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The SAC Courier editorial team is committed to provide
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technical concept and the realization issues can be
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Reading.
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SAC INSTRUMENTS FOR MARS ORBITER MISSION
Mars is an object of scientific curiosity as well as specific
inquiries due to similarities with Earth in terms of seasonal
cycles and thermal environment which is considered to be
conducive to the evolution and development of life
forms. There have been concerted efforts to gather
information about Mars over the years, still little is known
about it. ISRO planned Mars Orbiter Mission (MOM) to
develop technology as well as meet scientific objectives.
Technological aims:
?
Design and realization of an orbiter with a capability

to survive and perform Earth bound maneuvers,
cruise phase of 300 days; Mars orbit insertion /
capture, and on-orbit phase around Mars.
?
Deep space communication, navigation, mission
planning and management.
?
Incorporate autonomous features to handle
contingency situations.
Scientific aims:
?
Exploration of Mars surface features, morphology,

mineralogy and Martian atmosphere by indigenous
scientific instruments.
Various proposals for the scientific payloads on the MOM
were reviewed by Prof. U.R. Rao Committee and five
payloads were shortlisted based on scientific goals, size,
weight, power and developmental schedule. These are a
camera, two spectrometers, a radiometer and a
photometer (total weight ~ 15 Kg). Three of these
payloads are from Space Applications Centre,
Ahmedabad. Figure below show the developed
miniaturized electro-optical payloads along with
achieved features.
Development Strategy
Realization strategies to meet mission guidelines and
broad requirements of scientific payload development
within the stipulated time were:

MCC- Power:3W, Weight:1.3Kg

?
Multiple design options at payload/ subsystem level

to meet performance, schedule and reliability goals.
After detailed analysis and survey, configurations
were finalized.
?
Instrument optics and focal plane was planned with

maximum off the shelf components/ subsystems.
Electronics was designed with ISRO heritage
components. Mechanical / thermal system was
developed with existing/ in-house available
materials/ facilities.
?
Verification Model, FM-like and two Proto-flight

Models (one spare) were developed for each three
payloads.
Payloads were developed within a tight schedule of one
year. Developments were reviewed by many committees
and experts at various stages. A highly elliptical orbit
(500Km x 80,000Km) was chosen for Mars orbiter to
facilitate localized observations with higher spatial
resolution, large coverage and high radiometric and
temporal resolutions. Mars orbiter was launched with
PSLV-C25 launcher on 5th November 2013.
Scientific Objectives
Each payload is custom designed to meet the broad
scientific objectives by sensing the Mars surface features
and Martian atmosphere. The details of the three
instruments and their objectives are discussed below.
Mars Color Camera (MCC)
MCC, a Bayer-pattern based CMOS color camera, is
expected to fulfill the following scientific objectives:
1. Surface features: To image the surface features of Mars
with varying resolution and scales using the unique
elliptical orbit. This includes the craters, mountains,
valleys, sedimentary features, volcanic features on the
surface of the Mars. FOV of the sensor covers full disc of
Mars. Simultaneous imaging of very large swath of
Martian surface for an extended period is suitable for

TIS- Power:6W, Weight:3.2Kg

MSM- Power:7.5W, Weight: 2.94Kg

Features of Mass Colour Camera ( MCC )
Parameter

Value

Resolution (m)

19.5 @ Periareion

Frame Size (Km)

40x40 @Periareion, Full Mars disc:
63000Km to Apoareion

Spectral region

0.4 µm – 0.7 µm R-G-B (Bayer Pattern)

Frame rate

1s/8s/15s through tele-commanding

16 tele-commandable exposures,
34µs to 490ms
Data volume/frame 40 Mb
Exposure time

System MTF

> 22% (@ 46 LP/mm)

SNR

> 97 (@ Near Saturation)

monitoring large scale Martian morpho-tectonic features
like rift valleys, mega faults etc.
2. Methane Source: MCC will map geological setting of
area of interest around Methane sources. The methane on
Mars is being debated for its nature of origin i.e. biotic or
abiotic. The rocks and their structures will be studied in
detail around the sites of Methane concentration picked
up by neighboring instrument, the Mars Methane
Sensor. This combination is likely to yield some fresh
information on Martian methane and its nature of source.
3. Polar Ice Caps: Map Martian polar ice caps and its
seasonal variations. The Mars polar region is highly
dynamic and shows large variations over various seasons.
The polar Ice caps show variation in its cover and MCC
would monitor, at least for six months, the opportunistic
ICE COVER CHANGE (ICC) on the Mars.
4. Dust Devils: The other important dynamic physical
phenomena on Mars is the dust `devils' or dust-storms.
The dust phenomenon is sometimes so strong that the
entire globe is engulfed with hazy cover. It is worth
monitoring the dynamic behavior throughout the
mission on Mars.
5.Exo-Mars studies: Besides Mars, opportunistic imaging
of natural satellites of Mars, Phobos and Asteroid, from
closer quarters will be attempted during elliptical orbits.
6. Context Information: One of the most important tasks
of MCC would be to provide context information for other
science payloads. This will help in interpreting science
from other sensors in a better way. It may be noted that
Martian surface has been imaged during previous
missions by other instruments (like MRO-HiRISE) with
better spatial and spectral resolution. However, the
highly dynamic nature of Martian atmosphere and

surface requires every mission to carry its own imaging
camera. MCC has uniqueness in terms of highly elliptical
Martian orbit.
Earth Imaging Experiment (EIE):
EIE was conducted during Earth Orbit Phase (EOP) to
ascertain the application potential of MCC vis.a.vis the
objectives envisaged. Three imaging sessions were
carried out on two occasions - two on 19th November and
one on 23rd November 2013. Sessions were chosen to
get favorable sun angle/ Spacecraft Yaw Axis / Phase
Angle combination. EIE included imaging from varying
altitudes, varying spatial resolutions and illumination
conditions, multiple snap-shots of a region of interest
(ROI) to view Physiographic, Morphologic and other
geological details of earth and ascertain the expected
results for highly elliptical Mars Orbit. EIE met five major
objectives:
ü
To image India for outreach purpose
ü
To image Earth from equivalent to Mars

Apoaxis (~ 60,000 – 70,000 Km)
ü
To image from Geo-stationary (36,000 Km)
ü
To Image at 1 Km resolution

The altitudes, spatial resolutions and exposure modes
required for selected science targets on Mars have been
exercised, qualified and ascertained in terrestrial orbit.
The first image (Figure-1) was taken from an altitude of
67,975 Km with 3.5Km spatial resolution and has swath
of about 7,240Km. It shows parts of Asia and Africa
including India. The image was taken using 0.133ms
exposure time. Three snap shots, one per second, were
taken.
The four major physiographic zones of India viz. the
Himalayan range (white color), the Indo-Gangetic plain
(grayish), the Thar desert (beige color) and the southern
peninsula (dark) are distinctly picked up by the maiden
MCC image. The `Helen' cyclone (off eastern coast,
before its landfall) is also seen. Additionally the dispersal
pattern of the suspended sediments, discharged by rivers
into the Gulf of Khambhat and Gulf of Kachchh, is seen in
light blue color, off the Gujarat coast. Lake `Mansarovar'
is also visible across the Himalayan snow peaks. Other
features in the image shows parts of Sahara and Arabian
deserts (bright color), Trans-Himalayan Tibetian plateau,
fertile Indus valley and variety of cloud patterns.
Earth orbit imaging experiments using MCC camera
has yielded good quality images and it is expected
that MCC will return very good quality images from
Mars as well.
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spectrometers (IRS, IRIS, ISM, IRTM, TES, and THEMIS)
were flown to study Mars surface composition. Distinct
absorption in the 9 and 20 um spectral regions were
observed by Viking Infrared Thermal Mapper (IRTM),
which confirmed basalt like sand surfaces in dark regions.
Imaging Spectrometer for Mars (ISM) was flown by
French on 1989 Russian Phobos-2 flight. In 1997, the
Mars Global Surveyor arrived at Mars, carrying the
Thermal Emission Spectrometer (TES). It was followed by
another important thermal radiometer (THEMIS) on
board Mars Odyssey Mission. In spite of years of
telescopic study and the flight of many spectrometers to
Mars, very little is known about the minerals present on
Mars. There is a need to carry out further measurements
in thermal region for addressing science issues associated
with mineral composition.
Figure-1: 1st MCC image (19 Nov 2013, 0820 UT)
Thermal Infrared Spectrometer (TIS)
TIS will detect thermal emitted radiation from Martian
environment in 7-13 um Infrared bands. Instrument
consists of fore-optics, slit, collimating optics, grating and
re-imaging optics. A 120x160 element bolometer array
along with electronics is placed at the focal plane of the
re-imaging optics. Peltier based cooler controls the
detector temperature to 20mK accuracy. The longer axis
of the detector defines the swath of the sensor while 120
elements define the spectral range and bands. By binning
pixels in the along-track direction, it is possible to select
the required spectral sampling interval as well as number
of spectral bands. Table below shows TIS features.
Knowledge on mineral types present in planetary systems
provide information on the mineral formation conditions
and the weathering processes. Specific absorption
features of surface mineral composition manifest in
thermal emission spectra. Precise detection of specific
spectroscopic features allows estimation of surface
composition and atmospheric parameters. Many infrared
Parameter

Value

Spatial Resolution

258m @Periareion (@372km), 55Km
@Apoareion (@80000Km)

Coverage

41Km x258m @Periareion,
8800Km x55Km @Apoareion

Spectral region

7µm – 13µm, 12 bands

Spectral resolution

~500 nm

Optical smile

< 0.2 pixel

NEDT (Radiometric)

< 1K @300K

Data rate

6.5625 Mbps

(12 bands)

TIS will fulfill mapping important mineral compositions
and surface temperature during perigee imaging and
assess global temperature distribution and aerosol
turbidity in Martian atmosphere during apogee viewing.
The important science goals are:
?
To estimate ground temperature of Mars surface
?
To map surface composition and mineralogy of Mars
?
To detect and study the variability of aerosol/dust in

Martian atmosphere.
?
To detect hot spots, which indicate, underground
hydrothermal systems.
Data analysis mandates brightness temperature
estimation from observed and calibrated thermal
radiance data. Retrieval of surface temperature and
emissivity spectra for different regions will be carried out.
This requires RT modeling in thermal infrared spectral
regions at different Mars atmospheric conditions.
Estimated emissivity spectra needs to be compared with
different Mars analog mineral emissivity spectra. It is
proposed to generate the emissivity spectra between 713 um for minerals reported to exist in Martian surface.
Thermal infrared spectrum of a mixed surface will be
modeled as linear combination of the end-member
spectra weighted by the area weighted concentration of
each end-member. Mineral end-members based on
spectral library will be used to generate the mineral
composition using TIS data.
Experiments were carried out and involved (a) spectral
signature measurements of minerals in 7-13 um; (b)
theoretical simulations of satellite-level radiances for TIS
spectral bands; and (c) TIS data analysis in the EarthImaging mode using approach shown in Figure-4.
Fourier Transform Infrared Spectrometer (FTIS) was used

Methane Sensor for Mars (MSM)
MSM is a differential radiometer based on Fabry-Perot
Etalon (FPE) Filter which measures total column of
methane in the Martian atmosphere. Measurement
accuracy of MSM is of ppbs order. Figure-6 gives the
optical configuration of MSM sensor.
Fore-optics
collects radiance from the scene and focuses it onto a
field-stop which limits sensor FOV to reduce stray
radiation. Diverging beam from the field stop is
collimated and then divided into two parts by a beam
splitter. One part of the beam transmits through FPE filter
of the methane channel whereas the other part transmits
through FPE filter of the reference channel and then
focused onto respective focal planes. InGaAs photo
diodes are used as detectors. An FPE filter transmits
optical radiation at regular intervals of frequency. FPE
filters of both methane and reference channels are exactly
similar. FPE filter of reference channel is tilted by about 1
with respect to the optical axis to slightly shift the
transmission peaks. Figure-7 shows the spectral response
of methane channel, reference channel and transmission
of Mars atmosphere due to CH4 absorption. Transmission

Figure-5: TIS observations in twelve spectral channels over the Sahara
region during Earth-imaging phase of MOM on 23 November 2013.

bands of Methane FPE exactly coincide with the
absorption lines of CH4 where as transmission peaks of
reference FPE are positioned in between the gaseous
absorption lines where absorption is nil. So, radiance
measured in methane channel varies with CH4
concentration in the atmosphere where as that of
reference channel is insensitive to it. Therefore the
differential signal gives a measure of CH4 in the
atmosphere. As methane and reference channels are
near, ground reflectance and atmospheric scattering will
be same in both. The data can be fully corrected for
At Sensor Radiance, W/m2/sr/µm

to measure the spectra for selected minerals such as,
olivine, serpentine, etc. known to exist in Martian surface.
It can be seen from Figure-2 that, minerals are associated
with lower emissivity in 9-10 um range in comparison to
8 um wavelength. Serpentine has lower emissivity in
comparison with Olivine near 10 um wavelength.
Theoretical simulation using RT modeling shows that the
emitted peak thermal radiance can vary from 0.5 - 8
W/m2-um-sr depending on surface temperature
variability from 170-290K (Figure 3). TIS data analysis on
the representative scene of 23rd November, 2013 over
the Sahara region shows the variability of the observed
radiances in different spectral channels of the TIS
instrument (Figure 5). The performance of the TIS
instrument in Earth-imaging phase was found in
agreement with laboratory-measurements. Efforts are
underway to develop the retrieval algorithms for thermophysical parameters over the Martian surface.

290K Mars
290K Planck
260K Mars
260K Planck
230K Mars
230K Planck
200K Mars
200K Planck
170K Mars
170K Planck

Wavelength µm
Figure-3: Simulated sensor radiance at different Martian surface
temperatures (RT modeling)
Space Count

Tcase data

Target data

Lab & Satellite Data

Emissivity

Dark data and Tcase
Correlations
Dark Corrected
Target Counts
Calibration

olivine
serpentine

Radiance Products

BT Product

Wavelength, micrometer
Figure-2: Emissivity spectra of Olivine and Serpentine measured through
FTIS in laboratory.

Figure-4: Approach adapted for calibration and generation of radiance
from TIS raw data
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aerosol scattering and ground reflectance. MSM
performance parameters are given in table below.
Band Pass
Filter

Beam
Splitter

Fabry-perot
EtalonT1K theta=0

0

Detector
Ch4 Channel
Field Stop
Fabry-perot
EtalonT2K theta=1

0

Detector
Refernce Channel

Figure-6: Optical Configuration of MSM

methane cycle within the Martian atmosphere and
ultimately solve some of the pertinent questions
regarding the existence of life forms (extinct or extant) in
Mars.
Elliptical orbit of Mars Orbiter has a periareion height of
~350km and a apoareion height of 80000km. Sun
illumination will be on the apoareion side for most of the
mission period. So imaging strategy of MSM is based on
data acquisition from apoareion covering full disc of Mars
in a single imaging session. Three to four imaging
sessions at an interval of six hours apart are planned in
each orbit covering more than 90% of Mars surface.
Figure-8 shows the orbital positions from where data is
acquired during the first orbit. Figure-9 gives the area
covered in a single imaging session. Red line gives the
part of the orbit from where illuminated scene can be
imaged.

Figure-8: Orbital positions from
where data is acquired at 6 hour intervals.

Figure-9: Area covered in a single
imaging session (encircled area).
3-4 sessions are planned during each orbit.

Figure-7: Spectral response of methane channel (red dotted line),
reference channel (blue dotted line) and transmission of Mars
atmosphere (red solid line) due to CH4 absorption.

MSM can map the sources and sinks of methane by
scanning the full Martian disc from apogee position of
Mars Orbiter. By correlating the temporal and spatial
variation of methane with other geophysical parameters,
it may be possible to find out more about the processes,
biotic or abiotic which determines the dynamics of
Table: Salient features of MSM
Fore Optics

Aperture=5cm, IFOV=17.5 mrad

Spectral Region

6030-6090cm-1
(1642.0 - 1658.4 nm )

Spectral Resolution

1.4cm-1

FPE Filters

FSR : 9.995 cm-1 Finesse: 7.24,

Detectors

InGaAs array, 85µm pixel,
8 elements

Integration Time

0.25/0.5/1/2msec

Digitization

20 bits

SNR

> 7000

Data rate

2.1875 Mbps

(0.37nm)

Figure-10 Radiance measured in methane channels over Sahara desert

MSM has undergone all functionality checks during Earth
bound phase of the mission. All payload health
parameters are within the specified limits. MSM acquired
three Earth images as part of geo physical validation
exercise. Figure-10 gives radiance measured over Sahara
desert in methane channels. Preliminary analysis of
Saharan data has been completed and the retrieved
Methane concentration (after correction of systematic
errors) showed a standard error less than 100ppb.

Summary
SAC has developed three of the five instruments for Mars Mission. Challenges of identifying scientific objects, developing
high reliability instruments for space environment to meet the stringent spacecraft resources allotted while meeting
performances and delivery of instruments with-in a period of one and half years was met. Instrument was also the 51st
payload from SAC. Mars Orbiter was launched on 5th November 2013. Experiments were conducted during Earth
bound phase of the mission. All parameters are within the specified limits. MCC camera has yielded fruitful images and it
is expected that MCC will return very good quality images from Mars as well. Performance of TIS instrument was found in
agreement with laboratory-measurements. Preliminary analysis of MSM data revealed a standard error less than
100ppb.
Courtesy inputs from,
MOM Project team, SAC.

An Update on MARS Orbiter Mission as on December 31, 2013 23, 20:00 UT
An Update on MARS Orbiter Mission as on December
31, 2013 23, 20:00 UT
Distance from Earth
Distance to MARS
Heliocentric Velocity
Geocentric Velocity

:
:
:
:

Frame1

High Dynamic Range (HDR) Image using
Frame1 & Frame2

7923625 km
199363907 km
32.786 km/s
2.767 km/s
Frame2

MCC data acquired on 19-11-2013 11:30 UT
over Arabian Region

MSM Data Location shown
over MCC Data
Expected radiance in CH4 channel after applying the
empirical spectral response function & smoothening filter.
Done By MSM Science Team
MSM: Earth Imaging 23rd Nov,13 Over Sahara Desert

TIS Data Location shown over
MCC Data by DP Team
TIS Data Acquired over Sahara Desert on 23 Nov. 2013 at an Altitude
of 21461 km, Nominal Res: 14 k. Brightness Temperature derived by
payload & science team

TIS BT (band 7 of 12)
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¥ æÂÎæ âê¿·¤ Âýðá‡æ Ì¢̃æ ·ð¤ çÜ° âçÂüÜ ¿ÌéÍü ßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðUÙæ
(v)
ÂýSÌæßÙæ Ñ ¥ æÂÎæ âê¿·¤Âýðá‡æ Ì¢̃æ °·¤ÂhçÌ ãñU, çÁâ×ð´ ©UÂ»ýãU ¥ õÚU Öêç× ·ð¤
Õè¿ â¢¿æÚU ãUôÌæ ãñU Ð ÁÕ ç·¤âè çßá× ÂçÚUçSÍçÌ Áñâð Öê·¢¤Â, ÕæÉU, ¥ æ» §ˆØæçÎ ¥ æÂÎæ ×ð´
âÖè â¢¿æÚU ©UÂ·¤ÚU‡æ ÆUŒÂ ãUô ÁæÌð ãUñ´U Ð ©Uâ ¥ ßSÍæ ×ð´ Öêç×ÌÜ âð ©UÂ»ýãU ·ð¤Î÷ßæÚUæ â¢·ð¤Ìô´
·¤ô °·¤SÍæÙ âð ÎêâÚðU SÍæÙ ÂÚU Âãé¡U¿æØæ ÁæÌæ ãñU Ð âñ·¤×ð´ §â·ð¤çÜ° ¥ æÂÎæ âê¿·¤Âýðá‡æ
Ì¢̃æ ·¤æ ¥ çÖ·¤ËÂ ¥ õÚU çß·¤æâ ç·¤Øæ »Øæ Ð §â Ì¢̃æ ·ð¤Î÷ßæÚUæ â×é¼ýè ÌÅU âð â×é¼ý ×ð´ ÁæÙð
ßæÜð ×ˆSØ ©UÎ÷Øô» ×ð´ Ü»ð ×ÀéU¥ æÚUô´ ¥ õÚU ÃØßâæØ âð ÁéÇ¸ðU Üô»ô´ Î÷ßæÚUæ §â ©UÂÚU·¤ÚU‡æ ·¤æ
ÂýØô» ¥ æÂÎæ çSÍçÌØô´ Áñðâð ¥ æ» Ü»Ùæ, Ùæß ·¤æ ÇêUÕ ÁæÙæ, SßæS‰Ø âðßæ ×ð´ âãUæØÌæ ·ð¤
çÜ° ÂýØô» ç·¤Øæ ÁæÌæ ãñU Ð §â Ì¢̃æ ×ð´ °‹ÅðUÙæ °·¤×éØ Öæ» ãñU Áô ç·¤©UÂ»ýãU ·¤ô â¢·ð¤Ìô´
·¤ô ÖðÁÌæ ãñU ¥ õÚU çÈ¤ÚU ©UÂ»ýãU ©UÙ â¢·ð¤Ìô´ ·¤ô ßæÂâ Öêç×ÌÜ ÂÚU ÖðÁÌæ ãñU Ð §â×ð ÂýØô»
ãUôÙð ßæÜð °ð‹ÅðUÙæ ·¤è ¹æçâØÌ ãñU ç·¤ §â·¤è çßç·¤ÚU‡æ àæç€Ì ·¤æ ×æÙ âÖè çÎàææ¥ ô´ ×ð´
â×æÙ ÚUãUÌæ ãñU Ìæç·¤ç·¤âè Öè ¥ ßSÍæ ×ð´ ãUôÙð ÂÚU ØãU ©UÂ·¤ÚU‡æ çÙßæüÏ M¤Â âð â¢·ð¤Ìô´ ·¤ô
ÖðÁÌæ ÚUãUÌæ ãñU Ð §â×ð´ çßç·¤ÚU‡æ àæç€Ì ·¤æ ×æÙ âÖè çÎàææ¥ ô´ ×ð´ â×æÚUè·¤ÚU‡æ ãUôÙæ °ß¢
ßëžææ·¤æÚU Ïýéß‡æ ·¤è çßçàæcÅU àæéhÌæ ãUè §â °ð‹ÅðUÙæ ·¤è ¹êçÕØæ¡ãñ´U Ð §â×ð ÂýçÌÕæÏæ ·¤æ
ç×ÜæÙ Öè §â·¤è ¥ ÙéßæÎè ¥ æßëçžæ ·¤è ¿õÇUæ§ü ·¤ô Öè ÕÉUæ ÎðÌæ ãñU Ð
çßçÙÎðüàæ×æÙÑ
¥ æÂÎæ âê¿·¤Ì¢̃æ ·ð¤¥ çÖ·¤ËÂ ãðUÌé çÙÙæ¢ç·¤Ì çßçÙÎüðàæ×æÙ ·¤æ ãUôÙæ ¥ æßàØ·¤ãñU Ñ
·ý¤× â¢. çßçÙÎðüàæ×æÙ
¥ æßëçžæ ÂÚUæâ
1.
2.
3.
4.

ÂçÚU»×Ù ãUæçÙò
Ïýéß‡æ

ÜæÖ

5.

¥ ÿæèØ ¥ ÙéÂæÌ

6.

çßç·¤ÚU‡æ »ýæÈ¤

×æÙ
y®w.{z âð y®w.}z
×ð»æãUÅüUÁ
v| ÇUèÕè âð ¥ ‘ÀUæ
ßëžææ·¤æÚU °ß¢ßæ×æßÌü
-y ÇUèÕè âð ª¤ÂÚU ÂêÚðU
¥ Ïüßëžææ·¤æÚU ÿæð˜æ ×ð´
x ÇUèÕè âð ÕðãUÌÚ
ÂêÚðU ¥ Ïüßëžææ·¤æÚU ÿæð˜æ ×ð´
â×æÙ ×æÙ

¥ ÌÑ ·é¤‡ÇUÜè °ð‹ÅðUÙæ ·ð¤ ×éØÌÑ Îô Âý·¤æÚU çßç·¤ÚU‡æ ÿæð˜æ ãUôÌð ãñ´U °·¤ ¥ ÿæèØ çÎàææ ·ð¤
¥ ÙéâæÚU ¥ õÚU ÎêâÚUæ ç˜æÁèØ çÎàææ ·ð¤ ¥ ÙéâæÚU Ð §â×ð´ °·¤ ßëžææ·¤æÚU ÌæÚU ·¤è ÂçÚUçÏ ·¤è
ÜÕæ§ü °·¤ÌÚ¢U»ÎñƒØü ·ð¤ÕÚUæÕÚU ãUôÌè ãñU Ð ¥ õÚU ÿæðÂ‡æ ·¤ô‡æ ·¤æ ×æÙ v®® âð w®® ·ð¤×ŠØ
ÚUãUÌæ ãñU °ß¢ØãU ·¤ô‡æ ·¤æ ×æÙ çÙÙ ãUôÌæ ãñU Ð

ç¿˜æ - w ÿæðÂ‡æ ·¤ô‡æ ·¤æ ×æÙ
ÿæðÂ‡æ ·¤ô‡æ = SÂàæü …Øæ (ÿæðÂ‡æ ª¡¤¿æ§ü/ÂçÚUçÏ)
ÌæÚU ·¤è ÜÕæ§ü = ß»ü×êÜ [(w××ç˜æ…Øæ)w+(ÿæðÂ‡æ ª ¡¤¿æ§ü)w]
(w¥ ) ¿ÌéÍüßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðUÙæ Ñ
°·¤ ÌÚUãU âð §â·¤ô §â ÌÚUãU âð â×Ûææ Áæ â·¤Ìæ ãñU ç·¤ ¥ Ïüßëžææ·¤æÚU ·é¤‡ÇUÜè Öè ¥ æÏð
ÌÚ¢U» ÎñƒØü ·ð¤ÕÚUæÕÚU ãUôÌè ãñU Øæ ç·¤ß»æü·¤æÚU ¥ æ·ë¤çÌ ×ð´ ÌæÚU ·¤è ÜÕæ§ü Öè °·¤ÌÚ¢U»ÎñƒØü
·ð¤ÕÚUæÕÚU ãUôÌè ãñU Ð §â ß»æü·¤æÚU ÂçÚUÂÍ ·¤è °·¤ÖéÁæ ·¤æ ×æÙ ÌÚ¢U»ÎñƒØü ·¤è °·¤¿õÍæ§ü
·ð¤ÕÚUæÕÚU ãUô»æ Ð ¥ õÚU Ùè¿ð ·¤è ÖéÁæ ·ð¤×ŠØ ×ð´ ©UžæðÁÙ çÕ‹Îé ÚUãðU»æ Ð Áñâæ ç·¤Ùè¿ð çÎ°
»° ç¿˜æ-x ×ð´ çÎ¹æØæ »Øæ ãñU Ð

(w)¿ÌéÍü ßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðUÙæ ·¤æ çâhæ‹Ì
·é¤‡ÇUÜè °ð‹ÅðUÙæ ¥ ÂÙð ¥ æÂ ×ð´ °·¤ßëžææ·¤æÚU Ïýéß‡æ °ð‹ÅðUÙæ ãñU Ð ØãU âé¿æÜ·¤ÌæÚU Øæ Âžæè ·ð¤
Î÷ßæÚUæ ÕÙæØæ ÁæÌæ ãñU Ð ØãU ×éØÌÑ ¥ æ·¤æÚU ×ð´ ÀUôÅUæ ¥ õÚU ·¤× ß¿Ù ·¤æ ãUôÌæ ãñU Ð §â·¤è
Õè× ¿õÇUæ§ü Öè ¥ çÏ·¤ãUôÌè ãñU Ð ¥ õÚU ßëžææ·¤æÚU Ïýéß‡æ ·¤è àæéhÌæ ¥ ‹Ø °ð‹ÅðUÙæ âð ¥ çÏ·¤
ãUôÌè ãñU Ð §â×ð´ çßç·¤ÚU‡æ çßÎ÷ØéÌ ÿæð˜æ ·¤æ Èñ¤Üæß Öè ·¤æÈ¤è ÎêÚU Ì·¤ÚUãUÌæ ãñU Ð
×êÜ M¤Â âð ·é¤‡ÇUÜè °ð‹ÅðUÙæ ·¤æ çß·¤æâ ßñ™ææçÙ·¤·ý¤æòâ Ùð ç·¤Øæ Íæ Ð ¥ ÌÑ ÌèÙ Âý·¤æÚU ·ð¤
·é¤‡ÇUÜè °ð‹ÅðUÙæ ãUôÌð ãñ´U (v) °·¤ ÌæÚU ßëžææ·¤æÚU ·é¤‡ÇUÜè (w) Î÷çßÌæÚU ßëžææ·¤æÚU ·é¤‡ÇUÜè
(x) ¿ÌéÍü ßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðUÙæ Ð Áô ç·¤Ùè¿ð ç¿˜æ ×ð´ çÎ¹æØð »Øð ãñ´U Ð

ç¿˜æ -v çßçÖ‹Ù ÌÚUãU ·ð¤ ·é¤‡ÇUÜè °ð‹ÅðUÙæ
|08| SAC Courier

ç¿˜æ-x ¿ÌéÍü ß»æü·¤æÚU ·é¤‡ÇUÜè ×ð´ ÏæÚUæ ·¤æ ÂýßæãU

Áñâæ ·¤è ç¿˜æ ×ð´ ß ¥ õÚU Î çÕ‹Îé¥ ô´ âð ÏæÚUæ Îô çÎàææ¥ ô´ ×ð´ çßÂÚUèÌ ãñU °ß¢¥ ¥ õÚU Õ ÂÚU
ÏæÚUæ Ì·¤ÌÚ¢U»ÎñƒØü ·ð¤×æÙ ·ð¤ÕÚUæÕÚU ÂêÚUè °·¤¥ æßëçžæ ·¤ÚU ÜðÌè ãñU Ð ØãU ß»æü·¤æÚU ÂçÚUÂÍ
°·¤ÌÚUãU âð â¢ÌéçÜÌ ÂçÚUÂÍ ãñU Ð Áõ ç·¤çÕ‹Îé ¥ ¥ õÚU Õ ÂÚU ãñU Ð §Ù ¥ ¥ õÚU Õ çÕ‹Îé¥ ô´ ·¤æ
â×æÿæèØ ÌæÚU ·ð¤Î÷ßæÚUæ ÁôÇ¸Uæ ÁæÌæ ãñU Áô ç·¤z® ¥ ô× ·¤æ ãUôÌæ ãñU Ð
¥ Õ §â ßëžææ·¤æÚU ÂçÚUÂÍ ·¤ô ç¿˜ææÙéâæÚU ¹ ¥ ÿæ ·ð¤âæÍ v}®® Ì·¤×ôÇUæ ÁæØð Ìô çÙÙ
ç¿˜ææÙéâæÚU ¥ æßëçÌ ÕÙð»è Áô ç·¤ç¿˜æ-y ×ð´ çÎ¹æ§ü »Øè ãñU Ð
¿ê¢ç·¤Ü àæ ¥ õÚU Ø â ·¤è ç¿˜æ-x ×ð´ ÜÕæ§ü ÌÚ¢U»ÎñŠØü ·¤è ¿õÍæ§ü ãðU Üðç·¤Ù ç¿˜æ-y ×ð´ ¥ Õ
¥ æ·ë¤çÌ ·¤è ª¢¤¿æ§ü ÌÚ¢U»ÎñƒØü ·¤è ¿õÍæ§ü âð ·¤× ãñU Ð

ç¿˜æ-y ¿ÌéÍüßëžææ·¤æÚU ·é¤‡ÇUÜè ×ñ´ ÏæÚUæ ·¤æ ÂýßæãU
§â ÌÚUãU âð ÂýæŒÌ ¥ æ·ë¤çÌ ·ð¤çßç·¤ÚU‡æ ÿæð˜æ ·¤ô çÙØ¢ç˜æÌ ·¤ÚUÙð ·ð¤çÜ° ·é¤‡ÇUÜè ·¤è ç˜æ…Øæ
¥ õÚU ª¡¤¿æ§ü ·¤ô ÕÎÜ â·¤Ìð ãñ´U Üðç·¤Ù ÂçÚUçÏ ·¤æ ×æÙ °·¤ ÌÚ¢»ÎñƒØü ·ð¤ ÕÚUæÕÚU ãUè ãUôÙæ
¿æçãU° Ð ØãU ¥ æ·ë¤çÌ Î÷çßÌæÚU ßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðUÙæ ·¤ãUÜæÌè ãñU Ð ¥ Õ §â ¥ æ·ë¤çÌ ·¤æ
°·¤¥ õÚU ØçÎ ·¤¥ ÿæ ¥ õÚU ~®® ·¤ô‡æ ÂÚU ÚU¹ çÎØæ ÁæØð Ìô ßãU ¥ æ·ë¤çÌ ¿ÌéÍüßëžææ·¤æÚU
·é¤‡ÇUÜè °ð‹ÅðUÙæ ·¤ãUÜæÌè ãñU Ð §â ¥ æ·ë¤çÌ ·¤æ ¥ æçßc·¤æÚU âßüÂýÍ× âè.âè. ç·¤Ü»â Ùð
ç·¤Øæ Íæ Ð Áô ç·¤Ùè¿ð çÎ¹æ§ü »Øè ãñU Ð

§â ÌÚUãU âð ØãU °ð‹ÅðUÙæ Î÷çßÌæÚU ßëžææ·¤æ ·é¤‡ÇUÜè ·ð¤ Îô Öæ»ô´ âð ç×Ü·¤ÚU ÕÙæ ãUôÌæ ãñU Ð
¥ õÚU ¥ æÏæ ƒæé×æß ×ð´ ÌæÚU ·¤è ÜÕæ§ü Öè ÌÚ¢U»ÎñƒØü ·¤æ ¥ æÏæ ãUôÌæ ãñU Ð §â×ð´ ÌæÚU-v ¥ õÚU
ÌæÚU-w ·¤ô ¥ Ü»-¥ Ü» ÜÕæ§ü ·¤æ ÚU¹æ ÁæÌæ ãñU Ìæç·¤v}®® ·¤æ ·¤Üæ‹ÌÚU ÂýæŒÌ ç·¤Øæ
Áæ â·ð¤°ß¢°·¤¿õÍæ§ü ƒæé×æß ×ð´ ~®® ·¤æ ·¤Üæ‹ÌÚU ÂýæŒÌ ç·¤Øæ Áæ â·ð¤Ð §Ù ÎôÙô´ ·¤ô
ÂýæŒÌ ·¤ÚUÙð ·ð¤çÜ° ÎôÙô´ Î÷çßÌæÚU ·é¤‡ÇUÜè ·¤è ç˜æ…Øæ °ß¢ÿæðÂ‡æ ª¡¤¿æ§ü ·ð¤×æÙ ¥ Ü» ãUôÌð
ãñ´U °ß¢ÎôÙô´ ·ð¤ÌæÚUô´ ·¤è ÜÕæ§ü Öè ¥ Ü»-¥ Ü» ãUôÌè ãñU Ð Ìæç·¤°·¤¿õÍæ§ü Öæ» ×ð´ ØðçÎ
·¤Üæ‹ÌÚU +yz® ·¤æ ãñU Ìô ÎêâÚðU °·¤¿õÍè Öæ» ×ð´ ·¤Üæ‹ÌÚU -yz® ·¤æ ãUô»æ Ð ØæçÙ ç·¤
°·¤×ð´ ÏæçÚUÌèØ ÂýçÌƒææÌ ãUô»æ Ìô ÎêâÚðU ¿õÍè Öæ» × ÂýðÚU·¤Ìˆß ÂýçÌƒææÌ Ð §â ÌÚUãU âð Îô
ÕÚUæÕÚU ßæÜð ¿õÍæ§ü ×æ˜æ ×ð´ ~®® ·¤æ ·¤Üæ‹ÌÚU ãUô Áæ°»æ Ð °ß¢Øð ÎôÙô´ ¿õÍæ§ü Öæ» Öè
~®® ·¤æ çSÍÌ ãñ´U §â ÌÚUãU ÌæÚU ·¤æ ¿õÍæ§ü ¿€·¤ÚU âð ©UˆÂ‹Ù ãUôÙð ßæÜæ ÿæð˜æ Öè ÎêâÚðU ÌæÚU
·ð¤ ¿õÍæ§ü ¿€·¤ÚU âð ãUôÙð ßæÜð ÿæð˜æ ×ð´ ¿éÇU Áæ°»æ ¥ õÚU ßëžææ·¤æÚU Ïýéß‡æ Üð Üð»æ Ð §â
ßëžææ·¤æÚU Ïýéß‡æ ·¤è ƒæé×æß ·¤è çÎàææ Öè ©Uâè ¥ ÙéâæÚU ãUô»æ çÁâ çÎàææ ×ð´ ÌæÚU ·¤ô ƒæé×æØæ
»Øæ ãñU Ð ØçÎ ÌæÚU ·¤ô Îçÿæ‡ææßÌü çÎàææ ×ð´ ƒæé×æØæ ãñU Ìô Îçÿæ‡ææßÌü Ïýéß‡æ ãUô»æ ¥ õÚU
ßæ×æßÌü çÎàææ ×ð´ ƒæé×æØæ ãñU Ìô ßæ×æßÌü Ïýéß‡æ ãUô»æ Ð §â ÌÚUãU âð ¿æÚUô ¿õÍæ§ü ƒæé×æß ÌæÚU
×ð´ ·ý¤×àæÑ ®®, -~®® -v}®® ¥ õÚU w|®® ·¤æ ·¤Üæ‹ÌÚU ãUô»æ ¿ê¢ç·¤Øð ¿æÚUô ÌæÚU Öè
âãUè ÌÚUè·ð¤âð ©Uâè ·¤Üæ §âè ÌÚUãU âð ØãU °ð‹ÅðUÙæ Î÷çßÌæÚU ßëžææ·¤æÚU ® ·é¤‡ÇUÜè ·ð¤Îô Öæ»ô´
âð ç×Ü·¤ÚU ÕÙæ ãUôÌæ ãñU ¥ õÚU ¥ æÏæ ƒæé×æß ×ð´ ÌæÚU ·¤è ÜÕæ§ü Öè ÌÚ¢U»ÎñƒØü ·¤æ ¥ æÏæ ãUôÌæ
ãñU Ðð´
§â×ð ÌæÚU-v ¥ õÚU ÌæÚU-w ·¤ô ¥ Ü»-¥ Ü» ÜÕæ§ü ·¤æ ÚU¹æ ÁæÌæ ãñU Ìæç·¤v}®® ·¤æ
·¤‹ÌæÚU ÂýæŒÌ ç·¤Øæ Áæ â·ð¤Ð °ß¢°·¤¿õÍæ§ü ƒæé×æß ×ð´ ~®® ·¤æ ·¤æÜæ‹ÌÚU ÂýæŒÌ ç·¤Øæ Áæ
â·ð¤Ð §Ù ÎôÙô´ ·¤ô ÂýæŒÌ ·¤ÚUÙð ·ð¤çÜ° ÎôÙô´ Î÷çßÌæÚU ·é¤‡ÇUÜè ·¤è ç˜æ…Øæ °ß¢ÿæðÂ‡æ ª¡¤¿æ§ü
·ð¤ ×æÙ ¥ Ü» ãUôÌð ãñ´U °ß¢ÎôÙô´ ·ð¤ ÌæÚUô´ ·¤è ÜÕæ§ü Öè ¥ Ü»-¥ Ü» ãUôÌè ãñU Ìæç·¤ °·¤
¿õÍè ×æ˜æ ×ð´ ØçÎ ·¤Üæ‹ÌÚU +yz® ·¤æ ãñU Ìô ÎêâÚðU °·¤¿õÍè Öæ» ×ð´ ·¤Üæ‹ÌÚU -yz® ·¤æ
ãUô»æ Ð ØæçÙ ç·¤°·¤×ð´ ÏæçÚUÌèØ ÂýçÌƒææÌ ãUô»æ Ìô ÎêâÚðU ¿õÍæ§ü ×æ˜æ ×ð´ ÂýðÚU·¤Ìˆß ÂýçÌƒææÌ
Ð §â ÌÚUãU âð Îô ÕÚUæÕÚU ßæÜð ¿õÍæ§ü ×æ˜æ ×ð´ ~®® ·¤æ ·¤Üæ‹ÌÚU ãUô Áæ°»æ °ß¢Øð ÎôÙõ´
¿õÍæ§ü ×æ˜æ Öè ~®® ·¤æ çSÍÌ ãñ´U §â ÌÚUãU ÌæÚU ·¤æ ¿õÍæ§ü ¿€·¤ÚU âð ©UˆÂ‹Ù ãUôÙð ßæÜæ
ÿæð˜æ Öè ÎêâÚðU ÌæÚU ·ð¤¿õÍæ§ü ¿€·¤ÚU âð ãUôÙð ßæÜð ÿæð˜æ ×ð´ ÁéÇ¸U Áæ°»æ ¥ õÚU ßëžææ·¤æÚU Ïýéß‡æ
Üð Üð»æ Ð §â ßëžææ·¤æÚU Ïýéß‡æ ·¤è ƒæé×æß ·¤è çÎàææ Öè ©Uâè ¥ ÙéâæÚU ãUô»è çÁâ çÎàææ ×ð´ ÌæÚU
·¤ô ƒæé×æØæ »Øæ ãñU Ð ØçÎ ÌæÚU ·¤ô Îçÿæ‡ææßÌü çÎàææ ×ð´ ƒæé×æØæ »Øæ ãñU Ìô Îçÿæ‡ææßÌü Ïýéß‡æ
ãUô»æ ¥ õÚU ßæ×æßÌü çÎàææ ×ð´ ƒæé×æØæ »Øæ ãñU Ìô ßæ×æßÌü Ïýéß‡æ ãUô»æ Ð §â ÌÚUãU âð ¿æÚUô
¿õÍæ§ü ƒæé×æß ÌæÚU ×ð´ ·ý¤×àæÑ ®®, -~®® -v}®® ¥ õÚU w|®® ·¤æ ·¤Üæ‹ÌÚU ãUô»æ ¿ê¢ç·¤
Øð ¿æÚUô ÌæÚU Öè âãUè ÌÚUè·ð¤ âð ©Uâè ·¤Üæ ÂÚU ãñ´U Ð §â ·¤æÚU‡æ âð ãUôÙð ßæÜæ çßÎ÷ØéÌ ÿæð˜æ
¥ æÂâ ×ð´ ÁéÇ¸U Áæ°»æ Ð °ß¢ßëžææ·¤æÚU Ïýéß‡æ ãUô»æ Ð §â×ð´ ¥ æÏæ ƒæé×æß ÌæÚU ·¤è ÜÕæ§ü
ÌÚ¢U»ÎñƒØü ·¤è ¥ æÏè ãñU Ð ¥ ÌÑ ª¤ÂÚU âð ¹éÜÙð ßæÜð ÌæÚUô´ ·¤ô Öè ¹éÜæ ÚU¹ð»æ Ð ØçÎ ØãU
ÜÕæ§ü ÌÚ¢»ÎñƒØü ·¤è ¿õÍæ§ü ãUôÌè ãñU Ìô §Ù·¤ô Õ¢Î ÚU¹Ìð ãñ´U Ð §â °ð‹ÅðUÙæ ×ð´ ©UžæðÁÙ ·ð¤çÜ°
â×æÿæèØ ÌæÚU ·¤ô ©UÂÚU âð ãUè ÁôÇUæ Áæ°»æ °ß¢§â×ð´ ·¤ô§ü Öêç×ÌÜ ·¤è ¥ æßàØ·¤Ìæ ÙãUè´
ÚUãðU»è Ð €Øô´ç·¤ÂêÚUæ çßÎ÷ØéÌ ÿæðÌÚU ª¤ÂÚU ·¤è ÌÚUÈ¤ãUè ÚUãðU»æ Ð
(w-Õ) ßëžææ·¤æÚU Ïýéß‡æ
ßëžææ·¤æÚU Ïýéß‡æ ·ð¤çÜ° Îô â¢·ð¤Ìô´ ·¤æ ãUôÙæ ¥ æßàØ·¤ãñU Ð ©Uâ·ð¤àæÌðü çÙÙ ãñU Ñ
(v) Îô â¢·ð¤Ìô´ ·¤æ ¥ æØæ× ÕÚUæÕÚU ãUôÙæ ¿æçãU° Ð
(w) ÎôÙô´ â¢·ð¤Ìô´ ·ð¤×ŠØ ~®® ·¤æ ·¤Üæ‹ÌÚU ãUôÙæ ¿æçÜ° Ð
(x) ÎôÙô´ â¢·ð¤Ì ~®® ÂÚU çSÍçÌ Îô ¥ ÿæô´ ·ð¤¥ ÙééâæÚU çÎØæ ÁæÙæ ¿æçãU° Ð
§Ù ÌèÙ àæÌôZ ·ð¤ ¥ æÏæÚU ÂÚU ßëžææ·¤æÚU Ïýéß‡æ ·¤ô ÂýæŒÌ ç·¤Øæ Áæ â·¤Ìæ ãñU Ð çÁâ×ð´ °·¤
â¢·ð¤Ì +yz® ÂÚU ãñU Ìô ÎêâÚUæ -yz® ÂÚU Áô ç·¤·¤¥ õÚU ¹ ¥ ÿæ ÂÚU Îè Áæ ÚUãUè ãñ´U §â·¤ô
ç¿˜æ-{ ×ð´ çÎ¹æØæ »Øæ ãñU ¥ õÚU ßëžææ·¤æÚU Ïýéß‡æ ·¤ô ÂýæŒÌ ·¤ÚUÙð ·ð¤ÌÚUè·ð¤·¤ô Öè ÎàææüØæ
»Øæ ãñU Ð

ç¿˜æ-z ¿ÌéÍü ßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðUÙæ

ç¿˜æ-{ ßëžææ·¤æÚU Ïýéß‡æ ·¤ô ÂýæŒÌ ·¤ÚUÙð ·ð¤ ÌÚUè·ð¤
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¥ Õ ÎôÙô´ â¢·ð¤Ìô´ âð ÂýæŒÌ ßëžææ·¤æÚU Ïýéß‡æ ãUô»æ Ð çÁâ·¤è àæéhÌæ ·¤æ ×æÙ ¥ ÿæèØ ¥ ÙéÂæÌ
âð çÎØæ ÁæÌæ ãñU Ð
ØçÎ Âê‡æü ßëžææ·¤æÚU ãñU Ìô ÎôÙô´ ¥ ÿæ ÕÚUæÕÚU ãUô»è ¥ ÌÑ ¥ ÿæèØ ¥ ÙéÂæÌ v ãUô»æ Øæ ® ÇUèÕè
ÚUãðU»æ Ð Üðç·¤Ù ÂýæØôç»·¤ ÌõÚU ÂÚU ¥ ÿæèØ ¥ ÙéÂæÌ xdB Ì·¤ ãUô ÁæÌæ ãñU Ð ÂýæØôç»·¤ ×ð´
¥ ÿæèØ ¥ ÙéÂæÌ ·¤Öè Öè ® ÇUèÕè ·¤æ ÙãUè´ ç×ÜÌæ ãñU Ð °ß¢Ïýéß‡æ Öè ßëžææ·¤æÚU Ù ãUô·¤ÚU
ÎèƒæüßëžæèØ ÕÙÌæ ãñU Ð
(x) ¥ çÖ·¤ËÂ °ß¢çß·¤æâ Ñ
âÕâð ÂãðUÜ ©Uâ ¥ æßëçžæ ·¤æ ×æÙ ãU×ð´ ¿æçãU° çÁâ ÂÚU ØãU °ð‹ÅðUÙæ ÕÙæÙæ ãñU Ð ©Uââð
ÌÚ¢U»ÎñƒØü ·¤æ ×æÙ ™ææÌ ·¤ÚUÌð ãñ´U Ð
ÌÚ¢U»ÎñƒØü = x®®/ ¥ æßëçžæ (×ð»æãUÅüUÁ ×ð´)
ÌÚ¢U» ÎñƒØü = x®®/y®w.|z = |yy.}z ç××è
¥ Õ ¿ê¢ç·¤°·¤¿õÍæ§ü ÌæÚU ×ð´ °·¤×ð´ +yz® ·¤æ ·¤Üæ‹ÌÚU ¿æçãU° ¥ õÚU ÎêâÚUè ×ð´ -yz®
·¤æ ·¤Üæ‹ÌÚU ¿æçãU° Ð §âçÜ° °·¤ÌæÚU ·¤è ÜÕæ§ü ÌÚ¢U»ÎñƒØü ·¤è ¥ æÏè âð …ØæÎæ ÜðÌð ãñ´U Ìô
ÎêâÚðU ÌæÚU ·¤è ÜÕæ§ü ÌÚ¢U»ÎñƒØü ·¤è ¥ æÏè âð ·¤× Áô ç·¤çÙÙ ãñU Ñ
ÕÇ¸ðU ÌæÚU ·¤è ÜÕæ§ü = |®w ç××è Ð
ÀUôÅðU ÌæÚU ·¤è ÜÕæ§ü = |}} ç××è Ð
°ß¢ÌæÚU ·¤è ×ôÅUæ§ü w.z ç××è ÜðÌð ãñ´U °ß¢§â ÕÇ¸ðU ÌæÚU ·¤è ç˜æ…Øæ z{ ç××è °ß¢ÀUôÅðU ÌæÚU
·¤è ç˜æ…Øæ zw ç××è ãñU Ð °ß¢ÕÇ¸ðU ÌæÚU ·¤è ÿæðÂ‡æ ª¡¤¿æ§ü ~v ç××è ãñU °ß¢ÀUôÅðU ÌæÚU ·¤è
ÿæðÂ‡æ ª¡¤¿æ§ü }z ç××è ãñU Ð §â ÌÚUãU âð ç¿˜æ-| ·ð¤¥ ÙéâæÚU ÂãUÜð âð ãUè çÙàææÙ ¥ ¢ç·¤Ì
·¤ÚU ÜðÌð ãñ´U Ìæç·¤ÌæÚU ·¤ô ×ôÇUÙð ×ð´ ¥ æâæÙè ÚUãðU»è Ð

Aurora Australis

ç¿˜æ-} °ð‹ÅðUÙæ ÕÙæÙð ·ð¤ çÜ° Âæ§Â
¥ Õ ¥ ¢Ì ×ð´ §â×ð´ â×æÿæèØ ÌæÚU ·¤ô ÁôÇ¸UÙæ ãñU Ð ¿ê¢ç·¤â×æÿæèØ ÌæÚU ×ð´ ¥ ‹ÎÚU ßæÜð ÌæÚU °ß¢
ÕæãUÚU ßæÜð ÌæÚU ×ð´ ÏæÚU ×ð´ v}®® ·¤æ ·¤Üæ‹ÌÚU ãUôÌæ ãñU ¥ ÌÑ ç¿˜æ-~ ¥ ÙéâæÚU â×æÿæèØ
ÌæÚUô´ ·¤ô °ð‹ÅðUÙæ âð ÁôÇ¸UÌð ãñ´U Ð

ç¿˜æ-|·¤ ÕÇ¸ðU ÌæÚU ×ð´ ¥ ¢ç·¤Ì ç¿±Ù

ç¿˜æ-|¹ ÀUôÅðU ÌæÚU ×ð´ ¥ ¢ç·¤Ì ç¿±Ù
¥ Õ °·¤ ŒÜæçSÅU·¤ Âæ§Â ÜðÌð ãñ´U çÁâ ·¤æ ÃØæâ Ü»Ö» x® ç××è ãñU Ð °ß¢§â ×ð´
ç¿˜ææÙéâæÚU-} ÀðUÎ ·¤ÚUð ãñ´U Ìæç·¤âæÚU ·¤ô ¥ æâæÙè âð §â×ð´ âð ãUô·¤ÚU çÙ·¤æÜæ Áæ â·ð¤°ß¢
ç¿˜ææÙéâæÚU ÎôÙô´ ÌæÚU ·¤ô çÙ·¤æÜ·¤ÚU x °ð‹ÅðUÙæ ÕÙæÌð ãñ´U Ð §â×ð´ Ùè¿ð ·¤è ÌæÚU ·¤è ç˜æ…Øæ
ª¤ÂÚU ßæÜð ÌæÚU âð ·¤× ãñU Ìæç·¤ Ùè¿ð ·¤è ¥ õÚU ãUôÙð ßæÜæ çßç·¤ÚU‡æ ·¤× ç·¤Øæ Áæ â·ð¤
€Øô´ç·¤ ØãU çßç·¤ÚU‡æ Ùè¿ð Ü»è Âè.âè.Õè. ×ð´ Ü»ð ÎôçÜ˜æ ·¤è ¥ æßëçžæ ·¤ô ÕÎÜ ÎðÌæ ãñU
çÁââð ·ð¤ Âýðá‡æ Ì¢̃æ âé¿æM¤ M¤Â âð çßçàæcÅU ¥ æßëçžæ ·¤æ â¢·ð¤Ì ©UˆÂ‹Ù ÙãUè´ ·¤ÚU ÂæÌæ ãñU Ð
¥ ÌÑ ª¤ÂÚU ÌæÚU ·¤è ç˜æ…Øæ ¥ õÚU Ùè¿ð ·ð¤ÌæÚU ·¤è ç˜æ…Øæ ·¤ô ·ý¤×àæÑ …ØæÎæ ¥ õÚU ·¤× ÚU¹Ùð
âð âæ×Ùð âð ÂèÀðU ·¤æ ¥ Ùé×æÙ Ü»Ö» vwÇUèÕè ÚU¹æ »Øæ ãñU Ð
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ç¿˜æ-~ â×æÿæèØ ÌæÚU ·¤ô °ð‹ÅðUÙæ âð ÁôÇ¸UÙð ·¤æ ÌÚUè·¤æ
§â ÌÚUãU âð §â °ð‹ÅðUÙæ ·¤ô °‹âæò ÅU âæÅUßðØÚU ·ð¤ ç˜æçß×èØ âæÅUßðØÚU
°¿.°È¤.°â.°â. ÂÚU ¥ çÖ·¤ËÂ ¥ õÚU â¢àÜðçáÌ ç·¤Øæ Ð

çßçÙÎðüàæ×æÙ
ÂçÚU»×Ù ãUæçÙ

×æÙ
x~~ ×ð»æãUÅüUÁ âð y®} ×ð»æãUÅüUÁ Ì·¤
v| ÇUèÕè âð ÕðãUÌÚU

ÜæÖ

y.w ÇUèÕè
x ÇUèÕè ×æÙ ® âð |® Ì·¤
ßæ×æßÌü

¥ ÿæèØ ¥ ÙéÂæÌ
Ïýéß‡æ

®

®

§â·¤æ çß·¤æâ Ù×êÙæ
ç¿˜æ-vy ¥ õÚU vz ×ð´
çÎ¹æØæ »Øæ ãñU Ð

ç¿˜æ-v® âçÂüÜ ¿ÌéÍü ßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðUÙæ ·¤æ ç˜æçß×èØ ç¿˜æ
y. â¢àÜðçáÌ ¥ õÚU ×æÂèØ ÂçÚU‡ææ× Ñ

ç¿˜æ-vx
×æÂèØ çßç·¤ÚU‡æ ÿæð˜æ

§â °ð‹ÅðUÙæ ·¤æð âæÅUßðØÚU ÂÚU â¢àÜðçáÌ ç·¤Øæ Ð §â·ð¤ÂçÚU‡ææ× Ùè¿ð çÎØð »Øð ç¿˜æ-vv
×ð´ çÎ¹æØð »Øð ãñ´U Ð â¢àÜðçáÌ ÂçÚU»×Ù ãUæçÙ ·¤æ ×æÙ y®® ×ð»æãUÅüUÁ âð yv® ×ð»æãUÅüUÁ
Ì·¤·¤æ ×æÙ v| ÇUèÕè âð ÕðãUÌÚU ãñU °ß¢ÜæÖ ·¤æ ×æÙ Öè y ÇUèÕè ãñU °ß¢çßç·¤ÚU‡æ ÿæð˜æ ·¤ô
Öè ç¿˜æ-vw ¥ õÚU vx ×ð´ çÎ¹æØæ »Øæ ãñU Ð §â °ð‹ÅðUÙæ ·¤ô ÕÙæ·¤ÚU çÙÙ ×æÂèØ ÂçÚU‡ææ×
ç×Üð´ Ð

ç¿˜æ-vy âçÂüÜ ¿ÌéÍü ßëžææ·¤æÚU ·é¤‡ÇUÜè
°ð‹ÅðUÙæ ·¤æ çß·¤æâ Ù×êÙæ

ç¿˜æ-vv ×æÂèØ ÂçÚU»×Ù ãUæçÙ

ç¿˜æ-vw â¢àÜðçáÌ çßç·¤ÚU‡æ ÿæð˜æ

ç¿˜æ-vz ¥ æÂÎæ âê¿·¤ Âýðá‡æ Ì¢̃æ ×ð´ âçÂüÜ ¿ÌéÍü ßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðÙæ ·¤æ
çß·¤æâ Ù×êÙæ
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z)

ÂçÚU‡ææ× Ñ

°ð‹ÅðUÙæ ·ð¤â¢àÜðçáÌ ÂçÚU‡ææ× ¥ õÚU ×æÂèØ ÂçÚU‡ææ× Ü»Ö» â×æÙ ãñ´U Ð §â ·¤× ¥ æ·¤æÚU ßæÜð ¥ õÚU ·¤× ß¿Ù ßæÜð °ð‹ÅðUÙæ ©UÂØô» ¥ æÂÎæ âê¿·¤Ì¢̃æ
×ð´ ãéU¥ æ ãñU Ð ¿ê¢ç·¤°ð‹ÅðUÙæ ·¤æ ¿õÇ¸Uæ Õè× çßSÌæÚU ¥ õÚU ßëžææ·¤æÚU Ïýéß‡æ ·¤è àæéhÌæ ãUè §â °ð‹ÅðUÙæ ·¤è ¹æçâØÌ ãñU Ð
({)

â¢ÎÖü Ñ

(v) Áð.ÇUè. Ÿæâ, °‹ÅðUÙæ, ×ñ·¤»ýæ çãUËâ, ‹ØêØô·ü¤, v~z®.
(w) âè.°. ÕæÜæÙè, °ÇUßæ‹SÇU §¢ÁèçÙØçÚ¢U» §€ßðÅþUô×ñ‚ÙðçÅU€ â, ÁôãUÙ çßÜè °¢ÇU â¢â, ‹ØêØô·ü¤v~}~.
(x) °¿.§ü. ç·¢¤» °‹ÇU Áð.°Ù. ßô´» ·¤ÚU€ ÅUÚUçSÅþU€ â ¥ æòÈ¤ v âð } Ì·¤ ÌÚ¢U»ÎñƒØü ·é¤‡ÇUÜè °ð‹ÅðUÙæ, ¥ æ§üçÅþUÂÜ§ü °‹ÅðUÙæ °ß¢â¢¿ÚUÕ, ßôËØê× °.Âè. w}, Ù¢. vw ×æ¿ü, v~~y.
(y) âè.âè. ç·¤Ü»â, ¥ ÙéßæÎè ¿ÌéÍü ßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðUÙæ.
(z) ¥ æÚU.çÃ·¤ÚU, °â. çÚU·¤ÅüU °·¤ °â Õñ‡ÇU ÂÚU ¥ ÙéÙæÎè ¿ÌéÍü ßëžææ·¤æÚU °ð‹ÅðUÙæ ¥ æ§ü çÅþUÂÜ §ü. - °ð‹ÅðUÙæ °ß¢â¢¿ÚU‡æ ßôËØê× °.Âè.vw,
v~|y.
({) âè.âè. ç·¤Ü»â Öêç×ÌÜô´ ·ð¤çÜ° ¥ ÙéÙæÎè ¿ÌéÍü ßëžææ·¤æÚU ·é¤‡ÇUÜè °ð‹ÅðUÙæ Ð
¥ æÜô·¤ ·é¤×æÚU çâ¢ãUÜ, °â°È¤
ÚUæÁèß …ØôçÌ, â×êãU çÙÎðàæ·¤, °ð´ÅðUÙæ ÂhçÌ â×êãU, âñ·¤

From Left: Shri O P N Kalla, Shri Rajeev Jyoti, Prof. U R Rao, Shri P P Kale during a
visit at Antenna Facility.
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Training Activities at SAC
Seminar on Advanced Signal & Power Integrity Concepts
was organized on October 3, 2013 in association with
CMR Design Automation (P) Ltd., Bangalore at SAC to
provide the practical knowledge in the field of Signal and
Power Integrity. 54 participants attended the Seminar.
Programme on Noting and Drafting was organized
during October 24-25, 2013 in association with Institute
of Secretariat Training & Management (ISTM), New Delhi
with an aim to improve noting and drafting skills. 37
participants benefited from the programme. Lectures as
well as practical exercises were used as training methods
in the programme.
ISRO Induction Training Programme (IITP-25) organized
during November 19 - December 06, 2013. 34 (SAC-12,
IIRS-6, VSSC-4, NRSC-11, SCL-1) participants from various
centers attended the programme. The programme
covered 31 technical lectures, 4 special lectures, and
various Lab visits. The other activities were also included
in the programme schedule such as visit to
IPR/PRL/Gujarat Vidhyapeeth, online evaluation, cultural
evening, and space quiz.
A seminar on ‘Mars Orbiter Mission (MOM) – Payloads’
was organised on December 2, 2013 to provide first-hand
information of Mars Mission to SAC fraternity. The
seminar covered topics like Overview of Mars Mission,
Payloads of MOM such as Mars Colour Camera (MCC),
Methane Sensor for Mars (MSM), Thermal Infrared
Imaging Spectrometer (TIS) and subsequent Image
Processing. About 300 persons attended the seminar.

A seminar on ‘Expanding Communication Horizon with GSAT-7 Payloads’
was held on October 11, 2013 under Know Your Achievement series (KYA)

Lecture series

Shri Praveen Bharadhwaj,Head,
AD, SNPA delivering a talk on
'Kalman Filtering: An Intuitive
Journey' on October 10, 2013

Dr. P K Srivastava, GD, PPG
delivering a lecture on
'Experiences@ GeoSpatial Delhi
Ltd.' on October 29, 2013

Shri Anurag Verma, Sci/Engr.,
MESA delivering a talk on 'Space
programme: An International
perspective' on November 15,
2013.

Shri Ranjit Dugar, Preksha Dhyan
Academy, delivering a lecture on
'Preksha Dhyan -A Scientific System
Meditation' on November 19,
2013.

Shri S Hiriyanna, Head, GEOSAT
PMO, ISAC, Bangalore delivering a
talk on 'What makes a winner
distinct?' on November 21, 2013.

Prof. S V Raghavan, Scientific
Secretary, PMO, New Delhi
delivering a talk on 'Safe & Secure
Cyber Space' on December 02,
2013.

Prof. Yahia Antar, Royal Military
College, Canada delivering lectures
on 'A Class of Printed Leaky Wave
Antennas' and 'Dielectric Resonator
Antenna for Wireless and other
Applications' on December 13,
2013.

Dr. Upendra Nath Singh, Associate
Director, NASA Langley Research
Center, Hampton, USA delivering a
talk on 'NASA's Future Earth Science
Missions for Global Observations'
on December 17, 2013.
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Shri A S Kiran Kumar, Director, SAC delivered a talk on “Innovation in Space Mars Mission at Ahmedabad Management
Association (AMA), J B Auditorium, Ahmedabad on December 18, 2013. The lecture was organized by Gujarat
Innovation Society for enthusing public interest in Science and Technology.

AWARDS
Paper Titled “Properties of MOSD derived Paraelectric
Ba0.6Sr0.4TiO3 thin film on low loss substrate with
conductive Oxide bottom electrode” authored by R B
Upadhyay, S R Annam, M R Patel, Nirav Pandya & U S
Joshi won first prize for best oral presentation at 9th
International Conference on Microwave, Antenna,
Propagation & Remote sensing (ICMARS 2013) held on
11-14 December, 2013, at Jodhpur.

Shri S S Gill, Shri R M Bhalja and Shri D. Subrahmanyam
got 'Best Technical Paper Award' in International
Conference and Additive manufacturing Technologies –
AM 2013 on October 7-8, for the paper “Applications of
Laser Additive manufactering in realisation of space
worthy hardware in Al alloy ” held at Nimhans
Convention Centre, Banglore, India.

Paper titled 'In orbit absolute radiometric calibration of
high resolution sensor using stellar sources' by Harish
Seth, Anil Kumar, Samir pal, Arun Bhardwaj, Ashish
Mishra, P Narayanababu, K.N Mankad & Saji-AK,
presented in National Symposium on Remote Sensing &
GIS for Environment got best paper presentation award
(Second position), at Andhra University,
Vishahkapattnam on Dec 4-6, 2013.

Vikram Sarabhai Space Exhibition (VSSE) Activities
Two mobile exhibitions were arranged at
IITGandhinagar and NIT-Surat during October 2013. VSSE
have participated at IIT-Gn during their technical Summit
“Amalthea-2013”. About ten thousand students
participated in the exhibition. Apart from the regular
exhibits, the models of MARS payloads, Nano payload
were the star attraction during the show. At NIT-Surat,
during their techno managerial fest “Mindbend-2013”,
VSSE have arranged Space exhibition and more than five
thousand students from various schools and colleges
visited the exhibition.

Annual Respond Review
The 14th Annual Review of RESPOND (ARR) Projects was
organised at Vikram Hall, SAC, Ahmedabad during 12-13
December, 2013. The participants included members of
Respond Review Committee, Principal Investigators (PIs),
SAC Focal Persons (SFPs), Subject experts, SAC
Management Council (SMC) and SAC Council Board (SCB)
Members, and other invitees. Apart from SAC
Participants, there were 47 participants from various
academic & other institutions. Thirty one Ongoing
Projects and Eight new Project Proposals were reviewed
during this ARR.

SAC observed "Vigilance Awareness Week”
SAC is observing "Vigilance Awareness Week" from October 28, 2013 to November 2, 2013. The main focus is
"Promoting Good Governance - Positive Contribution of Vigilance". On this occasion Shri V.R.S. Cowlagi, IAS, Former
Additional Chief Secretary &Vigilance Commissioner, Government of Gujarat has delivered a talk on this topic on
November 1, 2013.Many activities like Quiz competition, debate competition, essay competition was also conducted.

Technical Consultancy to M/s Komoline Aerospace Ltd, Ahmedabad
A Consultancy Agreement Signed in Nov 2013 Technical
Consultancy to M/s Komoline Aerospace Ltd (KAL),
Ahmedabad for ‘Development of Burst Demodulator’.
KAL requested technical consultancy for burst
demodulator as a part of its satellite based
communication system development to demonstrate &
qualify its own developed burst transmitters working in
satellite link for different applications.
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Superannuation
The following Colleagues superannuated from SAC during October-December 2013. Space Applications Centre
appreciates the valuable services during their tenure at SAC.
SAC Courier wishes them a happy, peaceful and healthy retired life.
(Details indicate name, Division and the journey commencement at SAC)

October 2013

Sri Abbasali M Saifee
SNAA-SSTG-SATD
29-Nov-1976

Smt Lalita A Suryavanshi
ADMIN-PGA-P & GA
14-July-1976

Dr Ajai
EPSA-MPSG
31-Mar-1978

October 2013

SRI. Valluver Gunshekharan Nadeson
ESSA-EFMG-ESSD
06-Apr-1983

SRI. Dinesh S Thakor
ESSA
13-July-1978

SRI. A N Parmar
ADMIN-PURCHASE
08-Jan-1979

Sri. P D Yadav
EPSA-ATDG-DWG
28-Oct-1976

Sri. C K Patani
ADMIN-PGA-CANTEEN
14-sep-1977

November 2013

Kum B M Bhavsar
ADMIN-PURCHASE
24-sep-1984

SRI. Manibhai S Patel
DECU-CGG
27-May-1975

Sri. M D Makwana
ADMIN-CMD
08-May-1974

November 2013

Sri. Yogesh H Trivedi
MESA-ASMG
1-May-1978

SRI. D G Sammaria
SNPA
17-Oct-1978

December 2013

Smt. Usha Kiran Mistry
ADMIN-ACCOUNTS
10-July-1978

Sri. Dilipkumar Chandulal Mehta Smt. Meenaben G Purabia
ESSA-EFMG-PFD
SRA-QAEG-BS
4-Aug-1975
21-Nov-1983

Sri. Bhagwanji Virjibhai Bakori
MRSA-MSTG-MSTD
25-Oct-1976

Mr. Ganibhai Fakirmohmed Vohra
PPG-MISD
21-Dec-1976

December 2013

Sri. Ram kumar Goel
PPG-BPMD
6-Jan-1978

Sri. N S Pillai
ADMIN-PURCHASE
19-Sep-1977

Sri. A A Malek
SNAA
8-sep-1977

Kum Shashikala A Rathod
SRA-REG-EMITL
16-Sep-1978

Sri. A J Joshi
ESSA-MEG-MAPD
26-June-1978

Sri. Hasmukh R Mehta
ADMIN-PURCHASE
1-Mar-1975
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