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ABSTRACT

Antimony telluride (Sb,Tes) nanoparticles of different sizes were fabricated by mechanical alloying (MA)
of elemental Sb and Te powers for different durations. The powder nanostructures were pelletized,
annealed in Ar ambient, and characterized by XRD, FESEM, TEM to study the effect of milling time and
thermal treatment on particle size, grain growth, and crystallinity. The annealed and unannealed
pelletized nanostructures were analyzed in a PPMS to study the effect of grain growth on their electrical
and thermoelectric properties. Room temperature electrical conductivity of the p-type semiconductor
nanostructures improved significantly (from ~10> to ~ 10> mho/m) due to thermal annealing and results
in the considerable improvement in thermoelectric figure of merit (ZT). Thermal annealing-induced
grain growth also transforms the semiconducting nature of the sample to metallic. The reduced ther-
mal conductivity of the nanostructures with reduced grain size improves the ZT. The temperature-
dependent Lorenz number (Leffective) iS used to find the electronic contribution of total thermal con-

X-ray diffraction
Thermoelectric properties

ductivity, and it is explained by the non-parabolic Kane model.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Thermoelectric materials are efficient converters of waste heat
into useable electrical energy due to their high Seebeck coefficients
[1,2]. Thermoelectric figure of merit ZT defines the performance of a
thermoelectric material in converting thermal energy to electricity.
The ZT is defined as, ZT = S?T/K, where S,0, and K represent the
Seebeck coefficient, electrical conductivity, the thermal conductivity
of the material, respectively, and T is the temperature in K [3]. The S%c
term is defined as the power factor. Owing to the demand for alter-
native energy sources, the quest for new materials with an improved
figure of merit (ZT) has increased globally at a rapid rate [4,5].

In general, semiconductors are better thermoelectric materials
compared to metals [6]. According to Wiedemann-Franz law [7],
most metals have a nearly constant electrical to thermal conduc-
tivity ratio, and increasing electrical conductivity is difficult
without increasing their thermal conductivity. However, a good ZT
value requires a high electrical conductivity and simultaneously a
lower thermal conductivity. Hence, for metals or metallic alloys, the
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only possible way to obtain a significant figure of merit is to have a
high value of the Seebeck coefficient. Unfortunately, most metals
show very small Seebeck coefficients (~10 uV/K), and their ther-
moelectric efficiencies are only fractions of a percent. On the other
hand, semiconductors with comparatively higher Seebeck coeffi-
cient values (~100 uV/K) had drawn strong attention as thermo-
electric materials since 1920 [8]. Low bandgap semiconductors
possess high electrical conductivity, comparable to metals.
Compared to bulk materials, nanomaterials have low thermal
conductivity because of lower lattice thermal conductivity result-
ing from the increased phonon scattering due to smaller grain size
[9—12]. Thus, nanostructured semiconductors of smaller bandgaps
are considered the most favorable thermoelectric materials as they
produce a reasonably higher figure of merit values.

Antimony telluride (SbyTes), a low bandgap semiconductor, has
been considered as one of the promising thermoelectric materials for
low-temperature applications [13—15]. Nano-structured Sb,Tes thin
films fabricated by physical vapor deposition [16], metal-organic
chemical vapor deposition [17,18], thermal co-evaporation [19],
flash evaporation [20], electrochemical method [21], ion beam sput-
tering [22], molecular beam epitaxy [23] etc. have shown good ther-
moelectric conversion efficiency. On the other hand, single-phase
SboTes  nanoparticles  synthesized by  microwave-assisted
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ARTICLE INFO ABSTRACT
Keywords: Thermoelectric materials convert waste heat energy efficiently to electricity in an eco-friendly manner. BisTes is
Nanostructures a known thermoelectric material, which can convert waste heat and solar energy into electricity in the 200-400
Microstructure K temperature range. BiTe3 nanocrystals are prepared in powder form by solvent-free mechanical alloying of
X-ray diffraction . . . . . is
Th lectri elemental Bi and Te powder mixtures under an inert Ar atmosphere. The crystallite size and composition of the
ermoelectrics

BiyTes nanocrystals are analyzed using X-ray diffraction, field-emission scanning electron microscope and
energy-dispersive X-ray spectroscopy. Thermal and electrical behaviours and the effect of thermal annealing are
studied on the 10 h ball-milled sample in a physical properties measurement system in the 30-375 K temperature
range. It is observed that the high-temperature thermal annealing induces significant grain growth, reduces
lattice strain, along with a reduction of bandgap energy of the mechanically alloyed BiyTes nanostructures.
Thermoelectric properties and the figure of merit of the nanostructures have improved significantly upon
thermal annealing. Enhanced thermoelectric performance of the annealed nanostructures has been explained
considering the change in their thermal conductivity, electrical resistivity, and crystallite size induced by thermal
treatment.
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ABSTRACT

A total of 254 plant species belonging to 151 genera and 47 families were collected from alpine and subalpine regions
of Dzongri Goecha La area. Of the total species collected, the first ten dominating family contributed more than 52.75%
while the first ten dominating genera contributed 37.74 % of total genera of the studied area. 22 taxa have been reported

new to region during the study,

KEYWOI'dS: Checklist, flora, vascular plants, Khangchendzonga, Biosphere Reserve. Alpine plants

INTRODUCTION

One of the prerequisites for biodiversity assessments and
strategy for plant conservation is to the document the plant
diversity of a region. The Himalaya has a remarkable range
of biodiversity in its diverse habitats and ecosystems, The
distribution of plant species in fragile alpine ecosystems is
dynamic and need to be recorded at different intervals to
understand the pattern and potential migration of plant
species to different habitats. Keeping in this in mind, this
study has been carried out in the alpine and subalpine
region of Dzongri-Goecha La of West Sikkim to document
the plants occurring on the region. Exploration was done
between July 2016 to September 2020 for collection of plant
specimens along different altitudinal gradient towards the
partial fulfilment of the objective of the project entitled
“Biodiversity Assessment through Long-lerm Monitoring Plots

Himalayan Studies.

The Dzongri-Goecha La area is well-known for its
pristine natural landscapes and mesmeric meadows
of alpine flowers. This is also one of the highest fragile
ecosystems listed under UNESCO World Heritage
Site i.e., Khangchendzonga Biosphere Reserve (KBR).
The vegetation of the area comprises of subalpine
Rhododendron  Forest, alpine scrubs and meadows.
Though includes a smaller area, but due to high variations
in elevation from 3000-4800 m asl. plant diversity of the
area is remarkably high and unique. Recent study shows
that, the biodiversity of this region under threat due to
various factors such as heavy grazing, over exploitation
of plant resources and high influx of tourist etc.

MATERIAL AND METHODS

in Indian Himalayan Landscape” under National Mission of

The Dzongri Goecha La trekking starts from Yuksom,
situated at an elevation of 1760 m asl. and ends at Goecha

Submitted : 18.07.2022

Accepted : 28,07.2022

Date of Publication 31.07.2022


SL.no. 25


sl.no....25

G RHEEDEA

Jmarmal of the indian Assectution for Angicspen Tamacery

RESEARCH ARTICLE

Vol 30{2): 286-292 (2020)

ISSIN: 09712373 [Prinit Edition)

55N 25422438 (Dnling Bdftion)

nttps-Hd dal 0rg0 27 244K heedua. 2020.20.02 05

Notes on two lesser known Codonopsis
(Campanulaceae) from eastern Himalaya, India

Dash 8.8.", Lahiri 5., Ghosh A& B.K. Sinha'
'Botanical Survey of intia, CGO Comples. Balt Leke, Kokaia, West Bengsl — 700 064, india
“Ceniral Mational Herberumn, Botanical Sureey of inda, Howesh, West Bangal - 711 103, india
UG CAS Department of Boterry, The Unhersity of Burthwan, Golapbag, Burdwen, West Bengal - 713 104, incta
"E-mai: ssoash DO @gmall com

Abstract: Two lesser known species of Codonepsis Wall
[Czrnp:nu]mae}. piz. C, benthamii Hook.f. & Thomson
and € subsimplex Hook £ & Thomson were collecred
after a lapse of more than 2 cenmury from Sikkim
Himalaya, India, The authors evaluared the Phennlogy
of the above species in the las hundred vears which
shows a significance alteration. In this paper. information
about the raxonomy. habitar, distribution and phenclogy
are discussed along with photographic images.
Keywords: Codomopis bentfiri, . sulwcimiplex, Phenology,
Rediscovery, Sikkim, Taxonomy.

Introduction

The genus Cmfonnp.u's Wall. lC:.tnFahul:icl::lt) 15
Widl.'i}l diseributed in tetiperate to :lpirl: region of
Agia and Europe and includes about 64 species
(Hucng. 2015b). The genws includes perennial ercce
hcrbs or ii:rba:.‘:uus twiners characterized by
solitary and linge campanulate flowers, generally
witha Pﬂ:uii::ﬁ)ulndtm: (Haridasan & Mukhmjcn
1996; Hong, 2015a; Mabbtr]c)'. lt]iT]_ Clarke
(1881) reported 10 species of Codonopsis from the
then British India
Campamimaea Blume and Cyelocodon Griff Recent
field seudies in Himalayas (Dash, 2018), revealed
the oecurrence of 15 species in India, of which €.
ovata Benth,, € dematidea (Schrenk) C.B.Clarke
and C. mnmrffj';:h'a Benth, show an extended
diseribution in Western Him:h}'a., while the rest
12 species are restricted to eastern Himala}ra.

I.ll'ldlfr two  sections;

Revetved: 14,09, 2019, Revied & Accepted: 10,04,2020
Prublivhed €eling: 30,06, 2030

During field explorations in the East district of
Sikkim, swao species of Codomapsis were came across
in Kyongnosla Alpine Sancruary, After consulting
the relevant literature (Hooker & Thomson, 1838;
Clarke, 1881; Komaroy, 1908; Hong ef al, 20113
Hong, 2013a), type specimens, protologue and
other specimens housed in different herbaria (A,
ARUN, ASSAM, BSHC, CAL, DD, E, GH, K,
LWG, PE). they were identified as C. benthamii
Hook.f. & Thomson and . mbﬁfmpfr:x Hook.f, &
Thomson. €. benthawii is rediscovered after 110
years while €. J:lfm'mpﬁ'x after a gap of 50 years
after their last collection in India.

Material and Methods

Fiuwcring ipecimens were collected from
Kyongnaosh Alpine Sancruary (East diseriee, Sikkim,
India) and vuuchcrspcr_'im::‘tls were prtpar:& asper
standard prucﬂiu.n: Gaiﬂ& Rao, 1977). Phumgr.lphs
were taken in field with a Sony HX 400V camera,
The n'l.id:mrnurph(ﬂugjcal characrers of Aowers were
studied using stereo-zoom microscope (Olympus
SZol, _].lpun.). Detailed descriprion was based on
field ohservations and herbarium sprdm-cns l:A,
ARUN, ASSAM, BSHC, CAL, DIY, E, GH, K and
LWG: acronyms as PerThirrs, 20260 i:omi.nu(!usi}r
updated). To evaluate the change in flowering ime
of these two species in the last hundred years,
Primack ef al. (2004) was followed.

Taxonomic treatment

Codonopsis benthamii Hook.f. & Thomson, J.
Proc. Linn. 5oc., Bor. X 14, 1357, Lectotype
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ABSTRACT

Twenty two species reported here as addition to the Flora of Kanchenjunga Biosphere Reserve, Sikkim. Besides Rubus
lasiostylus Focke reported here for the first time from Sikkim Himalaya. A comprehensive description, information on
phenology and ecolegy of each of the species has been provided here for easy identification.

Keywords: Floristic Diversity, KBR, New Additions, Silkim

INTRODUCTION

The Kanchenjunga Biosphere Reserve (KBR) is located
in West and North district of Sikkim between 27°15"-
27°57'N latitude and 88°02°-88°40°E longitude. The
biosphere reserve comprises an area of 2619.92 sq. km of
which the core zone is about 1784 sq. km and the buffer
zone is 835.92 sq. km. Due to its great biodiversity along
with multi-ethnic culture, UNESCO acknowledged this
biosphere reserve as World Heritage Site in the year 2018.
The biosphere reserve falls within the Himalaya global
biodiversity hotspot and shows an unrivaled range of
sub-tropical to alpine ecosystems. Khangchendzonga

Biosphere Reserve is covers 25% of the State of Sikkim,
recognized as one of India’s most noteworthy biodiversity
concentrations. Maity & al., (2018) enumerated 1584
species of flowering plants from the area while dealing
the Flora of Kanchenjunga Biosphere Reserve. However,
certain parts of the KBR are yet to be explored and
documented. Recently, during our visit to KBR in
connection with setting up permanent plots under the
project “Biodiversity Assessment through Long-term
Monitoring Plots in Indian Himalayan Landscape™ for
monitoring of plant diversity change in the Dzongri-
Gocha La area, we have collected a total of 400 plant
specimens. Interestingly, 22 species belonging to 13
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Abstract

Erigeron jaeschkei (Asteraccae: Asteréac: Conyzinac) has been rediscovered after more than 15 decades from the Spiti valley
of Himachal Pradesh, India. The protologuce of ihis species name had been cited wrongly in scveral published litcrature
sourees and online databases. which is corrected in the present treatment. Apart from a brief diagnosis and types, no detaled
madern deseription, illustration or photograph was availabbe. for this species. Therefore, a detiled deseription and a coloar
photo-plate based on our collection are provided for the first time to facilitate entification of this less-known species. A
lectoty pe is also desigrated from the original collecuen by Dr. Jischie.

Key words: Compesitae. endemie. Falori Pass, Jasehke, lectotype, recollection

Introduction

The genus Erigevon Linnacus (1753: 863) belongs to the subinbe Conyzinee under the tnbe Astercac of the
fmnily Asteraceas | Compositee (Nesom 2008), The genus has ¢ 390 species (Nesom 2006) with a cosmopolitan
distribution, and is represented by 21 species with 2 varicties in India (Karthikeyan er al. 2020). In connection with
a field survey (in scarch for species of Asier Linnacus (1753: §72) and their look-glike taxa) under SERB-CRG
project (CRG202 1/ TH), few specimens of an uncertain species of Erigeron were collected from two locations
in Spiti Valley, Lahaul and Spiti District of Himachal Pradesh, India, The specics was later identified as £ jasseike
Vierhapper {19262 12) based on our detailed study of specimens, consultation of the protologue and original materials
of E. jaeschiet, and also by our morphobogical comparisons with other related species of Erigeron.

While descnbing £, lumalafensis Vierhapper (1906: 491) as  new species, Friedrch (Karl Max) Vierhapper
compared i with another, yet unnamed species by stating " Am Faloripalt hat Jaeschke noch cine andere (einpihnge?) At
gesammelt(Faloripall, Taeschke: hb. UV, welche vielleicht ehenfalls den Plelocephali angehdrt. Sic unterscheidet sich
von E. Himalajensis durch dinnere Stengel, vici langer gesticlie Basalbltter mit bedentend breiterer., breit elliptischer
oder verkehre-ciffirmiger Lamina, breitere Stengeiblatter und insbesondere durch das riemlich gletchmifipe, abstchend
dicht-haarige, nicht dritsige Indument der Vegetationsorgane™ Later, Viethapper validly published a name of thar
unnamed species as E. faeschkei Vierhapper (1926: 12) by providing o diagnosis: he also ciied specimens {syntypes)
and indicated the herbarium where the specimens were preserved.

Erigenan jaeschker 15 endemic to India with & very restncted distnbution in Himachal Pradesh. The species was
described based on the specimens collected by Heimrich August Jischke from Falon Pass, Lahsul, Himachal Pradesh,
cither between 18561864 or 1865-186K. Though the vear of collection is neither mentioned in the protologue, nor
in the label data of Jischke's collection, it has been traced out on & study of Fischke's biography published by Bray
{1983

Accepred by Alexander Sewnikov: 1 Nov 2024; published! 28 Nov. 2024 75
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ABSTRACT

A total of 254 plant species belonging to 151 genera and 47 families were collected from alpine and subalpine regions
of Dzongri Goecha La area. Of the total species collected, the first ten dominating family contributed more than 52.75%
while the first ten dominating genera contributed 37.74 % of total genera of the studied area. 22 taxa have been reported

new to region during the study,

KEYWOI'dS: Checklist, flora, vascular plants, Khangchendzonga, Biosphere Reserve. Alpine plants

INTRODUCTION

One of the prerequisites for biodiversity assessments and
strategy for plant conservation is to the document the plant
diversity of a region. The Himalaya has a remarkable range
of biodiversity in its diverse habitats and ecosystems, The
distribution of plant species in fragile alpine ecosystems is
dynamic and need to be recorded at different intervals to
understand the pattern and potential migration of plant
species to different habitats. Keeping in this in mind, this
study has been carried out in the alpine and subalpine
region of Dzongri-Goecha La of West Sikkim to document
the plants occurring on the region. Exploration was done
between July 2016 to September 2020 for collection of plant
specimens along different altitudinal gradient towards the
partial fulfilment of the objective of the project entitled
“Biodiversity Assessment through Long-lerm Monitoring Plots

Himalayan Studies.

The Dzongri-Goecha La area is well-known for its
pristine natural landscapes and mesmeric meadows
of alpine flowers. This is also one of the highest fragile
ecosystems listed under UNESCO World Heritage
Site i.e., Khangchendzonga Biosphere Reserve (KBR).
The vegetation of the area comprises of subalpine
Rhododendron  Forest, alpine scrubs and meadows.
Though includes a smaller area, but due to high variations
in elevation from 3000-4800 m asl. plant diversity of the
area is remarkably high and unique. Recent study shows
that, the biodiversity of this region under threat due to
various factors such as heavy grazing, over exploitation
of plant resources and high influx of tourist etc.

MATERIAL AND METHODS

in Indian Himalayan Landscape” under National Mission of

The Dzongri Goecha La trekking starts from Yuksom,
situated at an elevation of 1760 m asl. and ends at Goecha
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Notes on two lesser known Codonopsis
(Campanulaceae) from eastern Himalaya, India

Dash 8.8.", Lahiri 5., Ghosh A& B.K. Sinha'
'Botanical Survey of intia, CGO Comples. Balt Leke, Kokaia, West Bengsl — 700 064, india
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Abstract: Two lesser known species of Codonepsis Wall
[Czrnp:nu]mae}. piz. C, benthamii Hook.f. & Thomson
and € subsimplex Hook £ & Thomson were collecred
after a lapse of more than 2 cenmury from Sikkim
Himalaya, India, The authors evaluared the Phennlogy
of the above species in the las hundred vears which
shows a significance alteration. In this paper. information
about the raxonomy. habitar, distribution and phenclogy
are discussed along with photographic images.
Keywords: Codomopis bentfiri, . sulwcimiplex, Phenology,
Rediscovery, Sikkim, Taxonomy.

Introduction

The genus Cmfonnp.u's Wall. lC:.tnFahul:icl::lt) 15
Widl.'i}l diseributed in tetiperate to :lpirl: region of
Agia and Europe and includes about 64 species
(Hucng. 2015b). The genws includes perennial ercce
hcrbs or ii:rba:.‘:uus twiners characterized by
solitary and linge campanulate flowers, generally
witha Pﬂ:uii::ﬁ)ulndtm: (Haridasan & Mukhmjcn
1996; Hong, 2015a; Mabbtr]c)'. lt]iT]_ Clarke
(1881) reported 10 species of Codonopsis from the
then British India
Campamimaea Blume and Cyelocodon Griff Recent
field seudies in Himalayas (Dash, 2018), revealed
the oecurrence of 15 species in India, of which €.
ovata Benth,, € dematidea (Schrenk) C.B.Clarke
and C. mnmrffj';:h'a Benth, show an extended
diseribution in Western Him:h}'a., while the rest
12 species are restricted to eastern Himala}ra.

I.ll'ldlfr two  sections;

Revetved: 14,09, 2019, Revied & Accepted: 10,04,2020
Prublivhed €eling: 30,06, 2030

During field explorations in the East district of
Sikkim, swao species of Codomapsis were came across
in Kyongnosla Alpine Sancruary, After consulting
the relevant literature (Hooker & Thomson, 1838;
Clarke, 1881; Komaroy, 1908; Hong ef al, 20113
Hong, 2013a), type specimens, protologue and
other specimens housed in different herbaria (A,
ARUN, ASSAM, BSHC, CAL, DD, E, GH, K,
LWG, PE). they were identified as C. benthamii
Hook.f. & Thomson and . mbﬁfmpfr:x Hook.f, &
Thomson. €. benthawii is rediscovered after 110
years while €. J:lfm'mpﬁ'x after a gap of 50 years
after their last collection in India.

Material and Methods

Fiuwcring ipecimens were collected from
Kyongnaosh Alpine Sancruary (East diseriee, Sikkim,
India) and vuuchcrspcr_'im::‘tls were prtpar:& asper
standard prucﬂiu.n: Gaiﬂ& Rao, 1977). Phumgr.lphs
were taken in field with a Sony HX 400V camera,
The n'l.id:mrnurph(ﬂugjcal characrers of Aowers were
studied using stereo-zoom microscope (Olympus
SZol, _].lpun.). Detailed descriprion was based on
field ohservations and herbarium sprdm-cns l:A,
ARUN, ASSAM, BSHC, CAL, DIY, E, GH, K and
LWG: acronyms as PerThirrs, 20260 i:omi.nu(!usi}r
updated). To evaluate the change in flowering ime
of these two species in the last hundred years,
Primack ef al. (2004) was followed.

Taxonomic treatment

Codonopsis benthamii Hook.f. & Thomson, J.
Proc. Linn. 5oc., Bor. X 14, 1357, Lectotype
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Rediscovery of Erigeron jaeschkei (Asteraceae: Astereae: Conyzinae) and notes on
its correct protologue and typification
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Abstract

Erigeron jaeschkei (Asteraccae: Asteréac: Conyzinac) has been rediscovered after more than 15 decades from the Spiti valley
of Himachal Pradesh, India. The protologuce of ihis species name had been cited wrongly in scveral published litcrature
sourees and online databases. which is corrected in the present treatment. Apart from a brief diagnosis and types, no detaled
madern deseription, illustration or photograph was availabbe. for this species. Therefore, a detiled deseription and a coloar
photo-plate based on our collection are provided for the first time to facilitate entification of this less-known species. A
lectoty pe is also desigrated from the original collecuen by Dr. Jischie.

Key words: Compesitae. endemie. Falori Pass, Jasehke, lectotype, recollection

Introduction

The genus Erigevon Linnacus (1753: 863) belongs to the subinbe Conyzinee under the tnbe Astercac of the
fmnily Asteraceas | Compositee (Nesom 2008), The genus has ¢ 390 species (Nesom 2006) with a cosmopolitan
distribution, and is represented by 21 species with 2 varicties in India (Karthikeyan er al. 2020). In connection with
a field survey (in scarch for species of Asier Linnacus (1753: §72) and their look-glike taxa) under SERB-CRG
project (CRG202 1/ TH), few specimens of an uncertain species of Erigeron were collected from two locations
in Spiti Valley, Lahaul and Spiti District of Himachal Pradesh, India, The specics was later identified as £ jasseike
Vierhapper {19262 12) based on our detailed study of specimens, consultation of the protologue and original materials
of E. jaeschiet, and also by our morphobogical comparisons with other related species of Erigeron.

While descnbing £, lumalafensis Vierhapper (1906: 491) as  new species, Friedrch (Karl Max) Vierhapper
compared i with another, yet unnamed species by stating " Am Faloripalt hat Jaeschke noch cine andere (einpihnge?) At
gesammelt(Faloripall, Taeschke: hb. UV, welche vielleicht ehenfalls den Plelocephali angehdrt. Sic unterscheidet sich
von E. Himalajensis durch dinnere Stengel, vici langer gesticlie Basalbltter mit bedentend breiterer., breit elliptischer
oder verkehre-ciffirmiger Lamina, breitere Stengeiblatter und insbesondere durch das riemlich gletchmifipe, abstchend
dicht-haarige, nicht dritsige Indument der Vegetationsorgane™ Later, Viethapper validly published a name of thar
unnamed species as E. faeschkei Vierhapper (1926: 12) by providing o diagnosis: he also ciied specimens {syntypes)
and indicated the herbarium where the specimens were preserved.

Erigenan jaeschker 15 endemic to India with & very restncted distnbution in Himachal Pradesh. The species was
described based on the specimens collected by Heimrich August Jischke from Falon Pass, Lahsul, Himachal Pradesh,
cither between 18561864 or 1865-186K. Though the vear of collection is neither mentioned in the protologue, nor
in the label data of Jischke's collection, it has been traced out on & study of Fischke's biography published by Bray
{1983

Accepred by Alexander Sewnikov: 1 Nov 2024; published! 28 Nov. 2024 75


sl.no.25


\ SL. NO. 26

e

A AN Wi

r: = 1';“'J~‘;§;=si'*—-;r :_ _;5
",\.: _ e

[ S

L]
'3

1 9G
l:

» Department of Biotechnology,

Ministry of Science and Technology,
lﬁ:wemmunt of Indis, New Delhi, hereinafier ref:

erred 1o as the ‘DET (which expression

unless excluded by or repugnant to the subject shall mean and include its successor-

d assigns) of the ONE PART;

B AND
The University of Burdwans society under the Societies R

gistered office in/at Rajbati, Burdwan,

shall where the context so admits include its successors and permitted assigns) of the OTHER
PART;

in-office

egistration Act — 1860, having its
hereinafter referred 1o s BU (which expression

~ HEREAS DBT being desirous of Research on Human Ge
- {;\ s@pport & project submitted by Prof. Anupam Basu for th
o\ L

€ altainment of the objectives,
hereinafier described in the Annexure | annexed hereto;
\/ﬂ ““ 15 Memorandum of Agreement (MoA) defines the role and responsibilities of the
' [l a W
“M‘l " frticipating agencies, monitoring and other matters related to the *A Genetic Algorithm-
S

iuﬂ Targeted Approach for Understanding the Phenotypic Heterogeneity of
alasse

mia Syndromes in Northern and Enstern Indian Population”
Mﬁ* o
LR PP .

netics & Genomics decided 1o

v

3
n‘ﬁ'.'l: E&t‘
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the sibili f Prol. An
, b responsibility of Prof. Anupam Basu & The Uni
Q'Ji:‘g"

NOW THE PARTIES HERETO AGREE AS FOLLOWS:-
1.0 . ROLE OF DEPARTMENT OF BIOTECHNOLOGY, NEW DELHI

To provide funds to the extent of 7379121.000ver a period of 3 years from the date of
sanction of the project, to The University of Burdwan for undertaking activities as detailed
in Annexure 1. Details of the funds to be provided are given in Annexure I1.

ROLE OF THE UNIVERSITY OF BURDWAN (Institute)

To provide their contribution of NILforNIL years from date of sanction of the project
as detailed in Annexure — 11, (if a joinily supported projec)
Ta provide existing facilities as mentioned iri the project document.

To be responsible for accom plishing objectives identified and activities listed.

To allow the Scientists authorized by DBT to work with the Research &

Development team of the center in all stages of process development and production.

To recruit all scientific and non-scientific staff as sanctioned by DBT.

To prepare and submit all periodical reports and other documents that would be
required by DBT.

To maintain a separate audit head of account for the grants received from DB for the
project.

To submit an annual audited statement of expenditure incurred under the project,

To ensure effective utilization of the grant given by DBT for the purpose for which it
was granted and to ensure timely progress of project work.

The manpower, both scientific and non-scientific, recruited shall be purely on
contractual terms & conditions such that the contract for engagement of the
manpower shall run concurrently with the said

project period only.
DURATION OF PROJECT
Duration of project shall be 3 years from the date the Praject has been sanctioned by
DBT.
RIGHTS OF

OWNERBHIPFTECHNQLDGY TRANSFER  AND
UTILIZATION

Thlmew—howﬂmemted&mnllupmjml

by Prof. Anupam Basu will be the joint
property of The University of Burdwan a

nd DBT, Government of India. It shall be

versity of Burdwan to take

Recessary action for protection ufthninlullutmlpmpmyniaingmnufﬂn

FH.{HEETﬂimughpmpwin
Thnhmﬂmwdmulﬁﬂdmhmmfmﬂmmhlrmmm“nnlm
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usive basis on such terms and conditions as may be determined by DBT,
Nl
G .



43 All the assets including the equipment and produce acquired will be the property of
DBT and shall not be utilized for purposes other than those for which the grant has
been sanctioned. The rights of The University of Burdwan. under this MoA shall
not be transferred to any other party without prior approval in writing of DBT.

44 It shall be the responsibility of Prof. Anupam Basu to ensure that support of DBT is
suitably acknowledged in the publications (papers, reports, etc.) arising out of the
PROJECT,

5, SECRECY

It is hereby agreed that the participating agencies shall keep information and data collected

completely secret provided that the right to transfer the technology shall rest with the DBT.

MONITORING
6.1 The progress of implementation of the project and proper utilization of grant shall be
reviewed by the DBT and by the Monitoring Commitiee set up by DBT.
4 6.2 The periodic progress of physical achievements and the utilization of funds, statement

of expenditure shall be evaluated by the Meonitoring Committee.
6.3 The Comptroller and Auditor General of India. at his diseretion shall have the right of

access lo the books and accounts of The University of Burdwan for the grants
received from DBT for this project.

6.4 The DBT may terminate the grant at any stage if it is convinced that the grant has not

been properly utilized or appropriale progress has not been made. [n the event, DBT
terminates the grant, Prof. Anupam Basu shall hand over all documents including
technical details and equipment purchased related to the project.

7.0 DURATION OF MEMORANDUM OF AGREEMENT

This MoA will remain inforce for the duration of the project and until all claims are settled
between DBT and The University of Burdwan.

8.0  ARBITRATION
In the event of any question, dispute or difference wl;glsnewr arising between the parties to
this Agreement out of or relating to the construction, meaning, scope, operation or effect of
this Agreement or the validity of the breach thereof shall be referred to an Arbitrator to be
appointed by mutual consent of both the parties herein, If the parties cannot agree on the
appointment of the Arbitrator within a period of one month from the notification by one party
mmamhwofuishnﬂufluﬁhdimm,ﬂimlhuArhimmtahlllhnmminmdhyﬂw
Secretary, Department of Legal Affairs, Ministry of Law & Justice, Government of India. The
isions of the Arbitration and Conciliation Act, 1996 will be applicable and the award

D‘r’ -n’*"hnda thereunder shall be final and binding upon the parties hereto, nul:}ent to legal remedies




90. GOVERNING LAW

This Contract shall be governed by the Law of India for the time being in force.
IN WITNESS WHEREOF the parties hereto

have signed, sealed and delivered this
Agreement on the day, month and year first above wrilten in presence of:

Witnesgsges:

Signed by e

(Designation)
2.

For and on behalf of The President of India

For and on behalf of
The University of Burdwan




TERMS & CONDITIONS OF THE GRANT
(To be signed and enclosed with concern filled proforma)

I. Approval of the Research proposal and the grant released would be for the spercllﬁc
project mentioned in paras | to V of this proposal nnd1 grant shm_]ld be EKFJI.IﬂllrEh'
spent on the project for which it has been sanctioned within the stipulated time. T:he
Institute is not permitted to seck or utilize funds from any other organization
(Government, Semi Government, Autonomous or Private) for this reagnr-:h project.
Any unspent part of amount would be surrendered to the Govt. of .[ndm.thmugh an
account payee demand draft drawn in favor of the “Drawing and leihursmg Officer,
Department of Biotechnology, New Delhi", and carry forward of funds of th: next
financial year for utilization for the same project may be considered only with the
specific approval of the Department of Biotechnology (DBT),

2. For permanent/semi-permanent assets acquired solely or mainly out of the grant, an
audited record in the form of a register in the prescribed proforma (enclosed at
Appendix-*A") shall be maintained by the Institute. The term “assets™ means (
immovable property and (1) movable property of a capital nature, where the value
exceeds Rs. 1000/~ The grant will not be utilized for construction of any immovable

praperty, Full facilities by way of accommodation, ete. for the project will be given
by the Institute,

3. All the assets acquired from the grant will be the property of Gowt. of India and
should not without the prior sanction of the Dept. of Biotechnology, be disposed of,

ar encumbered or utilized for purpose other than those for which the grant has been
sanctioned.

4. At the conelusion of the project, the Govt. of India will be
dispose of assets which are the property of the Government,
to Govt. necessary facilities for arranging the sale
Government may, however, consider (
assets created under a
science.

free to sell or otherwise
The Institute shall render
[ disposal of these assels. The
he request of host institutions to retain the
project for carrying out similar work for the promotion of

6. The Institute is required to send 1o DBT a list of assets referred to at Sl. No. 2 above
al the end of each financial year as well as gt the time of seeking further installments
of the grant.

M\ 7. The Institute would furnish to the Dept, of Bio
\/ ‘ﬂﬁ and an audited statement of expenditure  duly signed by the P.1,, the Head of the
Institute and the Head of the Finance w Ng, pert

) i aining to the grant at the end of each
m,ﬂ-%chl year 85 well as a consolidated statement of expenditure at the end of the
# ‘ ‘“1‘ W .
10 “completion of the project,
A stamped receipt be sent to the De

oA\
pt. of Biotechnology an receipt of the Cheque/
wﬁmmd draft towards each release,
D{y‘* ‘o

technology a Utilization Certificate

tﬁ

g
ST &
a""




9. The Comptroller and Auditor-General of India at his discretion shall have the right of

access to the books and accounts of the Institute for the grant received from the
Government,

10. The Institute would maintain separate audited asccounts for the project. If it is found

expedient 1o keep a part or whole of the grant in a ban][; neeount earning interest, the
interest (thus earned should be reported to the Dept. of Biotechnology.

. Sale proceeds, if any, as a result of the development of the project arising directly
from funds granted by the Dept. of Biotechnology shall be reported to the Govt. of

India. The Govt. of India may at its discretion allow a portion of such receipt to be
retained by the Institute for its utilization for the project activities.

Investigators/Institutes wishing to publish paptrs based on the research work done

under Dept. of Biotechnology projects should acknowledge the financial support
received from the Dept. of Biotechnology.

Investigators/Institutes may utilize various resources such as the Bioinformatics
resources, experimental materials, reagents, cell lines, animals, ete. from the National
fucilities/Institutes/Centers  established by this Department as per the terms of

transactions followed by them. More information may be obtained about such facility
from DBT websites:

hitp:/fwww.dbtindia.org// www.dbtindia.nic.in,
www.btisnet.ac.in,

I4. Investigators / Institutes shall follow th

¢ detailed instructions on technology transfer
and Intellectual Property Rights (IPR) as given at Annexure - V. The same has the

approval of the Ministry of Finance, Govt, of India vide Dept. of Expenditure, Plan

Finance II - Division Letter No. 33 (5) /PF.AV99 dated 22nd February, 2000. Any
deviation from these instructions may be brought to the natice of this Department.

Investigators / Institutes may file patents with the help of the Biotechnology Patents
Facilitating Cell (BPFC) established at DBT an priority bases. The format for filing
the patents may be seen at Annexure —V1.

15.

16. The Gowt, of India (Dept, of Biotechnolo

gy) will have the right to call for drawings,
specifications and other data necessary to enable the transfer of know-how to other
parties and the Institute shall supply all the needed information at the request of the
Department of Biotechnology which will ensure confidentiality. The information
required for commercializing Biotechnologies may be furnished 1o this Dept. as per
the format enclosed at Annexure — VII. More information on commercialization can
be found at the website www.ebe.nic.in. ’

17. The Institute may not entrust the implementation of the wark for which the grant is

being sanctioned to another institution and to divert the grant receipts as assistance to

I e the latter institution, However, In such situations the express permission of DBT may

A 3.'04, be obtained, In case the grantee is not in g position to execute or complete the project,

I it may be required to refund forthwith to the Govt, of Indin (Department of

\v/n. ulﬂ‘ Biotechnology) the entire amount of grant received by it,
ook ROTECvoen

m‘#‘ll‘“'ﬂi. The human resources that may

be engaged for the project by the Institute are not to be
treated as employees of the Govt, of India and the deployment of such human

resource at the time of completion or termination of project, will not be the

concemn/responsibility of the Govt, of Indin. The Organization may make reservations
@ﬁ:r Scheduled Castes, Schedule Tribes eto. in the human resource to

be engaged for
the project in accordunce with the instruction issued by the Govt, of India from time
img.
s
B S s
qmél.ﬂ;v!ﬁ:*}.
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19. The Dept. of Biotechnology reserves the ri

also to recover the amounts already paid if it is convinced that the grant has not been
properly utilized or the work on the project has been sus

pended for any unduly long
period or appropriate progress is not being made,

ght {0 terminate the grant at any stage and

20. The project will become o

perative with effect from the date of relesse of the first
wistallment for the project,
1.

If the Investigator to whom a grant for a project has been sanctioned leaves the

institution where the project is being implemented, he shall submit fiv
complete and detailed report of the w

ork done by him on the
spent till the date of his/her relegse
balance, if any.

¢ copies of
praject and the money
and shall also arrange to refund the unspent

. The organization should maintain subsidiary accounts of the Goy

L of India grant and
furnish it to the Audit Officer as and when the recurring and NON-recurring
expenditure exceeds the limits of Rs. 5,00 lakhs,

= e
W s
Signature of Project Coordinator

071 .ﬂ%‘ Iﬂ
iy |. Signature of Registrar -
plicable only for multi-Insstutianal rojects) f Unively
e ol of Uil ke
Date:?) l:,\ PROFESSOR g Date: e T13tee w8,
pepartment of TCTL
mﬂniﬂrﬁ“ of B
Signature and of Principal Investigator
The University of Burdwan
Date: ﬂﬁ'ﬂ U{.’{! 0(
Dr. Anupam Basy
PROFESSOR
wﬂ‘,mﬂt of mlﬁ“

The Univessity of Busdwaa
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MEMORANDUM OF AGREEMENT

This MEMORANDUM OF AGREEMENT

Two thousand and Eighteen
Secretary,

is made on this twenty first day of May
BY AND BETWEEN President of India, acting through

Department of Biotechnology, Ministry of Science and Technology,
+  Government of India, New Delhi, hereinafier referred to as the

unless excluded by or repugnant to the subjeet
office and assigns) of the ONE PART:

‘DBT* (which expression
shall mean and include its successor-in-

AND
' Thg University of Burdwan » 8 society under

the Societias Registration Act — 1860,
having its registered office al Rajbati,

‘ Burdwan, herginafter referred to as BU (which
-Qa)}-'f P ion shall where the context so admits include its successors and permitted assigns)
o2 t;?f“\ Ol dhe OTHER PART;
&8
.@5}

,ng#k HEREAS DBT being desirous of cancer immunnlugy decided
A;.g;ﬁbq}ﬁ"" submitted by Dr. Anupam Basy for the nttai

described in the Annexure | annexed hereto;

0 support g project
nment of the objectives, hereinafter

v ‘This Memorandum of Agreemen (MoA) defines the role and responsibilitieg of the

o participating agencies, monitoring and other rs related to the “Study on the role of
| R

matte
& o TLR4 signaling in breast eancer progresg
o b T L
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2.

NOW THE PARTIES HERETO AGREE AS FOLLOWS:-

1.0. ROLE OF DEPARTMENT OF BIOTECHNOLOGY, NEW DELHI
To provide funds to the extent of 81,30,600/- over a period of 3 years from the date of

sanction of the project, to The University of Burdwan for undertaking activities as
detailed in Annexure 1. Details of the funds to be provided are given in Annexure I1.

2.0.
7 1§

2.2

2.3,
2.4.

- 2.5,

2.6

y Ay 2

2.8,
2.9.

2.10.

8

ROLE OF THE UNIVERSITY OF BURDWAN (Institute)

To provide their contribution of 81,30,600/- for 3 years from date of sanction of
the project as detailed in Annexure — I1. (ifa fointly supported project)

To provide existing facilities as mentioned in the project document.

To be responsible for accomplishing objectives identified and activities listed.

To allow the Scientists authorized by DBT to work with the Research &
Development team of the center in all stages of process development and

. production.

To recruit all scientific and non-scientific staff as sanctioned by DBT.

To prepare and submit all periodical reports and other documents that would be

required by DBT.

To maintain a separate audit head of account for the grants received from DBT for

the project.

To submit an annual audited statement of expenditure incurred under the project.

To ensure effective utilization of the grant given by DBT for the purpose for

which it was granted and to ensure timely progress of project work.

The manpower, both scientific and non-scientific, recruited shall be purely

on contractual terms & conditions such that the contract for engagement of
q:l'ﬁ manpower shall run concurrently with the said project period only.

,
r;‘ki {ﬁmmnﬂn OF PROJECT

@f’q@[

Duration of project shall be 3 years from the date the Project has been sanctioned
I{y DBT.

/ ww‘ﬁ"ﬁmm's OF OWNERSHIP/TECHNOLOGY TRANSFER AND
1.;*»‘ o‘*‘ H’l:llbIZATIDN

."l.
.;.ow' )
O

\
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-& (\L-, ,5; The know-how generated from the project by Dr. Anupam Basu will be the joint

property of The University of Burdwan and DBT, Government of India. It shall



«.@& N

A 'C&%

&

N

R

4.2

43

4.4

4.5

5.

3a

be the responsibility of Dr. Anupam Basu & The University of Burdwan 1o
take necessary action for protection of the intellectual property arising out of the
PROJECT through proper instruments, such as, patents, copy rights, etc.

The know-how developed may be transferred to other entreprencurs on 4 non-
exclusive basis on such terms and conditions as may be determined by DBT.

All the assets including the equipment and produce acquired will be the property
of DBT and shall not be utilized for purposes other than those for which the grant
has been sanctioned, The rights of The University of Burdwan under this MoA
shall not be transferred to any other party without prior approval in writing of
DBT.

It shall be the responsibility of Dr. Anupam Basu to ensure that support of DBT
is suitably acknowledged in the publications (papers, reports, etc.) arising out of
the PROJECT.

SECRECY

It is hereby agreed that the participating agencies shall keep information and data
collected completely secret provided that the right to transfier the technology shall rest

with the DBT.

6. MONITORING

6.1  The progress of implementation of the project and proper utilization of grant shall
be reviewed by the DBT and by the Monitoring Committee set up by DBT.

62  The periodic progress of physical achievements and the utilization of funds,
statement of expenditure shall be evaluated by the Monitoring Committee.

63  The Comptroller and Auditor General of India, at his discretion shall have the

® @z of access to the books and accounts of The University of Burdwan for the

: .@‘t

L]

A

ts received from DBT for this project.

» The DBT may terminate the grant at any stage if it is convinced that the grant has

not been properly utilized or appropriate progress has not been made. [n the

event, DBT terminates the grant, Dr. Anupam Basu & The University of

\0,.,1,»}' Burdwan chall hand over all documents including technical details and
AR

B 40)

Vequipment purchased related to the project,

i)
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7.0 DURATION OF MEMORANDUM OF AGREEMENT

This MoA will remain inforce for the duration of the

project and until all claims are
settled between DBT and The University of Burdwan

8.0  ARBITRATION

In the event of any question, dispute or difference whatsoever arising between the parties
to this Agreement ot of or relating to the construction, meaning, scope, operation or
effect of this Agreement or the validity of the breach thereof shall be referred to an
Arbitrator to be appointed by mutual consent of both the parties herein. If the parties
cannot agree on the appointment of the Arbitrator within a period of one month from the

notification by one party to the other of existence of such dispute, then the Arbitrator
shall be nominated by the Secretary, Department of Legal Affairs, Ministry of Law &
Justice, Government of India. The provisions of the Arbitration and Conciliation Act,
1996 will be applicable and the award made thereunder shall be final and binding upon
the parties hereto, subject to legal remedies available under the law. Such differences
shall be deemed to be a submission to arbitration under the Indian Arbitration and
* Congciliation Act, 1996, or of any modifications or reenactments thereof,
9.0. GOVERNING LAW

This Contract shall be governed by the Law of India for the time being in force.

IN WITNESS WHEREOF the parties hereto have signed, sealed and delivered this
Agreement on the day, month and year first above written in presence of:

Witnesses: Signed by -

'\Q;/ a8 (Designation)
& éﬁ&

.‘(ﬁ} S (\& For and on behalf of The President of India

93 o
- R
¥ & dop ﬁf{fi;::;:g- ,  Signedby
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To bIERM? & CONDITIONS OF THE GRANT
gied and enclosed with concern filled profotma)

A el

Epti?;i?‘;}::e::b Raqw“h Iﬂmpuﬂal and the grant released would be for the

Ext'uuai-.rglyja mentioned in paras I to V of this proposal and grant should be

stipulated 1i Wnﬁ} i e project for which it has been sanctioned within the

other of m‘mt.. he Institute is not permitted to seek or utilise funds !'mm any

this s Isatm'.l (Government, Semi Government, Autonomous or Private) for
research project. Any unspent part of amount would be surrendered to the

Gowt. of India through an account payee demand draft drawn in favour of the

(1% v ) c e
Drawing and Disbursing Officer, Department of Biotechnology, New Delhi”,

and carry forward of funds of the next financial year for utilization for the same

project may be considered only with the specific approval of the Department of
Biotechnology (DBT).

- For permanent/semi-permanent assets acquired solely or mainly out of the grant,

an audited record in the form of a register in the preseribed proforma (enclosed at
Appendix-‘A") shall be maintained by the Institute. The term “assets” means (1)
immovable property and (I1) movable property of a capital nature, where the

value exceeds Rs. 1000/~ The grant will not be utilised for construction of any

immovable property, Full facilities by way of accommodation, etc. for the project
will be given by the Institute.

. All the assets acquired from the grant will be the property of Govt. of India and

should not without the prior sanction of the Deplt, of Biotechnology, be disposed

of, or encumbered or utilised for purpose other than those for which the grant has
been sanctioned.

Al the conclusion of the project, the Govt. of India will be free to sell or otherwise
dispose of assets which are the property of the Government. The Institute shall
render to Govt. necessary facilities for arranging the sale / disposal of these assets.
The Government may, however, consider the request of host institutions to

retain the assets created under a project for carrying out similar work for
the promotion of science.

Ihe implementing Institute/P1 will furnish progress report of work on the project
every six months. The progress of the project will also be reviewed/monitored at
least once a year by the concerned Task Force/Project Monitoring Committee, etc.
In addition the DBT shall designate Scientists/Specialisls to visit the Institute
periodically for reviewing the progress of work and for suggesting such measures
as to ensure early realisation of the objectives of the project. On completion of the

project five copies of a consolidated report of the work done on the subject would
be submitted to the Department of Biotechnology.

 The Institute is required to send to DBT a list of assets referred to at Sl No. 2

above at the end of each financial year as well as al the time of seeking further
installments of the grant.

. The Institute would furnish to the Depil. of Biotechnology a Utilization
Certificate (Copy enclosed at Appendix - 'B') and en audited statement of
expenditure (Copy enclosed at Appendix - *C' ) duly signed by the P.L., the
Head of the Institute and the Head of the Finance wing, pertaining to the gmm at

the end of each financial year s well as a consolidated stat ;
gt the end of the completion of the project. ement of expenditure



8. A stamped receipt be sent
to the Deptt. of Bi
Cheque/ Demand draft towards each rc;?m. Qudmtingy WA sepeipt of the

9. i
The Comptroller and Auditor-General of India at his discretion shall have the

right of access to the books and x
accounts :
Sotihe Cavemment. : of the Institute for the grant received

10. El:nénsﬂtutg would maintain separate audited accounts for the project. If it is
expedient to keep a part or whole of the grant in a bank account eaming

interest, the interest thus earned should be rted the Deptt. of
Biotechnology. ki e

11. Sale proceeds, if any, as a result of the development of the project arising directly
from funds granted by the Depil. of Biotechnology shall be reported to the Govl.
of lmﬁiu. The Govt. of India may at its discretion allow a portion of such receipl o
be retained by the Institute for its utilisation for the project activities.

12. Investigators/Institutes wishing to publish papers based on the research work done
under Deptt. of Biotechnology projects should acknowledge the financial support
received from the Deptt. of Biotechnology.

13, Investigators/Institutes may utilize various resources such as the Bioinformatics
resources, experimental materials, reagents, cell lines, animals, etc. from the
National facilities/Institules/Centres established by this Department as pet the
terms of transactions followed by them. More information may be obtained aboul
such facility from DBT websites: hitp://www.dbtindia.org// www.dbtindia.nie.in,
www, btisnet.ac.in.

14. Investigators / Institutes shall follow the detailed instructions on technology
wransfer and Intellectual Property Rights (IPR) as given at Annexure - V. The
same has the approval of the Ministry of Finance, Govi. of India vide Deptt, of
Expenditure, Plan Finance {1 — Divisicn Letter No. 33 (5) /PF.11/99 dated 22nd
February, 2000, Any deviation from these instructions may be brought to the
nolice of this Department,

15. Investigators / Institutes may file patents with the help of the Biotechnology
Patents Facilitating Cell (BPFC) established at DBT on priority bases. The format
for filing the patents may be seen at Annexure V1.

16, The Govt. of India (Deptl. of Biotechnology) will have the right to call for
drawings, specifications and other data necessary to enable the transfer of know-
how 10 other parties and the Institute shall supply all the needed information at the
cequest of the Department of Biotechnology which will ensure confidentiality.
The information required for commercializing Bistechnologies may be furnished
w0 this Deptt, as per the format enclosed at Annexure — VII. Mere information on
commercialization can be found at the website www.ehenic.in.

17. The Institute may not entrust the implementation of the work for which the grant
is being sanctioned to another institution and to divert the grant receipts as
ussistance to the latter institution. However, in such sitations the express
permission of DBT may be abtained. In case the grantee is not in a position to
exceute or complete the project, it may be required to refund forthwith to the

Govt, of Indin (Department of Biotechnology) the entire amount of grant

: recetved
by it



18. The h

o be mlr::ledm:;mlm may be engaged for the project by the Institute are not

human resource ;EP Oyees of the Govt. of India and the deployment of such

chtgrt ek € lime of completion or termination of project, will not be the

mwaﬁmm lity of the Govt. of India. The Organisation may make

ey fﬂfﬂwdt}led Castes, Schedule Tribes etc. in the human resource o
F Tnd: r the project in accordance with the instruction issued by the Govt.

of India from time to time.

19. The Deptt. of Biotechnology reserves the right to terminate the grant at any stage
and also to recover the amounts already paid if it is convinced that the grant has
not been properly utilized or the work on the project has been suspended for any
unduly long period or appropriate progress is not being made.

20. '.me project will become operative with effect from the date of release of the first
instaliment for the project.

21. If the Investigator to whom a grant for a project has been sanctioned leaves the
institution where the project is being implemented, he shall submit E_w copies of
complete and detailed report of the work done by him on the project and the
money spent till the date of his/her release and shall also arrange (o refund the

unspent balance , if any.

22. The organisation should maintain subsidiary accounts of lh_c Govi. of India gr_ant
and furnish it to the Audit Officer as and when the recurring and non-recurrng

expenditure exceeds the limits of Rs. 5.00 lakhs.
v

Signature of Executive Authority of Institute/
University With seal
REGISTRAR [Officiating) Date :

THE, UNIVERSITY OF BURDWAN
BURDWAN-713104

Signature and stamped of Principal Investigator :

Date :

Signature and stamped of Co-Investigator
Date :

s
A s
o
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TO WHOMSOEVER IT MAY CONCERN

1‘55 is Po certify that Mr. Arijit Saha, student of University of Burdwan of MBA
{ Fmancx_al ' Management), Burdwan has successfully completed his summer
internship in our Bank as a part fulfilment of the academic requirement and under

ﬁa"( s .Scheme for imparting Summer Training to the students of Management
niversity.

The internship project was titled “Job Description vis-a-vis Financial
Management’ and its Analysis at Bank of Baroda, Burdwan Region and the study
wes carried out in the Burdwan Region from 15.05.2023 to 08.07.2023 under
guidance of Branch Head of Bank of Baroda, Burdwan Branch under Regional

Office, Burdwan Resion.

Fiis conduct during the internship was found to be satisfactory.

We wish him zll the best in all the future endeavours’.

Yours faithfully,

2—=©
(Amiva Komar Mondal)
Dy Regional Manager
Regional Office, Burdwan Region

T i T, fada e, 54, S 4. T2, simgd, fren - a2am, f-713101, SR ST (9RE)
Eurdwzn R«;gfcnzf Office, 2™ Floor, 54, G.T. Road, Bhangakuthi, Dist. - Burdwan, Pin-713101, W.B. (India)
/PR (342.2652267, §./ Email: mm.wbengalsikkim@bankofbaroda.com, ¥4/ Web: www.bankofbaroda.com
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Bengal FAITH Hospital

A Unit of Bengal Faith Health Care Private Limited

SL NO. 27

BFH/HR-Comm/2023/687 29 June, 2023

TO WHOM IT MAY CONCERN

This is to certify that Mr. Aakash Dhara student of The University of Burdwan pursuing his MBA has
successfully completed his training period at our institute,

He worked as an Intern with Bengal Faith Hospital from 22™ May 2023 to 28t June,2023 as part of the
training required for his academic pursuit.

During this period, he has worked diligently in the assigned area (Department of Marketing) and has
shown keenness to leamn.

We wish him success in all future endeavors,

Thanking You,

e

FAITH Hospital
O, N,

%ﬁf'-\

e e
Hospital Address; Health City, Goda, PO - Lakurdi, Dist - Burdwan, Pin - 713102, Tel - 0342 6612222 / 8420382000, e
Registered office - CB 146, Salt Lake City, Sector - 1, Kolkata - 700064. Emall - info@bengalfaith.in Web- www. bengalfaith.in
GSTN - 19AADCB0347F 122 CIN NO - U45209WB2006PTC 112132 TOLL FREE NUMBER 1800 313 1141
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TO WHOMSOVER IT MAY CONCERN

To,

Mr./Ms. Souvik Ghosh

The University of Burdwan

Subiject: Internship Completion Certificate

This is to certify that Mr./Ms. Souvik Ghosh student of The University of Burdwan has
successfully completed internship with India Post Payments Bank from 22/05/2023 to
30/06/2023 at Burdwan, West Bengal.

As part of internship, he/she has done project on " Understanding financial inclusion

through a behavioral finance lens: insights from IPPB internship”.

During his/her tenure with IPPB, Mr./Ms. Souvik Ghosh was found to be sincere and

result oriented.

India Post Payments Bank wishes Mr./Ms. Souvik Ghosh all the best for future

endeavours.

Date: 26-04-2024 Place- New Delhi

W/g9'/ ,‘\’ !

Authorised Signatory

/
/

India Post Payments Bank Ltd.

Meed e Registered Office

i dve Yaege ¥o fZE 2a: +011-23362147 India Post Payments Bank Limited CIN : U74999DL2016GOI30
Qe aifftsa, wdis dee e fafesa &-3: contact@ippbonline.in Post Office, Speed Post Center Building,  Tel. : +01

arbe s, @ el - 110001 Fgagz: www.ippbonline.com Market Road, New Delhi - 110001 E-mail: contect@ippbonline

Website: www.ippbonline.com
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TO WHOMSOVER IT MAY CONCERN

To,

Mr./Ms. Molla Sayem Mostafa

The University of Burdwan

Subject: Internship Completion Certificate

This is to certify that Mr./Ms. Molla Sayem Mostafa student of The University of Burdwan
has successfully completed internship with India Post Payments Bank from 22/05/2023
to 30/06/2023 at Burdwan, West Bengal.

As part of internship, he/she has done project on " Promotion of India Post Payments

Bank in the Rural Sector of India ".

During his/her tenure with IPPB, Mr./Ms. Molla Sayem Mostafa was found to be sincere

and result oriented.

India Post Payments Bank wishes Mr./Ms. Molla Sayem Mostafa all the best for future

endeavours.

Date: 26-04-2024 Place- New Delhi

India Post Payments Bank Ltd.

2foreed aliftea Registered Office

e dive Yiogw T fufics 2a: +011-23362147 India Post Payments Bank Limited, CIN : U74999DL2016G0I304561
diee 3iifts, dis Uk Jew Rifear §-3e: contact@ippbonline.in Post Office, Speed Post Center Building, ~ Tel.: +011-23362147

#ARbe A8, o€ fReeft - 110001 AeRIEe: www.ippbonline.com Market Road, New Delhi — 110001 E-mail: contact@ippbonline.in

Website: www.ippbonline.com
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Centre For HRD SL NO 27

Durgapur Steel Plant

WH SAL

i

From Ak ‘-"'luﬁ_
GM(HRD) E&ﬁ
Centre for HRD

Ref. No.: 20

The vacation training of ANNESHA CHANDRA of BURDWAN UNIVERSITY having College Roll/id No. BUR MBA 20231003 2s requested
PRADIP DAS, T/No. 342401 is hereby confirmed from 27-05-2024 to 07-06-2024 for 11 working days approximately

following:

1. To bring two recent passport sized color photos of the student with blue background
2. To bring original student’s Photo |1D Card as issued by collegefinstitution

3. To bring this original confirmation slip; Aadhar Card along with a photo copy.

4-To bring-DSP Medical Booklet-{only for Diploma-Engg._student)

5 Must come wearing industrial safety shoes from reporting date.

Note :

10.141 4 76/chrd/vionline/main.php#
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