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Abstract
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From Paar Pare to Beyond Black Waters

Vibba S. Chauban

‘How many times have I told you to say rast things to me and not to speak
in your Arbee-Pharsee tongue,’ complains a character Gaura to her husband
Baba Lalu in Joginder Paul’s Urdu novel Paay Pare, translated by me into
English as Beyond Black Waters. The fictional locale of the novel is the pre-
sent city of Port Blair in Andamans Island where the British had established
a penal colony. The suppression of the Indian Uprising of 1857 saw a large
number of executions of protestors, Many others were exiled to Kala Pani,
or the Andamans, across the ocean, with little hope of ever returning.

with its extended outcome, which is the commingling of cultures, tongues,
idioms, rituals, and beljefs. Thes

€ permeate space, erode boundaries, and
generate fresh cultures, languages, and rituals,
This fact became extremely s

s the language uged by those who are
clearly means the ‘popular,” commonplace
however, further complicates the linguistic

g the word 74 is nothing but ‘Pharsee for
straight.” The mixing of different registers is clear and so igs the versatility of
languages as they mingle and get recreated,

The characters in Pagr Pare not

use of the language. Baba Lalu,
map by pointing to Gaura that
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Signalling During Insect Plant Interaction 1 AR

_r and Meenakshi Sharma 2

2020

Abstract

Insects and plants share refined interactions as plants recognize insects via
mechanical and chemical hints. The initial response begins at plant cell mem-

signalling molecules in the plant. Herbivore contact causes charge distribution
differences across the membrane which eventually leads to calcium signalling
cascade. Generation of reactive oxygen and nitrogen species also follows mem-
brane depolarization. Multiple hormone response pathways leads to appropriate 10
responses, but the primary signalling cassette mediating the information received 11
at the plant-insect interface and starting defence responses in plants 1s the 12
jasmonate (JA) pathway. Defence responses are initiated by the accumulation 13
of several secondary metabolites and defence proteins. Plants differently priori- 14
tize defence response at different developmental stages. Plants release volatile 15

4
5
brane. Insects interact physically with the membrane and triggers production of &
7
8
9

cues to mediate ecological interactions, and these metabolites play pivotal role in 16
plant-herbivore interactions. 17

Keywords 18
Ion flux - Calcium - ROS - RNS - JA - SA - Volatiles 19
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Abstract

A novel uric acid biosensor employing ZnO thin film
as matrix is developed using pulsed laser
deposition technique. The dependence of
electrocatalytic properties of ZnO thin films on the
ZnO processing pressure during growth is studied.
It has been observed that the growth kinetics of
ZnO matrix play a critical role in governing the
electron transfer characteristics of ZnO thin film
based biosensors. It is found from the cyclic
voltammetric measurements that the peak
oxidation current of ZnO/ITO/glass electrode
increases with a rise in pressure of ambient gas

from 1 to 100 mT and is maximum (548 pA) for ZnO
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thin film based electrode prepared in an oxygen
ambient of 100 mT. The variation in peak current
with change in processing pressure is attributed to
the change in surface properties, which largely
depends on the mean free path and kinetic energy
of ablated species arriving at the substrate. The
optimized ZnO thin film (100 mT) offers high
surface coverage (9.74 x 10~ mol/cm?) during
immobilization of uric acid resulting in a sensitivity
of 122 yA/(mM-cm?). In addition, the prepared ZnO
based biosensor exhibit high affinity towards
detection of uric acid (Km~0.07 mM), low limit of
detection (0.01 mM) along a storage stability of
more than 20 weeks. Thus, the present work
suggests an important role of plume kinetics for the

fabrication of ZnO thin film based biosensors.
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screen-printed electrode coated with Prussian
blue and modified with chitosan-graphene

composite cryogel. Microchem J 154:104624
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(2014) An amperometric uric acid biosensor
based on chitosan-carbon nanotubes
electrospun nanofiber on silver nanoparticles.
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Validity of Chemical Equilibrium Approach in the Study
of Kinetic Freeze-out in p-Pb Collisions at LHC
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Transverse momentum spectra of identified pions (7~ +7™), kaons (K~ + K1), K?),
protons (p 4+ p) and lambdas (A + A) produced at mid-rapidity (0 < yem < 0.5) in p-
Pb collisions at v/Syny = 5.02 TeV is studied for different collision centralities by using
a Unified Statistical Thermal Freeze-out Model (USTFM). A fairly good agreement is
seen between the calculated results and the experimental data points taken from the

ALICE experiment.

Kinetic freeze-out conditions are extracted from the fits of the

transverse momentum spectra of these hadrons for each centrality class. A comparison
of the obtained freeze-out parameters with those of heavy-ion collisions (Pb+ Pb) is made

and discussed.

1. Introduction

The pr distributions and yields of particles
of different masses at low and intermediate
momenta of less than a few GeV (3-4 GeV)
can provide important information about the
system created in high energy hadron reac-
tions. This is because a vast majority of the
particles is produced in this soft region where
a thermally equilibrated system is expected
to be formed. The measurement of charged
kaons is a significant tool to further under-
stand the thermalization of the system and
the mechanism of strangeness production in
these collisions. In our previous analysis [1],
we have studied the particle production in p-p
and Pb-Pb collisions at LHC by employing a
phenomenological Unified Statistical Thermal
Freeze-out Model. Significant collective flow
effects were seen in both the cases which gave
a support to the assumption of almost com-
plete thermalization of the produced system
in these collisions at LHC. It will therefore be
interesting to study the medium properties of
the system produced in p-Pb collisions which
may be treated as the intermediate between p-
p and p-Pb collision systems. In order to ad-
dress the particle production in the QCD mat-

*Electronic address: hamid_heptheory@yahoo.com

ter produced in p-Pb collisions, a systematic
study of the identified particles over a broad
pr range is required. We, therefore in this
analysis, have used the same phenomenolog-
ical approach to reproduce the mid-rapidity
(0 < Yem < 0.5) pp - distributions of iden-
tified particles produced in p-Pb collisions at
the LHC energy of v/Syn = 5.02 TeV.

The Model

In our model it is assumed that the system
reaches a state of thermo-chemical equilibrium
at freeze-out. The momentum distributions
of hadrons, emitted from within an expand-
ing fireball, are characterized by the Lorentz-
invariant Cooper-Frye formula [2] as

J1 (5N pass @

where X; represents a 3-dimensional freeze-
out hyper-surface and g = 2j+1 is the degree
of degeneracy of the expanding relativistic
hadronic gas and A = exp(u/T) is the fu-
gacity. The invariant cross-section will have
the same value in all the Lorentz frames, i.e
E% =F (‘11:;,. The transverse velocity com-
ponent of the hadronic fireball, S is assumed
to vary with the transverse coordinate r in
accordance with the Blast Wave model as
Br(r) = B%(r/R)"™ where n is an index which
fixes the profile of fr(r) in the transverse

Pu_
dp — (2m)3
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direction and B7 is the hadronic fluid surface
transverse expansion velocity and is fixed
in the model by using the parameterization
Bs = %4/1— 2. This relation is also re-
quired to ensure that the net velocity [ of any
fluid element must satisfy 8 = /7 + 82 < 1.
Assuming a Boltzmann type of contribution
for the parent (decaying) particles, the
contribution of resonance particle decay to
the final state particle transverse momentum
spectra can be calculated from the equation

E &n _ 1 {mh } Angh exp(—alE E*)

dsp’ 2p’ | P~

[g‘ {E/E* sinh(abp p*) — p p* cosh(aﬁp/p*)}-i-
T2 sinh(a@p/p*)]

where o and 6 are given by my,/m? and 1/T,
respectively. The subscript h in the above
equation stands for the decaying (parent)
hadron. The two body decay kinematics gives
the product hadron’s momentum and energy
in the "rest frame of the decaying hadron”
as p* _ (E*2 _ m2)1/2 and E* = mi_27212+m2
where m; indicates the mass of the other
decay hadron produced along with the first
one

2. Results

TABLE I: Kinetic freez-out parameters obtained
for different particles at different centralities

Particle |Centrality BT T(MeV)
(7= +7%) | (0-5% [0.95+0.01] 75+ 2
(80-100)%|0.93 +0.02| 6743

(K~ +K*%)| (0-5)% [0.93+£0.01|133+2
(80-100)%|0.72 £ 0.02| 120 + 3

K? (0-5)% |0.8740.01| 143 £ 2
(40-60)% |0.82 4 0.02| 149+ 3

(p+p) (0-5)% |0.8740.01| 14943
(80-100)%|0.77 £ 0.01| 122 + 3

(A+A) (0-5)% [0.774+0.01| 162+ 1
(80-100)% | 0.66 + 0.02| 185 + 3

It is seen from the table I that a significant
value of collective flow is observed for all the

studied particles in case of p-Pb collisions at
LHC. This hints towards the thermalization of
the produced system in p-Pb collisions and the
possible formation of Quark Gluon Plasma in
p-Pb collisions at LHC [3] at the early stage
of the collisions.

3. Summary and Conclusions

In summary, we have successfully repro-
duced the mid-rapidity (0 < yem < 0.5) pr
spectra of pions (7~ + 71), kaons (K~ +
K*),K?), protons (p+ p) and Lambdas (A +
A) produced in p-Pb collisions at LHC and
compared with the predictions of Unified Sta-
tistical Thermal Freeze-out Model (USTFM).
A reasonably good agreement between the
theoretical results and the experimental data
hints at the almost complete thermalization
of the produced system. Centrality depen-
dence of the freeze-out parameters is studied
and it is seen that the collective flow of all
hadronic species show a slow decrease towards
peripheral collisions which is also seen in the
nucleus-nucleus collisions at LHC and RHIC.
The thermal freeze-out temperature of lighter
particles, such as pions and Kaons, shows a
quite different behavior with changing central-
ity as compared to that found in heavy-ion col-
lisions. Baryons are found to show a consistent
increase in temperature and decrease in collec-
tive flow effects towards peripheral collisions,
a pattern observed in the nucleus-nucleus col-
lisions also at LHC and RHIC. The p-Pb sys-
tem is thus seen to behave more or less like a
heavy-ion collision system.
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