Sun and Solar System
Sun and Heliosphere:

Eruption of a plasma blob, associated solar flare, and large-scale extreme-ultraviolet wave observed by Solar Dynamic Observatory:  

In this study, it is inferred that the emergence of twisted magnetic fields in the form of arch- filaments -  ``anemone-type" loops causes the formation of plasma blob and associated eruption along with the triggering of an intense flare. The shock wave observed in EUV and formed ahead of the blob shows the signature of fast-mode MHD wave whereas the slower wave seems to be generated by the field line compression by plasma blob. The timing and speed of the faster wave matches the shock speed estimated from the drift rate of the associated type II radio burst. The secondary slower wave trains originated from the funnel shaped loops show signatures of fast magneto-acoustic waves [P. Kumar and P.K. Manoharan].

Solar cycle changes of solar wind and their impact on geomagnetic activity: 

In this study, we investigate the solar cycle changes of solar wind parameters and their impact on Earth's magnetosphere, from the start of solar cycle 20 to the ascending phase of solar cycle 24.  The data sets used in this study include Ooty IPS measurements and in-situ data from near-Earth spacecraft. We find that the high-speed streams from mid- and low-latitude coronal holes and their interactions with ambient solar wind (i.e., CIRs) tend to order the magnetospheric activity. However, the duration and the peak of the high-speed distribution differ from one cycle to the other. Moreover, the effects of these high-speed streams at the Earth magnetosphere vary between one cycle and the other. In particular, results show that during the long-declining phase of the solar cycle 23, the low-latitude belt of the Sun was dominated by medium to large size coronal holes. This study also provides evidence that the location of coronal hole with respect to the neutral sheet (i.e., heliospheric current sheet) seems to play a significant role in determining the geo-effectiveness [V.C.  Dwivedi and P.K. Manoharan]

Geo-effectiveness of shock driving interplanetary coronal mass ejections: 

We study the geo-effectiveness of 180 shock-driving interplanetary (IP) coronal mass ejections (CMEs) of solar cycle 23. We find that 87% of them are geo-effective (Dst ≤ -30 nT).  We group the ICMEs based on their in-situ plasma and magnetic signatures into two groups: (i) magnetic clouds (MCs) and (ii) non-MCs or ejecta (EJ). We find that 98% of MCs and 81% of EJ are geoeffective. It is also shown that the intensity of geomagnetic activity is better correlated with the IP shock speed, ICME speed and CME speed for the disk-center MCs than for the disk-center EJs. We also observe that out of the 115 CMEs associated with type II bursts (radio loud), 72% resulted in moderate-to-intense storms, whereas 67% of radio quiet CMEs (65 events) also caused moderate-to-intense storms at 1 AU. This study confirms the dependences of geoeffectiveness of ICMEs on the ICME speed, Bz component of the magnetic field and the solar source location [V.C. Dwivedi, P.K. Manoharan, and Indo-US project team]

Multi-wavelength Study of Eruptive Events on January 23, 2012 Associated with a Major Solar Energetic Particle Event: 

We investigate multi-wavelength data from space and ground based observations to study the solar flares and coronal mass ejections (CMEs) on January 23, 2012 that were responsible for one of the largest solar energetic particle (SEP) events of solar cycle 24. The two CMEs occurred in quick successions, so they interacted very close to the Sun. The second CME caught up with the first one at a distance of ~10 solar radii. The CME-CME interaction may be responsible for the elevated SEP flux and significant changes in the intensity profile of the SEP event. The compound CME resulted in a double-dip moderate geomagnetic storm. The two dips are due to the southward component of the interplanetary magnetic field in the shock sheath and the ICME intervals. One possible reason for the lack of a stronger geomagnetic storm may be that the ICME delivered a glancing blow to Earth [a study under the Indo-US project at RAC].

Height of Shock Formation in the Solar Corona Inferred from Observations of Type II Radio Bursts and Coronal Mass Ejections: 

In this study, we determined the heliocentric distance of the coronal mass ejection (CME) at the starting time of the associated metric type II burst. We used the wave diameter and leading edge methods and measured the CME heights for a set of 32 metric type II bursts from solar cycle 24. We found that the CMEs were located in the heliocentric distance range from 1.20 to 1.93 solar radii (Rs), with mean and median values of 1.43 and 1.39 Rs, respectively. Our study conclusively finds that the shock formation can occur at heights substantially below 1.5 Rs. In a few cases, the CME height at type II onset was close to 2 solar radii. In these cases, the starting frequency of the type II bursts is very low, in the range 25 - 40 MHz, which confirms that the shock can also form at larger heights. The starting frequencies of metric type II bursts have a weak correlation with the measured CME/shock heights and are consistent with the rapid decline of density with height in the inner corona [N. Gopalswamy and Indo-US Project at RAC, Ooty].

Our Galaxy XE "Our Galaxy" 
Accurate measurement of the HI column density from HI 21cm absorption-emission spectroscopy :
A detailed study was carried out of an estimator of the HI column density via a  combination of HI-21cm emission and HI-21cm absorption spectroscopy. The standard  methods, based on HI-21cm emission spectroscopy, are known to break down at optical  depths  ≥  1, and only provide a lower limit to the HI column density for such optical depths. A Monte-Carlo simulation was used to quantify the accuracy of the new ``isothermal'' estimate of the HI column density; it was shown that the  the “isothermal'' estimate provides a significantly better measure of the HI column density than other methods. The isothermal approach allows one to probe the highest HI column  densities and to directly address the question of whether atomic gas can exist at  column densities >> 1022 cm-2, even at high metallicities. [Kanekar N.,Jayaram Chengalur (NCRA) and Nirupam Roy (Max-Planck Institut fur Radioastronomie, Bonn, Germany)]
Density of warm ionized gas near the Galactic Center: Low radio frequency observations:
We have observed the Galactic Center (GC) region at 0.154 and 0.255 GHz with the GMRT. A total of 62 compact likely extragalactic sources are detected.  Their scattering sizes are found to go down linearly by almost an order of magnitude with angular distance from the GC up to an angular distance of 1 deg. The apparent scattering sizes caused by this screen is more than an order of magnitude  down than predicted earlier by the NE2001 model of the Galactic electron distribution within 359.5 deg< l < 0.5 deg and -0.5 deg< b < 0.5 deg  (Hyperstrong scattering region) of the Galaxy. This implies an electron density  (ne )  ~1/cc, close to the GC region. High free-free optical depths were observed towards  most of the known extended nonthermal sources within 0.6 from the GC. Significant variation of  optical depth among these sources indicate the absorbing medium is patchy at an angular scale of 10'. The electron density in the absorbing clouds is  ~10/cc that matches with the NE2001 model. This model predicts the  extragalactic (EG) sources to be resolved out from 1.4 GHz interferometric surveys.   However, we find 8 likely EG sources out of 10 expected in the region to be present  in 1.4 GHz catalog. Ionized surfaces of dense molecular clouds are expected to act  as HII regions. However, dense GC clouds traced by CS J = 1 - 0 emission are found  to have a narrow distribution of  0.2 deg across the Galactic plane. Angular distribution of most of the EG sources seen through the so called Hyperstrong scattering region are random in b, and typically 7 out of 10 sources will not be seen through to the dense molecular clouds, and it explains why most of them are not scatterbroadened at 1.4 GHz. [Roy J]
Pulsars
Radio and Gamma-ray study of an eclipsing Black Widow  pulsar, J1544+4937, discovered at the GMRT:     
We discovered an eclipsing Black Widow pulsar J1544+4937 with the GMRT, which is identified with the un-cataloged γ-ray source Fermi J1544.2+4941. Followup radio timing of this MSP was done with the GMRT. This 2.16 ms pulsar is in a 2.9 hours compact circular orbit with a very low-mass companion (Mc 0.017M⊙ ). At 322 MHz this pulsar is found to be eclipsing for 13% of its orbit, whereas at 607 MHz the pulsar is detected throughout the low-frequency eclipse phase. Variations in the eclipse ingress phase are observed, indicating a clumpy and variable eclipsing medium. Moreover, additional short-duration absorption events are observed around the eclipse boundaries. Using the radio timing ephemeris we were able to detect gamma-ray pulsations from this pulsar, confirming it as the source powering the gamma-ray emission. [Bhaswati Bhattacharyya, J. Roy, P. S. Ray, Yashwant Gupta, D. Bhattacharya , R. W. Romani, S. M. Ransom, E. C. Ferrara, M. T. Wolff , F. Camilo , I. Cognard, A. K. Harding,P. R. den Hartog, S. Johnston, M. Keith , M. Kerr, P. F. Michelson, P. M. Saz Parkinson , D. L. Wood , K. S. Wood]
Discovery of the seventh MSP with the GMRT: 

Very recently on 24th March 2013, we have discovered another interesting MSP, while searching through our cycle 23 GTAC data. PSR J0248+42 is of 2.60 ms with Dispersion Measure (DM) of 48.2 pc/cc. Considering the 25 antennae GMRT incoherent array gain of 1.6 K/Jy with a bandwidth of 32 MHz, initial estimate of flux of this pulsar is around 1.9 mJy at 322 MHz. Investigations indicate that this is in a binary system. In addition to the wider incoherent beam (∼ 80′ ), we have also seen this MSP in simultaneous (enabled by GSB; Roy et al. 2010) fat coherent beam. The ∼ 6′ positional uncertainty of the fat coherent beam indicates that this MSP is within the 95% confidence error region of Fermi gamma-ray source P73Y0411, suggesting a possible association with the LAT source. P73Y0411 popped up for the first time in the three year internal source list and do not have any 2FGL counterpart. Interestingly this is the second discovery of a radio MSP, expected to have association with a LAT source, which fainter than the 2FGL catalog limit; the first one PSR J1544+4937, was also discovered with the GMRT [Bhaswati Bhattacharyya, J. Roy, members of Fermi Pulsar Search Consortium]
Search for radio pulsations in LS I +61 303:
LS I +61 303 is a member of the select group of gamma-ray binaries:  galactic binary systems containing a massive star and a compact object, showing a changing milliarcsecond morphology and 

a similar broad spectral energy distribution (SED) which peaks at  MeV-TeV energies and is modulated by the orbital motion. The  nature of the compact object is unclear in LS I +61 303, LS 5039 and HESS J0632+057, whereas PSR B1259-63 harbours a 47.74 ms radio pulsar. Phased array observations with the GMRT at 1280MHz centred at phase 0.54 were carried out to find evidence for the pulsar nature  of the compact object. Simultaneous data from the multi-bit  phased array (PA) back-end with a sampling time of 128 μs and from  the polarimeter (PMT) back-end with 256 μs where taken.   No pulses have been found in the data set, with a minimum detectable  mean flux density of ~0.38mJy for the pulsed emission from a putative pulsar with period P > 2ms and duty cycle 10%  in the direction of LS I +61 303 [A. Canellas, B. C. Joshi, J. M. Paredes, C. H. Ishwar Chandra, J. Moldon, V. Zabalza, J. Marti, V. Ribo]
Extra Galactic Astronomy and Cosmology XE "Extra Galactic Astronomy and Cosmology" 
Constraining the escape fraction of ionizing photons from high redshift galaxies: 

One of the most crucial issues regarding the evolution of intergalactic  medium and cosmic reionization is the escape fraction fesc of  ionizing photons from high-redshift galaxies. This parameter remains poorly constrained in spite of the many theoretical and observational  attempts made in past few years. We proposed a novel, semi-empirical  approach based on a simultaneous match of the most recently determined Luminosity Functions of galaxies in the redshift range 6 ≤ z ≤ 10  with reionization models constrained by a large variety of experimental  data. We found that, averaged over the galaxy population, there was an indication of a 2.6 times increase of the average escape fraction from z = 6 to z = 8. [SouravMitra, Andrea Ferrara, Tirthankar Roy Choudhury] 
The effect of peculiar velocities on the epoch of reionization (EoR) 21-cm signal:

 We used semi-numerical simulations of reionization to study the behaviour of the power spectrum of the EoR 21-cm signal in both real and redshift space. We considered two models of reionization, one which has homogeneous recombination (HR) and the other incorporating inhomogeneous recombination (IR). The predictions of the HR and IR models, we found, differ at small and intermediate length-scales. It was possible to qualitatively interpret the results of the simulations in terms of the fluctuations in the matter distribution and the fluctuations in the neutral fraction. [SumanMajumdar, SomnathBharadwaj, Tirthankar Roy Choudhury]
Constraining thawing dark energy using galaxy cluster number counts:

We studied the formation of galaxy clusters in the presence of thawing class of scalar field dark energy. We considered cases where the scalar field has canonical as well non canonical kinetic term in its action. Our results showed that cluster number density for different dark energy models have significant deviation from the corresponding value for the λCDM case. It will be possible to constrain the class the dark  energy models using future cluster surveys like eROSITA satellite X-ray  survey and the South Pole Telescope SZ survey. [N. Chandrachani Devi, Tirthankar Roy Choudhury, AnjanSen] 
Luminosity-dependent star formation history of S0 galaxies: evidence from GALEX-SDSS-2MASS-WISE colours :
We combined UV/optical/near-IR/mid-IR data on a sample of ~240 S0 galaxies to examine various star formation related processes in them. We split the sample into bright and faint S0 galaxies based on their K-band luminosity. Comparing the far-ultraviolet (FUV)-near-ultraviolet (NUV) versus NUV-K colour-colour diagram with a simple stellar population model shows that ellipticals and bright S0 galaxies are dominated by a stellar population of age  109 yr while faint S0 galaxies may contain stars as young as 108 yr, providing evidence for relatively recent star formation activity. The strength of the 4000  break is also systematically higher in brighter S0 galaxies, again indicating the presence of an old stellar population. Their mid-IR colours indicate that bright S0 colours are like those of ellipticals while faint S0 colours are more like spirals. All these observations are consistent with a scenario in which low-luminosity S0 galaxies likely formed by the stripping of gas from the discs of late-type spiral galaxies, which in turn formed their pseudo-bulges through secular evolution processes, possibly involving multiple episodes of star formation. On the other hand, more luminous S0 galaxies likely formed the bulk of their stars at early epochs, similar to the star formation in elliptical galaxies, and are characterized by an old coeval stellar population and classical bulges. [Yogesh Wadadekar, SudhanshuBarway (South African Astronomical Observatory), KaustubhVaghmare&AjitKembhavi (Inter-University Centre for Astronomy and Astrophysics)]

A search for redshifted CII-158 µm emission from a high-z galaxy:
A deep search for redshifted CII-158μm emission was carried out in a z ~ 6.6 Lyman-α emitter (LAEs), targetted due to its high apparent star formation rate. This yielded strong constraints on both the CII-158µm line luminosity and the far-infrared continuum luminosity of the galaxy, placing strong constraints on its star formation rate and showing that any obscured star formation is within a factor

of two of the unobscured star formation. A fit to the UV/near-IR spectral energy distribution of the galaxy yielded a stellar mass of  1.3 × 109,Mʘ and an SFR of ≈10,Mʘyr-1, with negligible dust obscuration. CO J=3-2 emission was detected in a galaxy in the foreground cluster, Abell,370, yielding a molecular gas mass of  ≥ 4.1 × 109Mʘ.[Kanekar N., Jeff Wagg (European Southern Observatory, Chile, and Institute of Astronomy, University of Cambridge, UK), Ranga Ram Chary (U.S. Planck Data Center, Caltech, USA), and Chris Carilli (National Radio Astronomy Observatory, USA]
Constraining changes in the fundamental constants using conjugate satellite OH lines :
One of the deepest-ever Arecibo telescope integrations (160~hours) was carried out on the  OH-18cm lines of the z = 0.247 source PKS 1413+135, in order to confirm or deny our tentative detection of changes in the fundamental constants from z = 0.247. The data analysis was also completed and has ruled out the earlier tentative result. This has yielded the most stringent constraint on changes in the fine structure  constant from astronomical spectroscopy, over a lookback time of ≈3 Gyrs.[Kanekar N., Tapasi Ghosh (National Astronomy and Ionosphere Center, Arecibo, USA), Jayaram Chengalur (NCRA)]

A “blind” Green Bank Telescope survey for redshifted molecular absorption :
The first  large ``blind'' survey for redshifted molecular absorption was carried out with the Q-band receivers of the Green Bank Telescope. This was done by obtaining  spectra uniformly covering the frequency range 40-49 GHz for a radio-selected  source sample, without taking into account redshift information. These data were analysed, yielding nine tentative detections, which were followed up with the Very Large Array (VLA) for confirmation. One of the tentative absorption features was also seen in the new VLA spectrum and appears likely to arise from a cosmologically-distant  galaxy. The observations of a similar survey for redshifted molecular absorption, with the VLA, using a significantly larger sample and covering a far larger total redshift path,  have now been completed. [Kanekar N.,  Anshu Gupta (Indian Institute of Science Education and Research, Mohali, India), Chris Carilli (National Radio Astronomy Observatory, USA), John Stocke (University  of Colorado, Boulder, USA)]

Magnetic fields in nearby normal galaxies: Energy equipartition:   
We present maps of total magnetic field using `equipartition' assumptions for five nearby normal galaxies at sub-kpc spatial resolution. The mean magnetic field is found to be ~11 microGauss. The field is strongest near the central regions where mean values are ~20 - 25 microGauss  and falls to ~15 microGauss in disk and ~10 microGauss in the outer parts. There is little variation in the field strength between arm and interarm regions, such that, in the interarms, the field is 20 percent weaker than in the arms. There is no indication of variation in magnetic field as one moves along arm or interarm after correcting for the radial variation of magnetic field. We also studied he energy densities in gaseous and ionized phases of the interstellar medium and compared to the energy density in the magnetic field. The energy density in the magnetic field was found to be similar to that of the gas within a factor of 2 at sub-kpc scales in the arms, and thus magnetic field plays an important role in pressure balance of the interstellar medium. Magnetic field energy density is seen to dominate over the kinetic energy density of gas due to turbulent motions in the interarms and outer parts of the galaxies and thereby helps in maintaining the large scale ordered fields seen in those regions [Roy, S. &Basu, A.]
Dwarf Galaxies:
The GMRT was used to make a deep search for neutral hydrogen (HI) in a sample of newly discovered dwarf galaxies in the nearby M81 group.  HI emission was detected in 3 galaxies, all of which are classified as Blue Compact Dwarfs (BCDs). The HI mass of each galaxy is only ~ 106 solar  masses, making these some of the lowest mass BCDs known. Theoretical modelling suggests that star formation in such galaxies should cause significant disturbance to the gaseous interstellar medium. In contrast we find at best tentative evidence of outflowing H I gas associated with the star-forming region in one of the galaxies.  [S. Roychowdhury and J. N. Chengalur, K. Chiboucas, I. D. Karachentsev, B. R. Tully,  and S. S. Kaisin]

The radio-far-infrared (FIR) correlation was studied in a sample of faint dwarf irregular galaxies drawn from the FIGGS (Faint Irregular Galaxy GMRT Survey). Since our target galaxies are extremely faint, images of many galaxies were stacked together to estimate the average radio and      FIR fluxes. For a given SFR both the 70(m and 1.4-GHz fluxes were found to be low compared to the calibration for large spirals. None the less, the ratio of 70(m  to 1.4 GHz flux agreed within error bars with that seen for large galaxies. The radio-FIR correlation thus appears to be the result of a 'conspiracy'. Further, the non thermal fraction of the radio emission was found to be around 50 per cent, much smaller than the 90 per cent typical for spirals.  The equipartition magnetic field in dwarfs was found to be  ~ 2 (m G, about five times smaller than that typical for spirals. This is one of the first measurements of the magnetic field in such faint dwarf galaxies. [S. Roychowdhury, J. N. Chengalur]

 The HI column density distribution function, f(NHI), was measured from data on dwarf galaxies observed as part of the FIGGS Survey  The shape of the dwarf galaxy f(NHI) was found to be significantly different from the f(NHI) for high-redshift damped Lyman ( absorbers (DLAs) or the f(NHI) for a representative sample of z = 0 gas-rich galaxies. The dwarf f(NHI) falls much more steeply at high HI column densities as compared to the other determinations. In the local universe, the contribution to the high NHI end of the f(NHI) distribution comes  predominantly from the inclined discs of large galaxies. Dwarf galaxies, both because of their smaller scale lengths and their larger intrinsic  axial ratios, do not produce large HI column densities even when  viewed edge-on. This result has implications for the nature of the  hosts of high redshift absorbers. If high-column-density DLAs/Gamma Ray Burst (GRB) hosts correspond to galaxies like the local dwarfs, this  would require that either (i) the absorption arises from merging and   not isolated systems or (ii) the observed lines of sight are strongly biased towards high-column-density regions. [N. Patra, J. N. Chengalur, A. Begum].

	The integrated HI emission (Moment0 map) from the J0723+36 system, a newly discovered triplet of extremely gas rich dwarfgalaxies found near the centre of the Lynx-Cancer void. The faintest galaxy in the triplet is one of the most gas rich galaxies known
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The velocity field (Moment1 map) of the J0723+36 system.


GMRT observations, done as part of an ongoing study of dwarf galaxies in the Lynx-Cancer void, resulted in the discovery of a triplet of extremely gas rich galaxies located near the centre of the void. The triplet members have absolute magnitudes MB of -14.2, -11.9 and -9.7 and M(HI)/LB of ~2.9,   ~10 and  ~25, respectively. The faintest member of this triplet, SDSSJ0723+3624, is one of the most gas rich galaxies known. We find that all three galaxies deviate significantly from the Tully-Fisher relation,  but follow the baryonic Tully-Fisher relation.  The discovery of this  very unique dwarf triplet lends further support to the idea that the void  environment is conducive to the formation of galaxies with unusual properties. [J. N. Chengalur,  S. A. Pustilnik] 
GMRT and Arecibo (ALFALFA) observations of the gas-rich interacting group NGC 3166/9 resulted in the discovery of 8 low mass object with gas masses ranging from 4x 107 to 3 x 108 solar masses. Most of the detections are likely to be either pre-existing dwarf irregular galaxies  or short-lived, tidally formed knots; however, one candidate, AGC 208457,  is clearly associated with a tidal tail extending below NGC 3166, exhibits a dynamical to gas mass ratio close to unity and has a stellar  content and star formation rate that are broadly consistent with both  simulated as well as candidate tidal dwarf galaxies from the literature.  These observations therefore strongly suggest that AGC 208457 is a tidal  dwarf galaxy. [J. N. Chengalur, P. Chandra with K. Lee-Waddell, K. Spekkens, M. P. Haynes, S. Stierwalt, R. Giovaenlli]
Foregrounds at 150 MHz :
Foreground removal is a major challenge for detecting the redshifted   21 cm neutral hydrogen (HI) signal from the Epoch of Reionization. We have used 150 MHz Giant Metrewave Radio Telescope observations  
to characterize the statistical properties of the foregrounds in four  
different fields of view. The measured multifrequency angular power  
spectrum Cl ((() is found to have values in the range 104 -2  to  2 x 104 mK2 across 700 (  l   ( 2   104 and (((  2.5 MHz, which is consistent with model predictions where point sources are the most dominant foreground component. The data were also used to study he properties of the radio source population to a limiting flux of  9mJy. The differential source count is well fitted with a single  power law of slope -1.6. There is no evidence for flattening of  the source counts towards lower flux densities which suggests that  source population is dominated by the classical radio-loud active  galactic nucleus. The diffuse Galactic emission is revealed after  
the point sources are subtracted out. For the diffuse emission Cl( l -2.34 for 253 ( l  (  800 which is characteristic of the Galactic synchrotron radiation measured at higher frequencies and larger angular scales. [J. N. Chengalur with A. Ghosh, S. Bharadwaj, S. S. Ali]
The surprising discovery of giant fossil radio lobes around a well known `classical' radio galaxy: 
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The new image of the radio galaxy of 3C452 made at 325MHz using the GMRT. The huge green extensions of size 3 million light years, which are seen to the left andright of the bright central double radio source are the newly discovered fossil radio remnants from a previous episode of jet activity in the nucleus of this radiogalaxy.


A new radio-frequency image of the famous radio galaxy, called 3C452, taken with the Giant Metrewave Radio Telescope (GMRT), has shown that it is much larger in size than previously thought. The discovery demonstrates that this galaxy had an earlier phase of activity which had produced giant blobs of radio emitting plasma  extending over 3 million light-years. Thus, it appears that recurrent nuclear activity in galaxies may be more common than previously thought, with major implications for the extent of the impact radio galaxies had on star and galaxy formation in the universe, particularly when it was much younger. Over the past 3 decades, this object at a distance of one billion light-years, has been imaged with many large radio telescopes. Since all these radio images have shown just one pair of radio lobes, which is the expected norm, this object has all along been accepted as text-book example of standard (classical) radio galaxies. However, a refined analysis of the observations taken at a low radio-frequency of 325 MHz, using the GMRT, has now revealed a giant outer pair of radio lobes. These two peripheral radio lobes are clearly the relic from a previous episode of jet activity in this galaxy, as also indicated by their `aged' radio emission which is, as expected, much stronger at the low radio frequencies where GMRT operates.  [S. K. Sirothia, Gopal-Krishna, Paul J. Wiita ]

Instrumentation &Facilities XE "Instrument and Facilities" 

 XE "Instrument and Facilities" 
A coherently dedispersed gating correlator :
Motivated by the need for rapid localisation of newly discovered faint millisecond pulsars (MSPs) we developed a coherently dedispersed gating correlator. This gating correlator accounts for the orbital motion of MSP in binary while folding the coherently dedispersed visibility time-series with best-fit topocentric rotational model derived from periodicity search in simultaneously generated beamformer output. We unambiguous localised five newly discovered Fermi MSPs in the on-off gated image plane with an accuracy of +-1". Immediate knowledge of such precise position allowed the use of sensitive coherent beams of array telescopes for follow-up timing observations, substantially reducing the use of array telescope time (~ 20 times for the GMRT) and enabled rapid convergence in pulsar timing. A new methodology of in-beam phase calibration using the on-off gated image of the target pulsar, which provides the optimal sensitivity of the coherent array by removing possible temporal and spacialdecoherences is also developed. This is important as arrays are the future for large radio telescopes (e.g. LOFAR, MWA, ASKAP, MeerKAT, LEAP etc).[Jayanta Roy and Bhaswati Bhattacharyya]
A multi-pixel coherent beamformer :
Pulsars originally discovered in surveys with the incoherent array have large uncertainties in positions because of the large primary beam, which prevents highly-sensitive follow-ups of those pulsars using the coherent array or at higher frequencies with narrower primary beams.  We developed a multi-pixel coherent beamformer technique at the GMRT, which was primarily used to rapidly localises the MSPs, to an accuracy equal to the synthesized beam of the array (<< 10"), using single snapshot observation. We successfully used this efficient technique by determining accurate positions of two newly discovered Fermi MSPs using the GMRT. This multi-pixel beamformer provides optimal performance for the large scale pulsar surveys using multi-element arrays. [Jayanta Roy, Bhaswati Bhattacharyya and Yashwant Gupta]

Upgrade of the GMRT Electronics Systems:
The GMRT is undergoing a major upgrade which includes broad band seamless frequency coverage from 50 to 1500 MHz with improved sensitivity and maximum instantaneous bandwidth of 400 MHz. This is accompanied by other upgrades such as a modern antenna servo system, improvements to the mechanical systems of the antennas, enhancements in data storage and computing resources,  and matching improvements in infrastructure facilities relating to civil and electrical systems.   The upgrade requires several improvements to the Front-end and Back-end electronics systems of the telescope, including the Fibre-Optic system that connects these two systems.   Several of these upgrade activities have now crossed the prototyping, testing and acceptance stages and are in mass production phase, while others are in final stages of prototyping and testing.   Highlights of some the Front-End, Fibre-Optic Back-End system upgrades are as follows :

Upgrades of the GMRT Front-end and Fibre-Optic Systems :

The main changes being carried out to the Front-end systems are the design and implementation of new, broadband feeds; matching RF front-end electronics systems with improved dynamic range; and associated improvements in the support electronics.   For the Fibre-Optic system, there is a new scheme for implementation of transfer of broadband signals from each antenna to central receiver room, while maintaining the availability of the existing system for transfer of narrow band signals with IF carriers.

1.
As a part of the upgrade of the GMRT feeds the following has been achieved :

(a) 
A Cone-Dipole Feed for 250-500 MHz frequency range has been design tested, tested and approved for mass production; it has been installed on 6 out of the 30 GMRT antennas.  

(b) 
A Dual Ring Feed for 130-260 MHz has been designed and is under final stages of testing with installation on one GMRT antenna, with a second one getting ready for installation. 

(c) 
For the 550-900 MHz range, a version of the Cone-Dipole Feed has been designed and is undergoing testing, alongwith a version of a horn based design that was designed for the GMRT by the CSIRO team in Australia.   [HanumanthRaoBandari, Sankarasubramanian G and Praveen Kumar A (till June 2012)]
2.
For the upgrade of the GMRT front-end systems, the following are the highlights :

(a) 
For the 130-260 MHz band, a front-end system with a low noise amplifier having 35 Kelvin noise temperature has been designed and the prototype is under testing with the 130-250 MHz feed.  The results are encouraging. [Vilas B. Bhalerao] 

(b) 
For the 250-500 MHz band, a frontend system is with 20 Kelvin noise temperature has been designed, tested and accepted for mass production.  About 20 units have been assembled and tested successfully. The front-end system, integrated with the 250-500 MHz feed, has been installed on 4 antennas.  [Anil N.Raut]

(c) 
An upgraded high dynamic range version of the common box electronics that comes after the front-end systems has been designed.  It has a very good dynamic range (high IP3 point) and appears to be successful in handling broadband signals without saturation.  It has been installed in 2 antennas and is entering mass production.  [Vishal B. Temkar, Ganesh C. Kumbhar]

(d) 
The work to equip the front-end and common box systems with additional features like switched filter banks for the sub-bands within 550–900 MHz band, sharp passband filters for the 550–900 MHz band, high dynamic range RF power detectors for monitoring, and upgraded power supply with high current capacity and safety features has made significant progress.  Some of these items are in final design and prototype testing phase, while others are moving into mass production phase and installation phase.  [Gaurav B. Parik,  S.Ramesh,  SougataChaterjee,  Imran Khan]
3.     Signal Transport System – Fiber Optics

The RF over fiber system using Dense Wavelength Division Multiplexing (DWDM) to bring back the wideband signals from the upgraded systems while supporting the existing system, has now been successfully installed in 12 antennas.  The system is being fine tuned for successful integration with the Front-end and Back-end systems, after a detail signal flow analysis of the entire receiver chain. The 1 GBE bi-directional Ethernet link has also been successfully installed in 12 antennas for supporting the next generation telemetry system.  [S.Sureshkumar, PravinRaybole, M.Gopinathan, Satish Lokhande, SanjeerRai, Ankur, AbhijeetGalote]
Upgrades of GMRT Back-end Systems :

As part of the GMRT upgrade, new Back-end systems are being implemented to achieve the upgrade system specifications like increased bandwidth of 400 MHz, direct processing of RF signals, increased dynamic range, improved channel resolution in the digital back-ends etc. 
Analog Back-endSystem :
The design of an 8 antenna dual polarisation analog back-end as per the final upgrade specifications has been designed, built, tested and installed in the central receiver room of the GMRT.  The system has a facility to adjust the output power level as per the need of the digitisation circuits,  and has a high dynamic range. The system is now beginning to be used for integrated tests with the new front-end systems and the new digital back-ends.  Additional capabilities with switchable bandwidth filter banks and system gain checks is being developed.  [B. Ajithkumar, NavnathShinde, Sweta Gupta, DK Nanaware, AtulGanla, SudhirPhakatkar. PJ Hande, Ajay Vishwakarma]
The group also built a “Pulsed Noise source” to check signal leakage in the GMRT receiver chain. The circuit generates a very narrow pulse of 30 mS duration in a period of 4 sec when the output power is about -1 dBm, and has features like GPS locking of the generated pulse.  One such unit has send to RAC, Ooty for tests with the ORT.  The circuit is also used as a pulsar simulator for testing beamformer designs in the digital back-ends. [NavnathShinde, DipanjanMitra, Ajay Vishwakarma, Ajith Kumar]
Digital Back-end Systems :

Prototype versions of the digital back-ends have been developed on two platforms : first is a complete FPGA based hardware solution and second is a hybrid design that uses GPUs for the computations.  During this year, an 8 antenna dual polarisationcorrelator using FPGAs and based on the CASPER technology was built, debugged and released for tests.   The main specifications of the system are 400 MHz signal bandwidth, 4K point FFT and 1 sec integration of output data. [Sandeep Choudhari, MekhalaMuley, Yashwant Gupta, B. Ajithkumar].
The second prototype is a GPU based 8 antenna dual polarisationcorrelator that has been designed, built and released for tests.  This system uses nVidia GPUs for the main signal processing tasks.  It has Atmel dual ADC boards for digitisation of the baseband signal, Casper FPGA boards for data packetisation& transfer to PC nodes, and infiniband connectivity between computer nodes for data transfer.  This system has been tested along with the FPGA based system and the existing Software backend and the performance is found to be satisfactory.  This GPU based design  meets all the requirements of the upgrade specifications and is also quite flexible.   Work is now underway to expand this design to a final 32 antenna system.  [S. Harshvardhan Reddy, Sanjay Kudale, G.J. Shelton, Yashwant Gupta]
Additional features like narrow band modes, beamformer and RFI mitigation are being developed for  both these designs.  Initial prototypes of narrow band modes using digital down conversion (DDC), as well as coherent and incoherent beamformer designs have implemented and tested – these need to be ported to the final correlator design. Different schemes for RFI detection and mitigation in time and frequency domains are being tried out using statistical approaches.  [K.D. Buch, MekhalaMuley, I.M. Halagali, I.S. Bhonde, B. Ajithkumar, Yashwant Gupta]
A CX4 to SFP+ converter has been developed indigenously, in collaboration with MTE, Pune, to enable the use the Casper FPGA boards with commercial switches.  One working prototype is now ready. This is a cost effective solution and works out to one fifth of the cost of commercially available converters. [K.D. Buch, G.J. Shelton]

A complete back-end for the 15 meter dish receiver put up in the NCRA campus is now ready and installed.  This is a 100 MHz bandwidth system with analog conversion from RF to baseband frequencies and digital processing implemented in FPGA boards.  The design has a 2K FFT with 1 Sec integration and also provides the raw ADC voltage on a 10Gbps ethernet port.[MekhalaMuley, IrappaHalagali, N.D. Shinde, B. Ajithkumar, Jayaram Chengalur]
Collaboration and Interactions:
The GMRT back-end team is actively involved in collaborative work with various international groups like Centre for Astronomy Signal Processing and Electronics Research (CASPER), SKA South Africa for digital hardware and software tools for design.  We have also contributed design blocks developed at GMRT to the common library of Casper for general use.  We also have a close collaboration with Swinburne University and nVidia for development of the GPU based back-ends.

Radio Physics Laboratory and Winter School XE "Radio Physics Laboratory and Winter School" \b 
The Radio Physics Laboratory (RPL) hosted the fifth radio astronomy  winter school for College and University students (RAWSC-12)  between December 19, 2012 - December 28, 2012, which received an enthusiastic response from college students as usual. The highlight of the school this year was a one-day workshop for making Affordable Solar Radio Telescope (ASRT), which has been developed by RPL. The participants were provided kits of this low-cost telescope and they assembled and used the telescope during the school. RPL also organised the first “Pulsar Observatory  for students (POS)” program at Ooty Radio Telescope on June 11 and 12. This program was attended by 20  participants  and is a follow up program of Winter Schools. Lectures on pulsar astronomy were followed by live pulsar observations  with ORT in batches throughout last year, where the participants were introduced to pulsar data analysis.  A broadband LNA was developed as part of an Master of Technology project this year in the developmental activities of  the laboratory with continued improvements in Affordable radio telescope (ASRT)  [B. C. Joshi with Subhasis Roy, A. Gopakumar, J. Bagchi, K. Krishnakumar, P. K. Manoharan, A. Jesu Raja, Aniket Joshi, D J Saikia, D Bhattacharya ]

	[image: image1.png]Right Ascension (12000)





Radio Physics Laboratory and Winter School


	[image: image3.jpg]



Pulsar Observatory for Student (POS-2012), RAC Ooty


TIFR GMRT Sky Survey (TGSS) XE "TIFR GMRT Sky Survey (TGSS)" 
The TIFR GMRT Sky Survey (TGSS, http://tgss.ncra.tifr.res.in [tgss.ncra.tifr.res.in]) is an all-sky survey at 150 MHz, with an unparalleled combination ofsensitivity (5-7 mJy/beam) and angular resolution (20"). TGSS is imaging the entire sky north of declination -54 degrees (91% of the entire sky) which will finallyresult in a map of the entire sky accessible to GMRT. TGSS is the first major survey being undertaken with GMRT whose data products are being made available to theinternational astronomy community at regular intervals.
The GMRT observations for TGSS which started in April 2010 were completed in March 2012. Totally 5336 pointings in the sky have been observed for 17m each adding up to a total telescope time of 1920 hours including overheads. The raw data volume collected till now is about 17 TB. Data reduction using the automated dataanalysis pipeline in AIPS++ environment is in progress. The data analysis pipeline was further improved for enhanced sensitivity to extended structure. In theimages released so far, the typical rms noise on the images is found to be 5-7 mJy/beam which is better than the 7-9 mJy/beam that was projected for the survey.
Five public data releases of TGSS images have been made so far. The TGSS Data Release 4 (DR4) and DR5 were in April and  November 2012 respectively. Totallyimages of 558 fields covering about a steradian of the southern sky have now been released to the public. Each field is about 64 MB in size with the totaldownloadable data available on the TGSS websitebeing 35 GB. On the average about 45 GB of data is downloaded from the TGSS website with peak downloads observedsoon after the data releases. About 700 GB of TGSS products were downloaded from the TGSS website (http://tgss.ncra.tifr.res.in [tgss.ncra.tifr.res.in]) after the two releases in the last year. In the last release, DR5, all the images have been remade with the modified data reduction pipeline which has increased sensitivityto extended structure. The total number of sources in DR5 are about 110000. 
To achieve the above, a special computational facility has been set up at NCRA for the TGSS survey by us. This facility was funded from a TIFR XI plan midtermproposal. The TGSS computational facility currently consists of 100 personal desktop computers ie 100 nodes, configured and arranged to achieve massively parallel distributed processing system at about 10% of the cost of a typical HPC system. With each node running components of the data analysis pipeline.
The TGSS team consists of four core members. Â Additionally, three postdoctoral fellows are worked with us on various aspects of the TGSS data. Till date, about 14students have worked with the TGSS team on short term projects concerning various scientific problems and database management software development. [Core Team:  S. K. Sirothia, N. G. Kantharia, C. H. Ishwara-Chandra, Gopal-Krishna;PostdoctoralFellows:  RajuBaddi, Breezy Ocana, ArtiGoyal, Project Assistant: SidharamTeli)
GMRT Time Allocation Committee (GTAC) XE "GMRT Time Allocation Committee (GTAC)" 
GMRT began full-fledged science operations from 2002 when observing proposals were invited from the international astronomy community. Since then 23 observing cycles have been completed. The total time allocated to science observations every cycle is ~1800 hrs which is decided by the observatory based on other constraints. A total of  63& 61 proposals were received and 47 and 54  were allocated time by TAC in observing cycles 22 & 23. Total time requested in the two cycle was 2844 hrs and 3122  hrs respectively. The scheduling of observations was done based on the allocations. Additionally, several Target of Opportunity & proposals requesting Directors Discretionary Time were approved by the Centre Director & scheduled. About 50-60% of the requested time was scheduled at GMRT. More than 40% of the above proposals were from PIs affiliated with Indian Institutes with 90% of the PI affiliated with TIFR. Maximum hours were requested at 90cm (39%  f total requested time) followed by the 50 cm/128 cm band  and then 21 cm band. Since 2002, PIs affiliated with TIFR have submitted 452 proposals (30% of the total proposals, out of which 85% have been allocated time on GMRT. 730 proposals (49% of total proposals) have been submitted by PIs affiliated to foreign institutes. out of which 81% have been allotted time at GMRT. GMRT has continued to play an important role as an international observing facility.
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Scientific Information and Resource Centre XE "Scientific Information and Resource Centre" 
The Scientific Information Resource Centre (SIRC) of NCRA, with book collections in Pune and GMRT campuses, caters to the requirements of the academic and engineering users. Approximately 250 books were purchased for GMRT & NCRA SIRC for the year 2012-2013. SIRC has newly subscribed to the PROLA-APS Journals and JGR Journals for academic users.

SIRC has designed the new library website for NCRA and MRT using Drupal 7 to provide improved services. Various links have been added on the website to provide direct link to various resources. SIRC has purchased higher version of libsys, i.e., library 7 for library management. Data has been successfully migrated to the new version and checks  completed at all levels. Attempts have been made to bring all resources of TIFR, CAM and NCRA under single unioncatalogue. A uniform policy has been implemented by NCRA SIRC towards page charge contribution for publishing articles in journals.

SIRC maintains GMRT telescope bibliography as well as NCRA publications database. New desktop machines were purchased and installed at both the SIRCs. SIRC is also involved in upgrading infrastructure facilities at NCRA GMRT SIRC.
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National and International Involvement XE "National and International Involvement" 
Bhattacharyya, B.

Head

1. International Fermi Pulsar search Consortium

2. Fermi pulsar timing consortium

Chengalur, J.N.


Member
1.    JNU-IUCAA Academic Committee

2.    National Committee of the IAU

3.    AIRIES Scientific Advisory Committee

4.    SKA Science Working Group

5. International Astronomical Union
6.    URSI-International Union of Radio Science

Ghosh, S.K.


Member
1. Editorial Board for the  Journal of Astrophysics and Astronomy, Indian Academy of Sciences. 

2. National Expert Committee & Boardof Studies, for development of academic curriculum of the Indian Institute of Space Science and Technology (IIST), Tiruvanantapuram.

3. Technical Review board of Indian Instituteof Astrophysics, Bangalore, for their HanleEchelle Spectrometer Project.
Gupta, Y.


Member

7. Scientific Advisory Committee,  Inter-University Centre for Astronomy and Astrophysics (IUCAA), Pune, January 1, 2009 - December 31, 2013.

8. Steering Board of CASPER (Centre for Astronomy Signal Processing and Electronics Research)

9. Indian representative on the Board of the international Square Kilometre Array Project.
Joshi, B.C


Member

1. Panel on Education, COSPAR

Kanekar, N.

Referee
1. Astronomy and Astrophysics, Astrophysical Journal, and Astrophysical Journal Letters,

2. Proposals for observing time on the Giant Metrewave Radio Telescope.

Niruj Mohan Ramanujam
Member

10. Advisory Board member of VigyanPrasar's,  26-episode television series on Science in India

11. LOC of the ASI's Pro-Am meeting, October 26-27 2013

Roy, J.

Member
12. International Fermi Pulsar Search Consortium 

13. International Fermi Pulsar Timing Consortium.

Choudhury, Tirthankar Roy
Co-chair 

1. Workshop on Cosmology (Theory & Observation) , The 27th Meeting of the Indian Association for General Relativity and Gravitation (IAGRG-27), Garhwal University, Srinagar, March, 2013.

Wadadekar,  Yogesh
Team leader 

14. Indian team participating in the 6th International Olympiad in Astronomy and Astrophysics held in Rio-de-Janeiro, Brazil , 4-11 August 2012

Oberoi, Divya

Member

15. American Geophysical Union

16. Asia Oceania Geophysical Society

17. International Union of Radio Science (URSI)
Visits XE "Visits" 
Banerjee, A.

Visited

18. Dept of Physics, Indian Institute of Science, Bangalore 

Bhattacharyya, B.


Visited

1. Saha Institute of Nuclear Physics, Kolkata, October, 2012

2. S N Bose National Centre for Basic Science, Kolkata, October 2012

Chengalur, J. N.


Visited.

19. ARIES, Nainital, 5-9  Oct 2012

20. Mt. Stromlo Observatoru, ANU, Canberra, Australia, 4-15 Feb 2012

Choudhury, Tirthankar Roy

Visited

21. IUCAA Resourse Centre, Delhi University, January 2013. 

22. Harish-Chandra Research Institute, Allahabad, February 2013. 

23. Indian Institute of Science, Bangalore, March 2013.

Ghosh, S.K.

Participated 

1. XXX meeting of the Astronomical Society of India (ASI), Trivandrum, India, February 20-22, 2013.

Gupta, Y.


Visited

24. Max Planck Institute for Radio Astronomy Bonn, Germany for collaborative research work, April 19-27, 2012
25. Zielona-Gora, Poland to participate in the conference Electromagnetic Radiation from Pulsars and Magnetars", and deliver an invited talk. April 19-27, 2012

26. Capetown, South Africa to participate in theIndia-South Africa Workshop on Ground Based Astronomy". August 5-10, 2012
27. Greenbank, USA to participate in the "CASPER2012 Workshop, August 12-17, 2012
28. Mauritius to participate in the conferenceRADIO 2012, and delivered an invited talk, September 24-27, 2012
29. Kolkata to participate in the conference,  NeutronStars : Inside and Outside, and delivered an invited talk, October 18-19, 2012
30. Thiruvananthapuram to participate in the30th Meeting of the Astronomical Society of India, February 19-22, 2013

31. IISER,  Trivandrum, February 19-22, 2013
Kanekar, N.


Visited
1. Bonn, Germany, conference, The Modern Radio Universe: 2013, April 2013.

2. Tata Institute of Fundamental Research, Mumbai; August 2012.

3. Indian Institute of Sciences, Bangalore; April 2012.

Konar, S.

Visited

1.    Raman Research Institute, Bangalore, India, March 2013

2.    Harish-Chandra Research Institute, Allahabad, India, February 2013

3.   Indian Institute of Technology, Delhi, India, January 2013

4.   Harish-Chandra Research Institute, Allahabad, India, May 2012

Oberoi, Divya


Visited

32. MIT Haystack Observatory, October 1 - 31, 2012

Raut, A.N.; Bandari, H.R. ; Ajithkumar, B.; Kodilkar, J.P.;  Manoharan, P.K.;  Gupta Y.


Visited

33. RADIO-2012 Conference in Mauritius,  September 24-27 ,  2012

Reddy S.H.

Visited
34. GPU Technology Conference 2013 at San Jose, USA  March 18-21 , 2013:  

Roy, J.

Visited 

1. Saha Institute of Nuclear Physics, Kolkata, October, 2012 

2. S N Bose National Centre for Basic Science, Kolkata, October, 2012.

Wadadekar,  Yogesh

Visited 

35. South African Astronomical Observatory, Cape Town, South Africa,  September 22 –October 18 2012
Awards and Distinctions XE "Awards and Distinctions" 
Bhattacharyya, B.

36. Department of Science and Technology, Fast Track young scientistfor continuing research in 
pulsars and transients,  January 2013

Banerjee, A.
1. Kumari L. A. Meera Memorial Medal, best Ph.D thesis (theoretical physics), Indian Institute of Science, Bangalore, 2012
2. DST I(nternational) T(ravel) F(und) Award, to attend the conference The Role of Bars in Galaxy  Evolution, University of Granada, Spain, May 13 – 17, 2013

Invited Talks in Conferences and Meetings XE "Invited Talks in Conferences and Meetings" 
Ajithkumar B. 
1. Next Generation Digital Back-ends for the GMRT, RADIO-2012 Conference, Mauritius , September 24-27 , 2012

Bandari ,Hanumanth R.
1. Wideband feeds for the upgraded GMRT, RADIO-2012 Conference, Mauritius , September 24-27 , 2012
Bhattacharyya, B.

1. Eclipsing Black Widow pulsar − J1544+4937”;   Conference - Neutron Stars: Inside and Outside, Saha Institute of Nuclear Physics, Kolkata, India, October, 2012.
Chandra, P.

1. 7th Huntsville GRB symposium, Nashville, TN, April 2013

2. IAU 296 symposium: Supernova environmental impacts, Raichak, India, January 2013
Chengalur, J.N.

1. Searches for Radio Transients using Interferometers,  International Meeting on Transients and Timing: A Multi-wavelength Approach", IUCAA, Pune 4-8 March 2013.

Choudhury, Tirthankar Roy

37. Constraining Reionization with Present/Future Facilities, 39th COSPAR Scientific Assembly, Mysore, July 2012.

38. Observational Constraints on Cosmic Reionization History, Workshop on Galaxies in Absorption, IUCAA, Pune, December 2012.

39. Effect of Complex Reionization Histories on Cosmological Parameters, Astronomical Surveys Symposium, TIFR, Mumbai, December 2012
Ghosh, S.K.

1. Excitements of Astronomy- A Science and Technology Perspective,  DST-INSPIRE Internship Winter Camp, Pt. RavishankarShuklaUniversity,Raipur, Chhattisgarh, December 26, 2012.

Gupta, Y.

40. Pulsars with next generation multi-element Radio   telescopes: from the GMRT to the SKA Electromagnetic - Conference on Radiation from Pulsars and   Magnetars, Poland,  April 27, 2012.

41. The GMRT and the SKA, Invited talk, IUCAA Associate Fest, Pune, June 26, 2012

42. Overview of   radio astronomy facilities at NCRA, RADIO 2012 - Conference,  Mauritius,  September 26, 2012

43. Overview of radio emission from neutron stars : Where, What and How?,  Invited talk at Neutron Stars : Inside and Outside - Conference,  Kolkata, October 18, 2012.

44. The Square Kilometre Array Radio Telescope Project,  invited talk at the 30th Meeting of the Astronomical Society of India,  Thiruvananthapuram, February 21, 2013.

45. A Real-time Transient Pipeline for the GMRT, invited talk at  A Real-time Transient Pipeline for the GMRT   Transients and Timing- Conference,  IUCAA, Pune, March 7, 2013.

46. Future Development plans for the GMRT,  Casper Annual Workshop 2012 at NRAO, Greenbank, USA,  August 13-17, 2012 

47. Design, Development and Testing of a GPU-based back-end for the GMRT, Casper Annual Workshop 2012 at NRAO, Greenbank, USA,  August 13-17, 2012 ( Y. Guptaon behalf of S.H. Reddy, S.S. Kudale and team members)

Kanekar, N.

1. Do the Fundamental Constants change with Time: at theconference, The Modern Radio Universe - 2013'', Bonn, Germany; April 2013.

Kodilkar.J.P.

1. Development of Next Generation Monitor and Control Systems for Radio Telescopes RADIO-2012 Conference, Mauritius , September 24-27 , 2012

Konar, S.

1. Magnetic Fields in Binary & Isolated Neutron Stars,  Recent Trends in the Study of Compact Objects, Indian Institute of Technology, Guwahati, March 2013

2. Magnetic Fields of Neutron Stars NSIO, Saha Institute of Nuclear Physics, Kolkata, 19 October 2012
Oberoi, Divya

1. The Murchison Widefield Array: An Update Asia Oceania Geophysical Society, Singapore, 15 August  2012

Raut, Anil N. 
1. Front-end electronics for the upgraded GMRT,  RADIO-2012 Conference, Mauritius , September 24-27 , 2012

Reddy S.H.

1. Powering Real-time Radio Astronomy signal processing with GPUs,  GPU Technology Conference 2013 at San Jose, USA  March 18-21,  2013 

Roy, J.

1. Transient and Timing, meeting at IUCAA,Pune, February 2013.

2. Neutron Stars: Inside and Outside" conference, Saha Institute of Nuclear Physics,Kolkata, October, 2012.
3. Supernova environmental impacts,  Observations and discoveries of supernova remnants with GMRT,  IAU symposium 296, Raichak near Kolkata, 7-11 January 2013

Conference Organised XE "Conference Organised" Non DAE Research Projects XE "Non DAE Research Projects" 
Bhattacharyya, B.

DST (Department of Science and Technology, India)  Fast Track young scientist for continuing project on research in pulsars and transients

Oberoi, Divya

Member LOC

International Symposium on Solar and Terrestrial Physics, IISER Pune, Nov. 6-9 2012 

Wadadekar,  Yogesh;Sirothia, Sandeep; Ishwara, Chandra C. H.
Distant obscured galaxies with GMRT and Herschel, Indo-French Centre for Advanced Scientific Research (CEFIPRA), 2011-2014
Publications XE "Publications" 
In Journals XE "In Journals" 
1. Banerjee, A.; Jog, C. J.

Why are some galaxy disks extremely thin? Monthly Notices of the Royal Astronomical Society, 431, 582, 2013

2. Banerjee, A.; Patra, N. N. ; Chengalur, J. N.; Begum, A. 2013 

The slowly rotating bar in the dwarf irregular galaxy NGC 3741: (Under review in Monthly Notices of the Royal Astronomical Society)
3. Beardsley, A. P.; et.al. (26  authors); Oberoi, D.; et.al. (21  authors) 

A new layout optimization technique for interferometric arrays,  applied to the Murchison Widefield Array   Monthly Notices of the Royal Astronomical Society, Volume 425, Issue 3, pp. 1781-1788, 2012

4. Beardsley, A. P. et al, (29 authors), Oberoi, D., (20 authors)

The EoR sensitivity of the Murchison Widefield Array, Monthly Notices of the Royal Astronomical Society: Letters, Volume 429, Issue 1, p.L5-L9, 2013
5. Basu, A.; Roy, S.; Mitra, D.

Low frequency radio-FIR correlation in normal galaxies at 1 kpc scales,  ApJ, 756, 141, 2012.

6. Bhattacharyya, B.; Roy, J.; Ray, P. S.; Gupta, Y.;Bhattacharya, D. et al., 

Discovery of an eclipsing Black Widow PSR J1544+4937 in a Fermi source with the

GMRT, The Astrophysical JournalLetters, 2013
7. Bhat, R; Chengalur, J., N.; C.; Cox, P.; Gupta, Y.; Prasad, J.; Roy, J. et al.,

Detection of Fast Transients with Radio Interferometric Arrays,The Astrophysical JournalSupplement, 206, 2. 2013

8. Bhat, N.D.R.;  Chengalur, J.N.;  Cox, P.J.;  Gupta, Y.; Prasad, J.;  Roy, J.;  Bailes, M.; Burke-Spolaor, S.;  Kudale, S.S. & Van  Straten, W. 

Detection of Fast Transients with Radio Interferometric Arrays, The Astrophysical Journal
Supplement, vol. 206,  p. 22 , 2013
9. Canellas, A., Joshi, B. C., Paredes, J. M., Ishwara-Chandra, C. H., Moldon, J., Zabalza, V., Marti, J., and Ribo, M.
 Search for radio pulsations in LS I +61 303,  Astronomy& Astrophysics,  543,   A122, 2012
10. Chandra, Poonam; Chevalier, Roger A.; Chugai, Nikolai; Fransson, Claes; Irwin, Christopher M.; Soderberg, Alicia M.; Chakraborti, Sayan; Immler, Stefan,

Radio and X-Ray Observations of SN 2006jd: Another Strongly Interacting Type IIn Supernova, The Astrophysical Journal, 2012, 755, 110.

11. Chandra, Poonam; Chevalier, Roger A.; Irwin, Christopher M.; Chugai, Nikolai; Fransson, Claes; Soderberg, Alicia M.,

Strong Evolution of X-Ray Absorption in the Type IIn Supernova SN 2010jl,  The Astrophysical Journal Letters, 2012, 750, L2.

12. Chandra, Poonam; Frail, Dale A.,

A Radio-selected Sample of Gamma-Ray Burst Afterglows,  The Astrophysical Journal,2012, 746, 156.
13. Chengalur J. N., Pustilnik S. A. , 
'Discovery of an extremely gas rich dwarf triplet near the centre of the Lynx-Cancer void', Monthly Notices of the Royal Astronomical Society , 428, 1579,   2013
14. Chengalur J. N, N. Kanekar, N. Roy

Accurate measurement of the HI column density from HI 21 cm absorption-emission spectroscopy,Monthly Notices of the Royal Astronomical Society ,(in press), 2013.

15. Coster, Anthea; Herne, David; Erickson, Philip; Oberoi, Divya

 Using the Murchison Widefield Array to observe midlatitude space weatherRadio Science, Volume 47, Issue 5, CiteID RS0K07, 2012
16. Dutta P., Begum A., Bharadwaj S., Chengalur J. N. , '
Probing interstellar turbulence in spiral galaxies using H I power spectrum analysis, 


New Astronomy 19, 89, 2013

17. Gajjar, V., Joshi, B. C., and Kramer, M.
A survey of nulling  pulsars using the Giant Meterwave Radio Telescope,  Monthly Notices of the Royal  Astronomical Society,  424,   1197, 2012
18. Ghosh A., Prasad J., Bharadwaj S., Ali S. S., Chengalur J. N. , 

Characterizing foreground for redshifted 21 cm radiation: 150 MHz Giant Metrewave Radio Telescope observations', Monthly Notices of the Royal Astronomical Society ,426, 3295, 2012.

19. GuhaSarkar, T. ;  Mitra, S.;  Majumdar S.; Choudhury, T. Roy

Constraining large scale HI bias using redshifted 21-cm signal from the post-reionization epoch, Monthly Notices of the Royal Astronomical Society , 421, 3570, 2012
20. Gopal-Krishna;  Mhaskey, Mukul;  Wiita, Paul J.;  Sirothia, S.K.;  Kantharia, N.G.;  Ishwara-Chandra, C.H.

Radio continuum emission and H I gas accretion in the NGC 5903/5898 compact group of early-type galaxies,  Monthly Notices of the Royal Astronomical Society , 423, 1053, 2012
21. Joshi, B. C. 
Pulsar Timing Arrays,  IJMPD,  22,   41008, 2013
22. N. Kanekar, S. L. Ellison, E. Momjian, B. A. York, M. Pettini,

A search for HI 21 cm absorption towards a radio-selected quasar sample - II. A new low spin temperature DLA at high redshift, Monthly Notices of the Royal Astronomical Society , 428, 532, 2013
23. N. Kanekar, J. Wagg, R. R. Chary, C. L. Carilli,

A search for CII-158(m line emission in HCM,6A, a Lyman-( emitter at z=6.56,The Astrophysics Journal Letters,  (in press), 2013.

24. Kantharia N. G. 

Studies of Novae at GMRT frequenciesBulletin  Astronomical Society of  India, 40(3), 311, 2012, 

25. Lee-Waddell K., Spekkens K., Haynes M. P., Stierwalt S., Chengalur J., Chandra P., Giovanelli R. 

'Pre-existing dwarfs, tidal knots and a tidal     dwarf galaxy: an unbiased H I study of the gas-rich interacting galaxy group NGC 3166/9', Monthly Notices of the Royal Astronomical Society427, 2314, 2012.

26. L. K. Dewangan, D. K. Ojha, B. G. Anandarao, S. K. Ghosh & S. Chakraborti, 

Triggered Star Formation around Mid-infrared Bubbles in the G8.14+0.23 H II Region", ",        The Astrophysics Journal, Vol. 756, article id. 151.2012,
27. K. K. Mallick, D. K. Ojha, M. R. Samal, A. K. Pandey, B. C. Bhatt, S. K. Ghosh, L. K. Dewangan& M. Tamura

Star Formation Activity in the Galactic H II Region Sh2-297", ", The Astrophysics Journal, Vol. 759, article id. 48, , 201.
28. McKinley, et al. (  8 authors);  Oberoi, D.; et.al. ( 41  authors) 

Low-frequency Observations of the Moon with the Murchison Widefield Array,The Astronomical Journal, Volume 145, Issue 1, article id. 23, 9 pp., 2013

29. Mitra, Sourav; Choudhury, T. Roy; Ferrara, A. 

The escape fraction of ionizing photons from high-redshift galaxies from data-constrained reionization models, Monthly Notices of the Royal Astronomical Society,  428, L1, 2013.

30. Majumdar, S.;  Bharadwaj, S.; &Choudhury, T. Roy

Constraining quasar and intergalactic medium properties through bubble detection in redshifted 21-cm maps, Monthly Notices of the Royal Astronomical Society,  426, 3178, 2012.

31. Mishra, Alka; Kantharia, N. G.;  Srivastava, D.C.

Study of ram pressure effects on NGC 2805 in Holmberg 124Bulletin  Astronomical Society of  India, 40(2), 515, 2012, 

32. Nirupam, Roy; Kantharia, N.G.;  Eyres, S.P.S.;  Anupama, G.C.;  Bode, M.F.;  Prabhu, T.P.; O'Brien, T.J.

An H I shell-like structure associated with nova V458 Vulpeculae?

Monthly Notices of the Royal Astronomical Society, 427, L55, 2012
33. M. B. Naik, D. K. Ojha, S. K. Ghosh, S. S. Poojary, R. B. Jadhav, G. S. Meshram,P. R. Sandimani, S. B. Bhagat, S. L. A. D'Costa, S. M. Gharat, C. B. Bakalkar,J. P. Ninan& J. S. Joshi, 2012

TIRCAM2:The TIFR Near Infrared Imaging Camera,Bulletin  Astronomical Society of  India, Vol. 40, p. 531.
34. Oberoi, D.; Lonsdale, C. J.

Media responsible for Faraday rotation: A review Radio Science, Volume 47, Issue 6, CiteID RS0K08, 2012.
35. Patra N. N., Chengalur J. N., Begum A. , 

The H I column density  distribution function in faint dwarf galaxies, Monthly Notices of the Royal Astronomical Society, 429, 1596, 2013.

36. Roychowdhury S., Chengalur J. N., Chiboucas K., Karachentsev I. D., Tully R. B.,Kaisin S. S. , 

Atomic hydrogen, star formation and feedback in the  lowest mass blue compact dwarf galaxies', Monthly Notices of the Royal Astronomical Society, 426, 665, 2012.

37. Roychowdhury S., Chengalur J. N. , 

The radio-far-infrared correlation in the faintest star-forming dwarf galaxies', Monthly Notices of the Royal Astronomical SocietyLetters 423, L127, 2012 

38. Roy, J.; Gupta, Y. & Lewandowski, W. 

Observations of four glitches  In the young pulsar J1833-1034 and study of its glitch activity", Monthly Notices of the Royal Astronomical Society,  vol. 424,  p. 2213, 2012.

39. Roy, J.;  Bhattacharyya, B.;  & Gupta, Y.; 

A multi-pixel beamformer using an interferometric array and its application to the localization of newly discovered pulsars, Monthly Notices of the Royal Astronomical Society,

vol. 427, p. L90 2012

40. Roy, J.; Bhattacharyya, B.
Coherently dedispersed gated imaging of millisecond pulsars, The Astrophysics Journal Letters, 765, L45, 2013.
41. Ray, P. S.; Ransom, S. M.; Cheung, C. C.; Giroletti, M.; Cognard, I.; Camilo, F.; Bhattacharyya, B.; Roy, J. et al.
Radio Detection of the Fermi LAT Blind Search Millisecond Pulsar J1311-3430",        The Astrophysics Journal Letters, 763, L13, 2012
42. Roy, J.; Bhattacharyya, B.; & Gupta, Y.
A multi-pixel beamformer using an interferometric array and its application towards localisations of newly discovered pulsars,Monthly Notices of the Royal Astronomical SocietyLetters, 27, 90. 2012
43. Ray P. S.; Ransom S. M.; Cheung C. C.;Giroletti M.;Cognard I.;Camilo F.;Bhattacharyya B. et al.

Radio Detection of the Fermi LAT Blind Search Millisecond Pulsar J1311−3430, The Astrophysics Journal Letters, 763, L13, 2012
44. S. K. Sirothia, Gopal-Krishna, Paul J. Wiita
Discovery of Giant Relic Radio Lobes Straddling the Classical Double Radio Galaxy 3C452, The Astrophysical Journal Letters, 765, L11-L15

45. Sullivan, I. S.; et.al.( 29  authors);  Oberoi, D.; et al. (20 authors)  
 Fast Holographic Deconvolution: A New Technique for Precision Radio Interferometry,  The Astrophysical Journal, Volume 759, Issue 1, article id. 17, 6 pp., 2012
46. Tingay, S. J.;  et all ( 42 authors); Oberoi, D.; ( 18 authors)  
 The Murchison Widefield Array: The Square Kilometre Array Precursor atLow Radio FrequenciesPublications of the Astronomical Society of Australia, Volume 30, id.e007 21 pp., 2013
47. Williams, Christopher L.; et.ak. ( 34 authors); Oberoi, Divya; e.al. ( 18 authors)  
 Low-frequency Imaging of Fields at High Galactic Latitude with theMurchison Widefield Array 32 Element Prototype, The Astrophysical Journal, Volume 755, Issue 1, article id. 47, 19 pp., 2012
48. Zinchenko,I;  Liu,S.-Y;  . Su,Y.-N;  Kurtz,S.; Ojha,D. K.; Samal,M.R. ; Ghosh,S. K. 

A Multi-wavelength High-resolution study of the S255 Star-forming Region: General


Structure and Kinematics, The AstrophysicalJournal., Vol. 755, article id. 177, 2012,
In Proceedings XE "In Proceedings" 
1. Ajithkumar, B. ;  Choudhari, S.C. ; Buch, K.D. ;  Muley, M.V. ;  Shelton, G.J. ;  Reddy, S.H. ;  Kudale, S.S. ;  Roy, J. ; Gupta Y.

Next Generation Digital Back-ends for the GMRT, RADIO-2012 Conference, journal - IOP Conference Series: Materials Science and Engineering, vol. 44, 2013
2. Bandari, H.R. ;Sankarsubramanian, G. ;  Praveen Kumar.  A.

Wideband Feeds for the Upgraded GMRT, RADIO-2012 Conference, journal - IOP Conference Series: Materials Science and Engineering, vol. 44, 2013
3. Barway, S.; Wadadekar, Y.; Vaghmare, K.;  Kembhavi, A. 

Clues from star-formation histories - does the formation scenario of S0 galaxies depend on their luminosities?,IAU Symposium, 292, 153, 2013
4. Benkevitch, L. V.; Oberoi, D.; Benjamin, M. D.; Sokolov, I. V.

HART: An Efficient Modeling Framework for Simulated Solar ImagingAstronomical Data Analysis Software and Systems XXI. Proceedings of aConference held at Marriott Rive Gauche Conference Center, Paris,France, 6-10 November, 2011. ASP Conference Series, Vol. 461, 2012

5. Choudhury, T. Roy

Constraining Reionization with Present/Future Facilities, 39th COSPAR Scientific Assembly.14-22 July 2012, in Mysore, India.Abstract D2.3-4-12, p.340.

6. Das, Mousumi;  Shashtri, Prajval;  Alonso-Herrero, Almudena;  Kantharia, N.G.

An X-ray and Radio Study of the Seyfert 2 Nucleus in the LSB galaxy NGC~5905

39th COSPAR Scientific Assembly, 14-22 July 2012, in Mysore, Abstract B0.5-11-12, p.400, 2012
7. Gajjar, V., Joshi, B. C., and Kramer, M. 
A survey of nulling pulsars using the Giant Meterwave Radio Telescope, International Astronomical Union Symposia,  291,   385, 2013

8. Gajjar, V., Joshi, B. C., and Kramer, M.
  Broadband Nulling  Behaviourof PSR B2319+60, ASPC, 466,  79, 2012

9. Joshi, B. C. 2012,  Radio Emission from Neutron Stars and their environment in relation with associated high energy emission,  COSP,  39,   844.  

10. Joshi, B. C., Manoharan, P. K., Gopakumar, A., Mitra, D., Bagchi, J., and Saikia, D. J. 2012,  Pulsar Observatory for Students (POS),  COSP,  39,   843.  

11. Joshi, B. C.  
Testing the relationship between nulling, drifting and mode-changing,  International Astronomical Union Symposia,  291,   414, 2013
12. Kodilkar, J.P. ;Uprade, R. ; Nayak, S. ;  Wadadekar, Y. ; Chengalur, J.N. ;  Gupta Y.

Development of Next Generation Monitor and Control Systems for Radio Telescopes, RADIO-2012 Conference, journal - IOP Conference Series: Materials Science and Engineering, vol. 44,  2013
13. Konar, S.

From radio pulsars to RRATs via Magnetars,  39th COSPAR Scientific Assembly, 39 961, 2012.

14. Kumar, U.; Gupta, Y.; Van Straten, W.; Oslowski, S.; Roy, J.; Bhat, N. D. R.; Bailes, M. & Keith, M. J. 
Tracking dispersion measure variations of timing array pulsars with the GMRT, Proceedings ofThe International Astronomical Union, Volume 291, p. 432 , 2013

15. Majumdar, S.; Bharadwaj, S.; Choudhury, T. Roy

Simulating matched filter detection of ionized bubble around a quasar in the epoch of reionization, Journal of Physics: Conference Series, Volume 405, Issue 1, pp. 012021, 2012.

16. Mishra, Alka;  Das, Mousumi;  Kantharia, N.G.;  Srivastava,  D.C. 

Radio emission from the AGN in Low Surface Brightness Galaxies 39th COSPAR Scientific Assembly. Held 14-22 July 2012,in Mysore, Abstract C2.3-11-12, p.1243, 2012,

17. Raut, A.N. ;Bhalerao, V.;  Praveen Kumar A.

Front-end Electronics for the Upgraded GMRT, RADIO-2012 Conference, journal - IOP Conference Series: Materials Science and Engineering, vol. 44, 2013
18. Surnis, M. P., Joshi, B. C., McLaughlin, M. A., and Gajjar, V. 2013,  
Discovery of an intermittent pulsar: PSR J1839+15, International Astronomical Union Symposia, 291, 508, 2013
19. Tingay, S. J.; Oberoi, D.; et.al. (50 authors)  
The Murchison Widefield Array: solar science with the low frequencySKA PrecursorProceedings of Eclipse on the Coral Sea: Cycle 24 Ascending, in Press
20. Urama, J. O., Joshi, B. C., and Chukwude, A. E.
 On the glitch evolution of pulsars, International Astronomical Union Symposia,  291,   533,2013

21. Urama, J., Joshi, B. C., and Chukwude, A. 
Neutron Star Glitch  Evolution: Implications for Magnetars,  COSP,  39,   2034, 2012
Astronomy Telegrams :

1. Ninan,J. P. ; Ojha,D. K. ; Mallick,K. K. ;  Ghosh,S. K. ;  Joshi,J. S. ;  Bhatt B. C.

V1647 Orionis,  Central Bureau Electronic Telegrams, #3164,2012
2. Pirogov,L. ;Zinchenko,I. ; Ojha,D. K. ; Ghosh, S. K.
Discovery of new non-thermal radio sources in the W40 region,The Astronomer's Telegram, #4236, , 2012
3. Ninan,J. P. ; Ojha,D. K. ; Mallick,K. K. ; Ghosh, S. K. ;  Joshi,J. S. ;  Bhatt,B. C

Slow dimming in the brightness of V1647 Orionis, The Astronomer's Telegram, #4237, 2012
4. Nirupam, Roy;  Kantharia, N.G.; Chomiuk, L.;  Nelson, T.;  .Anupama, G.C;.Bode, M.F;   Eyres, S.P.S.;  .O'Brien T.J; Prabhu, T.P.  
Low radio frequency observations of T PyxAstronomical Telegram # 4452, 2012

Lectures / Lectures Courses Given Elsewhere XE "Lectures / Lectures Courses Given Elsewhere" 
Choudhury, Tirthankar Roy

1. Cosmological Reionization and 21cm Observations,  Lectures at the Workshop on Present Observational Constraints on Cosmological Parameters, IUCAA Resource Centre, University of Delhi, January 2013.
Kanekar, N.

1. Do the Fundamental Constants change with time ?: Department of Theoretical Physics Colloquium, Tata Institute of Fundamental Research, Mumbai; August 2012.

2.  Do the Fundamental Constants change with time ?: Ramanujan Fellows' Conference, Pune; May 2012.

3. 
Cold Gas at High Redshift: HI studies of DLAs: Astronomy Seminar,Indian Institute of Science, Bangalore; April 2012.

4. 
Do the Fundamental Constants change with time ?: PhysicsColloquium, Indian Institute of Science, Bangalore; April 2012.

Konar, S.

1. Is it possible to achieve glitch-induced field increase in neutron stars? Raman Research Institute, Bangalore, 18 March 2013

2. Of Mountains & Molehills : G-waves from Neutron Stars, 27th IAGRG, Srinagar, March 2013

3. Neutron Stars : A super-fluid ball with a metallic crust, HRI, Allahabad, 6 February 2013

4. Neutron Stars : Laboratories for Theoretical Physicists,  IIT, Delhi, 29 January 2013

5. From RPP to RRAT via Magnetar, COSPAR-39, Mysore, 19 July 2012

Gupta, Y.
1. The GMRT : Current Status, Some Recent Science Highlights and Future Upgrade Plans, Max Planck Institute for Radio Astronomy, Bonn, on April  20, 2012.

2. Overview of Radio Astronomy facilities in India,  India-South  Africa Workshop on Ground Based Astronomy,  Capetown, August 7, 2012.

3. Science Update from the GMRT,  CASPER 2012 Workshop , Greenbank, USA,  August 14, 2012.

4. Future Development Plans for the GMRT,  CASPER 2012Workshop, Greenbank, USA, August 15, 2013.

5. From the GMRT to the SKA : Probing the Universe at radiowavelengths, IISER, Thiruvananthapuram, on February 19, 2013.

6. Observatory Report from the GMRT,  30th Meeting of theIndian  Astronomical Society, Thiruvananthapuram, February 22, 2013.

Niruj Mohan Ramanujam

1. Astronomical Spectroscopy for the Astronomy Olympiad students, NCRA, May 9 2013

Wadadekar,  Yogesh
1. Insights into Galaxy Evolution from Quantitative Morphology, Colloquium at South African Astronomical Observatory, Cape Town, South Africa, 11 Oct 2012

2. Basic of Telescope Usage, Introductory Astronomy Workshop for teachers from traditionally black colleges, SAAO, South Africa, 17 Oct 2012

3. Extrasolar planets,  Introductory Astronomy Workshop for teachers from traditionally black colleges , SAAO, South Africa 18 Oct 2012

4. Insights into Galaxy Evolution from Quantitative Morphology, Colloquium, NCRA-TIFR, 26 November 2012

5. Following talks given at the Astronomy Olympiad Training cum Selection Camp at HBCSE-TIFR

a) ISM and star formation: 29 April 2012

b) Stars, 2 May 2012

c) Astronomical Spectroscopy, 2 May 2012

d) Variable Stars, 3 May 2012

e) Galaxies, 3 May 2012

Lectures by Visitors XE "Lectures by Visitors" 
Seminars at NCRA XE "Seminars at NCRA" 
48. Nithyanandan Thyagarajan (RRI, Bangalore), Foreground Contamination in EoR with MWA & Variables and Transients in the VLA FIRST Survey, April 30, 2012
49. Willem Baan (ASTRON, NL), CSO growth spurts and the family of radio galaxies, May 4, 2012
50. Reinaldo Rosa (NISR, Brazil), Fluctuation Analysis and Data Systems Representation for Space Weather Purposes, July 19, 2012
51. Breezy Flaquer (NCRA), Angular correlation of radio sources in TGSS, August 31, 2012
52. Sushan Konar (NCRA), Magnetic Fields of Neutron Stars : The AMXP-MSRP Connection, September 3, 2012
53. Sourav Mitra (HRI, Allahabad), Reionization constraints using principal component analysis, Decmber 10, 2012
54. Susmita Chakravorty (Harvard-Smithsonian Centre for Astrophysics, USA), Thermodynamic stability for AGN and XRB winds, January 1, 2013
55. Ruta Kale (University of Bologna, Italy), Diffuse radio emission in galaxy clusters: Detections, upper limits and more, January 14, 2013
56. Richard Shaw (CITA, Canada), 21cm Cosmology with Radio Interferometers, January 21, 2013
57. Atish Kamble (Harvard-Smithsonian Centre for Astrophysics, USA), Radio Blasts from Gravitational Wave Sources, January 28, 2013
58. Shriharsh Tendulkar (Caltech, USA), Magnetars: Kinematics, ages and birth places, February 4, 013
59. Veeresh Singh (IAS, France), Radio and mid-IR properties of dusty galaxies detected by Herschel/SPIRE, February 8, 2013
60. Abhirup Datta (University of Colorado, Boulder, USA), Exploring the Dark Ages and the Epoch of Reionization with the HI 21 cm signal, March 19, 2013
Colloquium at NCRA XE "Colloquium at NCRA" 

 XE "Colloquium at NCRA" 
61. Willem Baan (ASTRON, The Netherlands),  SURO-LC - exploring the last part of the radio spectrum,  May 3, 2013 
62. Dibyendu Nandi (IISER-Kolkata),  Heliophysics: Science of the Sun-Earth System,  May 7, 2012
63. Tarun Souradeep (IUCAA Pune),  Testing the isotropic cosmos,  May 28, 2012
64. Colin Lonsdale (MIT-Haystack Observatory, USA),  Radio Science and Technology at the MIT Haystack Observatory,  June 15, 2012
65. Urvashi Rau (NRAO, Socorro, USA),  Sky-domain algorithms to reconstruct spatial, spectral and time-variable structure of the sky-brightness distribution,  July 2, 2012
66. Sanjay Bhatnagar (NRAO, Socorro, USA),  Telescope Raw Sensitivity and Imaging Performance : Current and future possibilities,  July 9, 2012
67. T. Veluswamy (JPL, USA),  158 micron C+ emission as an astronomical tool,  July, 23, 2012
68. Dave Green (University of Cambridge, UK),  The distribution of SNRs in the Galaxy,  July 8, 2012
69. Peeyush Prasad (University of Amsterdam, NL),  AARTFAAC and the search for Radio transients using LOFAR,  August  28, 2012
70. S. Sridhar (RRI, Bangalore),  Interstellar, Interplanetary and MHD Turbulence,  September 10, 2012
71. Sanjay Sane (NCBS, Bangalore),  How do insects fly?,  September 17, 2012
72. Prateek Sharma (IISc, Bangalore),  Hot Gas in Galaxies and Clusters of Galaxies,  October 1, 2012
73. K. Vijay Raghavan (NCBS, Bangalore),  Muscle, Nerve and Behaviour,  October  1, 2012
74. Changbom Park (KIAS, South Korea),  The Challenge of the Largest Structures in the Universe to Cosmology,  October 5, 2012
75. Annapurni Subramaniam (IIA, Bangalore),  Understanding our neighbours - The Magellanic Clouds,  November 5, 2012
76. Yogesh Wadadekar (NCRA),  Insights into Galaxy Evolution from Quantitative Morphology,  November 26, 2012
77. Kanak Saha (MPE, Germany),  Secular evolution: Spinning classical bulges and dark matter halos,  December 4, 2012
78. Surhud More (Kavli IPMU, Japan),  The structure of Milky Way dwarf spheroidals,  December 14, 2012
79. Yogesh Karandikar (Chalmers University of Technology, Sweden),  A/Tsys: Theoretical Aspects and Practical Trade-offs,  December 14, 2012
80. Nirupam Roy (NRAO, Socorro, USA),  Nova T Pyxidis: Results and Surprises,  December 21, 2012
81. Poonam Chandra (NCRA),  Strongly Interacting Supernovae,  January 4, 2013
82. Richard Wielebinski (MPIfR, Germany),  Cosmic Magnetic Fields,  January  9, 2013
83. Ramesh Bhat (Curtin University, Australia),  Uncovering the transient radio Universe: from single-dish to multi-element instruments,  January  24, 2013
84. Rajaram Nityananda (NCRA),  Optics at radio wavelengths,  February 11, 2013
85. Ariyeh Maller (City University of New York, USA),  The Milky Way's Warm Halo Clouds,  February  18, 2013
86. Swara Ravindranath (IUCAA),  Clumpy Structures and Violent Disk Instability at the Early Phase of Galaxy Formation,  March 18, 2013
87. Sunil Mukhi (IISER-Pune),  Recent Advances in String Theory,  March 25, 2013
Graduate Courses XE "Graduate Courses" 
Konar, S

1. Quantum & Statistical Mechanics II,  IUCAA-NCRA Graduate School, Pune 

2. Quantum Optics ,  Indian Institute Of Science Education And Research, ,Pune

Roy, S.

1. Radio Astronomical Techniques-II,  IUCAA-NCRA graduate School, March 18 to May 8, 2013.

Choudhury, Tirthankar Roy

1. Methods of Mathematical Physics I, IUCAA-NCRA Graduate School, August-September 2012.

Ph.D. Theses XE "Ph.D. Theses"  / M.Sc. Theses XE "Ph.D. Theses / M.Sc. Theses" 
Ph.D. Theses XE "Ph.D. Theses" 
M.Sc. Theses XE "M.Sc. Theses" 
Kantharia,Nimisha;  
a) Six-month MSc final year project on 'Book-keeping operations for TGSS,  SidharamTeli and TusharGonjari, Interdisplinary school of scientific computing, Pune university January - June 2012.
B.E. / B.Tech Thesis/ M.Tech XE "B.Tech Thesis." 
Chengalur, J.N.; Co-Guide:  Niruj, Mohan Ramanujam;  Arjunwadkar, Mihir

SurajMeghwani ,M. Tech. thesis,  Centre for Modelling and Simulation, University  of Pune, Compressed Sensing for Radio Astronomy Imaging
Kantharia, N.

Defined and supervised 
Four-month final year BE project on Study of radio emission from the nova remnant GK Persei, Abhishek, J. K.,  Indian Institute of Space Science and Technology (IIST), Thiruvananthapuram in January - April 2013.

VSRP PROJECTS / TRAINING OF COLLEGE STUDENTS XE "VSRP PROJECTS / TRAINING OF COLLEGE STUDENTS" 
ChoudhuryTirthankar Roy
1. Mohit Dixit (IISER, Pune), VSRP, May-July 2012 

2. PrasannaPatil (IISER, Thiruvananthapuram), Student Project, May-June 2012 
3. Two-month summer project on 'Arp and Abell objects in TGSS DR4, Deepak Suryavanshi, IISER, Thiruvananthapuram in June-July 2012

Kanekar, N. (co-guided )with Jayaram Chengalur, 
1. TusharShrotriya (IISER-Pune), final-year research project, between August 2012 and April 2013.

2. AvaniGovardhan (IISER-Pune), 4-month project, Probing fundamental constant evolution using a large Keck alkali-doublet sample, between August and December 2012.

3. Anshu Gupta (VSRP),A blind GBT survey for redshifted molecular absorption,  IISER-Mohali, between May and July 2012.
4. AkshitGoyal,(Summer Student), Probing fundamentalconstant evolution with NiII triplet lines, St. Stephen's College, New Delhi between May and July 2012. 

Konar, S
1. MSRP Alignment Statistics : GautamAnbunathan,Tamil Nadu Agricultural University, Coimbatore

2. Nulling Statistics of Radio Pulsars : DevanshAgarwal, IISER Trivandrum

3. Glitch Statistics of Radio Pulsars : Sandeep Kataria, IIT Kharagpur (VSRP)

Niruj Mohan Ramanujam
88. Real-time transient pipeline for the GMRT 

89. RFI mitigation schemes.

Wadadekar,  Yogesh
1. Quasars Evolution Analysis using Image Stacking,VSRP, Mani RatnamRai, IISER, Thiruvananthapuram

2. Introduction to Astronomy, Winter project, Sujay Mate, IISER, Pune

Popular Science Articles / Lectures XE "Popular Science Articles / Lectures" 
Bhattacharyya, B

Discovery of millisecond pulsars with the GMRT,  public talk at the JyotirvidyaParisantha

Konar, S.

1. Compact Stars : Video talk (suitable for school-children)  January, 2013 : Nehru Planetarium, Delhi.

2. Transit of Venus 2012 Bengali translation of a comic by Niruj R. Mohan on the above topic.

Niruj Mohan Ramanujam

90.  Radio astronomy for engineering college students, PIES, NCRA, July 19, 2012

91. Astronomy for volunteers of the DST Science Express train, NCRA, September 14, 2012

92. Radio astronomy at the Space Festival in BITS Pilani Goa, November 18 2012

93. Astronomy, in Hindi, University of Pune, Physics Department Pune district, GMRT, February 2, 2013

94. Radio astronomy, Ferguson college Astro club students, March  12, 2013

95. Radio astronomy, B.Sc. Physics students, REAP programme, Bangalore Planetarium, March 23, 2013
Oberoi, Divya
1. Translated 'Transit of Venus' a graphic novel behind the story of transit of Venus authored by NirujRamanujam Mohan to Hindi.

Wadadekar,  Yogesh
96. In search of Earth like planets" (in Marathi) at the ASTRONOMICA Club, Pune, 1 April 2012

a)  Transit of Venus 2012, extramural talk, NCRA, 5 June 2012

b) Extrasolar planets", Basic Astronomy Course, JyotirvidyaParisanstha, 22 May 2012

c) In search of earthlike planets with Kepler, at celebrity interaction at Ryan International School, Malad, Mumbai, 9 July 2012

Radio & TV Programmes XE "Radio & TV Programmes" 
Bhattacharyya B  &Roy, J.
The discovery news of six millisecond pulsars was casted in All India Radio Pune Akashvani through an interview on 10th April 2012 at 8:40 AM (in a program named "BiseshBarta").

Any other information XE "Any other information" 
Bhattacharyya B  &Roy, J.

The work on development of gating correlator for millisecond pulsars and astrometric studies using it was reported in  newspapers,  Times of India, Indian Express, DNA, and Deccan Herald.

ChoudhuryTirthankar Roy, Kantharia, N.G. and Katore, S.N.
Web-based GMRT ONLINE data monitoring tools: II. Monitoring pointing of GMRT antennas, Technical report at http://hdl.handle.net/2301/579.
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