
Weapons grade Plutonium — suffi-
cient for making 120-130 nuclear
warheads.

But, Lalitha Sundaresan from the
National Institute of Advanced Stu-
dies, Bengaluru and Kaveri Ashok,
Centre for Science, Technology and
Policy, Bengaluru suggest that this
may be a gross overestimation.

On page 1042 in this issue, the
researchers outline the various non-
military uranium and plutonium re-
quirements of the country. Chief
among them is feed for Pakistan’s
nuclear reactors, the oldest being the
Karachi Nuclear Power Plant that
began operations in 1971 and contin-
ues to work till date. The power-
plant has been using domestically
produced fuel since 1980. In addi-
tion, Pakistan has added plutonium
nuclear power plants to its national
grid. If the requirements of all these
units are taken into consideration, it
appears that Pakistan would have
started facing uranium constraints
from 2010 onwards, affecting nuc-
lear weapon production.

The authors peg the available
weapons much lower than that pro-
posed by other researchers. Read
more in a General Article.

Sunny-side Up
Cleaning solar photovoltaic cells

You have freshly installed solar
panels. If you don’t clean the surfac-
es, grime and soot build up, obstruct-
ing sunlight, and undermining the
efficiency of the whole set-up. This
becomes even more challenging
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when there is continued requirement
for power and not a lot of resources
to ensure panel cleaning. There have
been many advances in technology
that could be used to keep solar
panels clean and running efficiently
for longer durations. Now, scientists
from the University of Petroleum and
Energy Studies, Dehradun, outline
these in a Review Article in this
issue.

Apart from designing robots that
could aid this exercise, researchers
focus on advances that have been
made in the field of material
sciences. The behaviour of particles
is largely determined by electronic
properties. So, making the surface of
solar cells less attractive to dust
would discourage dust from settling
over the panels in the first place.

In this context, scientists have
proposed a host of options ranging
from alignment to angle of inclina-
tion, to use of novel materials and
robots that aid panel cleaning. Turn
to page 1065.

New-age Pesticide Application
Less chemical, more protection

Large-scale mist spraying of pesti-
cides generates huge plumes of
chemicals, which drift and settle into
the ground. The procedure is non-
specific. Adjoining areas with no
trees receive as much chemical as the
target area, wasting the pesticide, be-
sides leading to environmental pollu-
tion. To minimize these problems,
we need more efficient and effective
technologies for pesticide applica-
tion.

Scientists have suggested a com-
bination of infrared and proximity
sensors and colour cameras to detect
canopy cover in real time. Using this
information, pesticide dispensing
units can automatically alter the
scale of chemical application. But
most such sophisticated setups are
beyond the means of majority Indian
farmers.

Now, a team of Indian scientists
have developed a pesticide applica-
tion system, based on ultrasonic sen-
sors. The system uses sound waves

to judge the presence of trees as it
moves across a field. The setup has
to be mounted on a tractor and can
detect canopy cover for up to 3 me-
tres. This reduces the need to moni-
tor pesticide application. In a
Research Article on page 1115 in
this issue, scientists discuss the
unit’s construction and its perfor-
mance in a pomegranate orchard.

Predicting Future Cyclones
Clues in the clouds

The Bay of Bengal is frequently hit
with torrential rainfall during the
monsoon. In the wake of present
climate change, this frequency is
only going to increase. This high-
lights the need for better models that
could predict the track and intensity
of impending cyclones.

A numerical weather prediction
system, called the Weather Research
and Forecasting Model, allows scien-
tists to model real-world storm
events. It could also be used to model
completely imaginary  scenarios.
Using this software, scientists from
the IIT Madras simulated cyclone
Vardah.

This particular storm originated in
the Malay Peninsula in 2016 and
passed extremely close to Chennai,
blocking roads, damaging power
structures, and claiming lives. Even
though it was believed that the storm
would maintain its strength, the cyc-
lone grew in intensity with time.

To study the time evolution of the
cyclone, the scientists used two dis-
tinct schemes — cumulus and micro-
physics. While the former removes
the heat fluxes generated in clouds,
the latter negates the effect of mois-
ture from clouds. These cloud para-
meters can have a sway on the fate,
track and intensity of storms.

On page 1143 in this issue, read a
Research Article on how the schemes
can be used to generate better track
prediction models for storms in this
region.

Sarah Igbal
e-mail: sarah.igbalv@gmail.com

CURRENT SCIENCE, VOL. 115, NO. 6, 25 SEPTEMBER 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


