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Science nghllghts

First Results from MFOSC-P : Low Resolution Optical
Spectroscopyof a Sampleof M dwarfs within 100parsecs

(A. S Rajpurohit Vipin Kumar, Mudit K. Srivastava, F. Allard, D.
Homeier VaibhavDixit and Ankita Patel) Arvind Rajpurohit
(February1l, 2020

Mt Abu Faint Object Spectrograprand Camera(MFOSGP) is an in-housedeveloped
instrumentfor the PhysicalResearch.aboratory(PRL) 1.2 m telescopet Mt Abu, India,
commissionedn 2019February(Fig. 1). Herewe presenthefirst scienceresultsderived
from the low-resolutionspectroscopyrogrammeof a sampleof M dwarfs carried out
during the commissioningun of MFOSGP between2019 FebruaryandJune M dwarfs
carry greatsignificancefor exoplanetsearchesn the habitablezoneand are amongthe
promising candidatesfor the observatorgs several ongoing observationalcampaigns
Determinationof their accurateatmosphericpropertiesand fundamentalparameterss
essentiako constrainboth their atmosphericand evolutionarymodels In this study, we
provide a low-resolution(R ~ 500) spectroscopicatalogueof 80 bright M dwarfs (J <
10) andclassifythemusingtheir optical spectra(Fig. 2). We havealsoperformedspectral
synthesisand ¢? minimization techniquesto determinetheir fundamentalparameters
regardingeffective temperatureand surfacegravity by comparingthe observedspectra
with the most recentBT-Settl syntheticspectra The spectraltype of M dwarfsin our
samplerangesfrom MO to M5. The derived effective temperatureand surfacegravity
rangefrom 4000 3000K and4.5i 5.5 dex, respectivelyln mostof the casesthe derived
spectrakypesarein goodagreementwith previouslyassigneghotometricclassifications
Source/Reference of the Work:;10.1093mnragstaal63
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Fig 1: - MFOSGP instrument

Fig 22 SDSS template spectra (red) is compared mounted on PRL 1.2m telescope

with observed spectral sequence of M dwarfs
(black). Representative spectra of different
subclasses from our sample are chosen to show the
match. The most prominent spectral features along
with the derived spectral type are also labeled. m



Science Highlights

Review Article

Qb ste rwat o nsi yofr T raclel ZGase's:

Instrumentation and Platform

L. K. Sahy Nidhi Tripathi, and Ravi Yadav

25 June, 2020
The earth'satmospheras a complex mixture of many gasesand their observationsare
incorporatedin chemistryclimate models Atmospheric observationshave been the
backboneof recentprogressn atmosphericscience particularlyaboutour understanding
of the sunatmospheranteractioncausingchemicaland radiative forcing linked to the
environmentand climate change In terms of technology,there has beena significant
progressn bothin-situ andremotesensingneasurementsf variousvariablesn the lower
atmosphereAmong manyvariablestracegaseolay importantrole in climatechangeand
severalenvironmentalproblems The recentprogressin both in-situ and remotesensing
basedinstrumentationshas enabledthe researchergo investigatevarious atmospheric
processesn greatdetail For example,gaschromatography{GC) basedinstrumentation
providesthe detectionfrom simpleto complexspeciegresentin the atmospherat very
low concentrationsThe laserbasedspectroscopiinstrumentsare emergingtools for fast
responsameasurementsf trace gaseswhich are importantto understandather short
term processesThe protontransferreactionmassspectrometryPTR-MS) is regardedas
one of the greattechnologiesfor the detectionof humerousbut specific types of trace
gasesnamely volatile organic compounds(VOCs). However,there are advantagesand
disadvantageef anyinstrumentin termsof quality of data,comprehensivenesandcost
In this paper,we have discussedthe recentprogressin instrumentationused for the
measurementsf trace gasesin the lower atmospheraising space aircraft and satellite
basedplatforms as well as somelaboratorytechniques However briefly, we have also
highlighted the progressduring the past couple of decadespresentstatusand future

scenarios of trace gas measurements in the South Asia region
(https//www.currentsciencacin/VolumesA1812/1893pdf)

AThAr We Br e at This deview article has been selectedfor the Highlight of the issue
(CURRENT SCIENCE, VOL. 118 NO. 12, 29 JUNE 2020
https://www.currentscienceac.in/Volumes/11812/1862pdf).

Lokesh Sahu

— Figure 1: A pictoria! representatiorl of the
Earth observation satellite atmosphericobservation systemconsistsof a
multitude of individual surface, air-, and
spacebasednstrumentaisedfor thein-situ and
Cloud Balloon remotesensingmeasurementsf trace gasesin
the lower atmosphere The integrated national
andinternationalstrategieswill be necessaryo
Spectrophotopeter v [JUGHISERS] make comprehensivemeasurementsof trace
)—i‘ X j gasedn the Earth'slower atmosphere
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Science Highlights

TOI-503 b: The First Known Brown-dwarf from the TESS Mission

& PARAS

(Rishikesh Sharma, Abhijit Chakraborty, Priyanka Chaturvedi, KESPRINT &
Harvard Team)

(March 27, 2020) Rishikesh Sharma
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https://doi.org/10.3847%2F1538-3881%2Fab7245

Events & Activities

Solar eclipse 2020 : Arare celestial event

Observations by A&A Division
(Dr. Veeresh

On 215t June 2020Earth witnessed asmnular solar eclipse and the path of annulari
passed through the northern part of India. The-ofifire was seen from some places in
Rajasthan, Haryana ahittarakandIn Ahmedabad, Solar eclipse lasted for nearly 3.5
hours (10:03 hrs. to 13:32 hrs.) with nearly 82% maxinalncuratiorof the Sun.
Researchers at PRL attempted to capture this rare celestial event using pinhole came
well as with the advance cameras. Depending on the position of the moon along the E
Sun line there are three types of solar eclipseartial solar eclipse, total solar eclipse ant
annular solar eclipse. Unlike partial eclipse, the total and annular eclipses are rare as
three bodies earth, moon and the sun must be exactly lined up. Annular eclipse occur:
when moon is at the farthest point in its orbit (apogee). At apogee the apparent size of
moon is smaller than the apparent size of the Sun and thus yieldingd-firey

Figure : Image of the Solar eclipse orft2line 2020 at Ahmedabad. Taken by silglesereflex camers
havmg exposure 1/6400 sec, ISO 200, f/16 at 400mm. CredlsriashlklrarGanesh
e <% 0 TR 3
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Figure : Images of the Sun durlng ecllpse on 21 June 2020 made using pinhole a
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Fig.117 Phases of the partial solar eclipse taken with the SPAR Telescope whicl
show the passage of the Moon over the full disk image of the Sun.

Yl

USD MAST G*band: (430.5 nm)
" 21/06,/2020"~105:52:19 UT.

Fig.21 High resolution images of the Sun in the photosphere (top) and chromosphere (bottc
observed by MAST during the eclipse. The irregularities on the lunar limb can be seen on the
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https://www.prl.res.in/~uso/solar_eclipse21062020.html

Awards and Honours

X Prabir Kumar Mitra (SRF,USO) haswon the first prize for an online
talk entittedin Mu | t | w aanaykisamd qnadalingof the largestsolar
flare in the solarcycle 240 presentedt the online 'InternationaMorkshop
on SpaceScience',jointly organizedby SpaceEducationand Research
Foundation, Ahmedabadand Departmentof Physics,Schoolof Science,
RK University, Rajkot,during 18-21 May, 2020

X Goutam Samanta (AssociateProfessorAMOPH) hasbeenfeaturedin
Optics& PhotonicaNews

x Dr. R. D. Deshpande (ScientistSG and Chair, GSDN) has
beennominatedasa Memberof the Scientific ProgrammeCommitteeby
thelUAC, New Delhi to planandinvite scientificprogrammesroundthe
Geochronologyacility in thecountry

x Dr. Arvind - Singh (ReaderGSDN) hasbeeninvited to bea Topical Editor
for thejournal OceanScience

x Shri. Jigar Raval (Scientist/EngineeSF and Head, ComputerCenter)
has been invited as a Member of Board or Studies for Computer
Engineering and Information Technology in the SankalchandPatel
College of Engineering(SPCE), a constituentinstitute of Sankalchand
PatelUniversity, Visnagar Gujarat



Obituaries

Shri V. D. Patel,
Sr. Technical AssistantC,
A&A Division

Dr. Sheela L.Kusumgarr,
ScientistF, Geosciences
Division

Dr. R. V. Bhonslg Senior
Professor, A&A Division -

01.08.1953 to 03.6.2020

02.3.1939 to 10.06.2020

12.11.1928 to 14.06.2020
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