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ABSTRACT
Ihe gualifative cynamical behavior af an elecionc ascilfor baseds on Vo der Pol equation fs Studied wilt o inherent
signal. The stadillity governing aquations have bearn

doiay affributed due 1o finile propogoion fime and processing time of signal. The stobillfy Vel SREEe s e
ablained analytically, in eddliion fo this. the aynamics of ihe systerm hos been simulatea numerically. Tough ihe inherent

dalay s generally Smoll, the study hos been exfendeafor higher volues of deioy olso. Numerical simulation iesulfs WW
1o b consistant with fhe analtical precictions. The behavior of the madified systam bayond e stabie regicn has afso.

bivan explored using nonlinear ool ke bifurcation diagram ond choalic benhavial has besn found wilfproRer paramefa
VLIRS
Keywiaras: Vian Der Pol Osciioforn. Daly, Stabity, Bifurcation Ciogram,

INTRODUCTION al. 2010: Prermial et al., 2019, Yoo et
(2020) addresses the influence of proc
collective dynamical behovior af.al
systamns. It shows ihot processing dakay
oscllatony behavias In an inaal
Presmanc] et il [2019) studled ne b
by prbcessing dalay In locally coup

I elechicdl o slectonic cheulls comprised of different
cormtonents, processing delay and plopogofion delay
aAte vany commaon ssues, Sometimes Nese inhanant issues
afnoy 1o he users. A plocessing delay orlses dua 1o 1he
finfe 1espanse firme fequired for infemal processing of tha
mput signal. In othet words. it is the delay In executing e
desiiod function o eoch alement. Popagation deloy, alio  [FHN) osclictors. Effect of propa
called fransmission  deigy, I intoduced by ol fhe escliators hos been Investigated (Ct
wansmission components of an overall connaction duafo  Huntetal (2010}, the impoct of cornp
inle propogation speed of any. signal betweer fhe  couplad stochastic systemns has
Inferacting elements or nodes. In the cose of an electic -
signol, propagation dekay Is frve fime token by - signal 1o _
vl thiough @ whe: These two factors, In rony cases  in This paper we report the effect of
occount for the  physical imitations of fhe system  (Vdp) oscliator The Van der Pol g
perfommance, Again it may Induce complex behavior |n & simplest and typicol models
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Chaos, antimonotonicity and coexisting attractors in Van der Pol
oscillator based electronic circuit
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Abstract

Studies on the nonlinéar dynamics of a modified Van der Pol oscillator hased electronic cirenit hos been reported. It has
been found that inclusion of an active RC section tor filter} in the Van der Pol oscillator is able to generate rich nonlinear
behavior. Effect of u low pass filter as well as an all pass filter has been reported. The behavior of the proposed system has
been expluned analytically and numencally with respect to its parameters by exploiting standard nonlinear analysis tools
such as bifurcation disgrams, Lyapunov exponent, phase portraits, Poincare sections, and basins of attraetion, Occurrence
ol sume fascinating features like antimonotonicity, hysteresis and coexisting attrctors have been found in the modified

system, The analytical and numerical studies has been verified expenimentally with a protolype experiment,

Keywords Van der Pol oscillator « Filleri ng - Chaos generation - Antimonolonicity - Multistability - Cuutslum‘wﬁmilﬁplm

alrpcion

1 Introduction

Among different complex and rich dynamical behavior of
nonlinear systems, chaos, is one of the most important
discoveries of last century [1, 2. The initial sensitiveness,
aperiodic and wide band nutere of chaotic oscilltions
makes it different from penodic, quasipeniodic or relax-
ation gscillations. The invention of Chua’s circuit, in 1983,
showed that chactic oscillation 15 not confined 10 the
nbstract world of mathematies, but 15 o physically realiz-
able phenomenon, MNonlinear oscillators have always been
relied upon by the rescarchers due to their importance in
modeling various real world phenomenn of physical,
chemical, biological, engineering and social sciences, This
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helped the rescarchers o find or demonstrile) g
different spheres of these ficlds [3-8].
Chactie oscillators are nonlinear in oo
nonlinear pscillators are chaotic. Therefore
modeling chaotic oscillators can be classif

oscillating system into o chiotic one by
jeally aecessible design pammelers and {
structure can be modificd to generate ¢
[9-13]. Various electronic realizations. of
chaotie systems like Logistic map [14], Ly
[15], Rossler system [16), Phase lock loo
ascillator [ 18], Wien Bridge oscillator [19]
[20] and many others have already been d
tesearchers in last several decades, EIf
on for modeling new chiotic electronic
Researchers are also paying attention
design methodology of chaolic oscillalors
regard, authors in Ref. [33] considered
un' interconnection between an oscilly
Chua's dinde (or n nonlincar section). Foll
tocol one may introduce the filler {or
between the oscillator and nonlinear ET,
veational nonlinear oscillator 1o design
In'this paper we establish this fact und such
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we have obtained some results on & complete

Abstract. In this paper
g results in this literal

h—mistric space and these results _gmm‘ﬂmaﬂ Ly el
HKeywords: rectangular h—metric spar.e

1. Introduction and Preliminaries

The Banach fixed point theﬂremmmaﬂmspuehas
SEﬂdJEES in 'r,mrinus Thranches such as cong nmtﬂcspme b-IﬂEtﬂcEﬁﬂﬂE
ric space, Fuzzy metric space ele. Many re i
S&tka.retal 1',[1[]} [111) S Dmrmk{.":‘ H Huuugabai.[?], .
nt.hen. nave worked on Cone B _h-metnmpmm rect.u
ce. George et al[6] have pm\gad_a]mlﬁ esults :
eu:l.tl have left two open problems for Farther: \’_Egﬂgntmm;_ Z. . Mitra
R.mianmié 8] has given & partial solutions of Reich anid Kannan T,
i e - h-metric Space. In wi b np 3
'1’.‘5r1:w:1 Gmiﬁﬂm oauttqnti'"_" Typ 3
— metric space with somme core iriﬁ
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UNIQUE COMMON FIXED POINT RESULTS OF
INTEGRAL TYPE CONTRACTION CONDITION IN
9-BANACH SPACE

DINANATH BARMAN, KRISHNADHAN SARKAR AND KALISHANKAR TTWARY
(Received : 21 - 11 - 2019 Revised : 22 - 03 - 2020)

ABSTRACT. In this paper we have proved some fixed point theorams
for integral type contraction condition on 2-Banach space.

1, INTRODUCTION

In & series of papers, Gihler ([4]-]6]) ‘nitiated the concept of 2-norm and
9-Banach spaces. Gihler studied the topological property of 2-metric as well
as -normed spaces. Interested research workers can see the properties
the papers ([4]-[6)- Tt was Branciari [2] who established fixed point theo
for contractive mapping of integral type onmetric spaces. Thereafter, m
anthors hiave used this result in 2-metric spaces, Liu ef, al |10]. Okeke
al. [14], Moradi [11], Sarwar [17], Badehian [1], Liu et. al.[9] have wor
on integral type contractive condition in metric space. Also many aut
have investigated fixed point theorems using vArions contractive cone

o 2. Banach space. Gangopadhyay et. al[7]; Okeke et. al.[12],
al.[3], Saluja [16], Okeke and Olaleru [13] have proved fixed point t
on 2-Banach spaces. Gupta et. al. |&], Prajapati et. al, [15] haye

integral tvpe contractive Eéﬁ:_iit_i@::ﬁ. qﬁ"ﬁaﬂ&n&ﬁh space. We also b
F-contraction to obtain the results and have given some corollaries o
resulls.
2. DEFINITIONS
We Have collected the following definitions from Gahler [4].
Definition 2.1. (2:norm) Let X e linear space and ||, || bea real valued
function defined on X, where §
) Jla, b = 0 if and only if o and b are linearly dependent;
71 Mathemntics Sulsject Classification: SAHIB, ATEAN.
Koy words aud phrases:2-norn, 2-Banach
* Corresponding Author.
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Abstract: Evalubied experimental strocturé and decay data are presenied for 12 knaown nuclides ‘of muss 219 (Ph,
Bi. Po, AL Rn, Fr, Ra, Ac, Th, Fa, U. Npj, Recommented values are given for level parameters, a! and o radia-
titns. sind other spectroseapic information. No excited states arc known in 117Bi, 2!°Po, Hpy, 2891) and 27Np, |
Except far isotopic Cdentification, no information about s halflife or dechy: characteristics is available for L
For 2'9Pg, several 3 mays have been reported from the decay of 20§ - degay, but o level scheme his been
proposed. For YAt only four excited states are known from i deciy of e For YRy and *™Fr. only the
jow-spin stiles are known from o decays of “H'Ra and Mine respectively, For 29Ra, MW ac and 2'"Th, munly
the data for high-spin staies are available from in-beam y-ray studies, For Ygy high-spin data are available from
WIS, 12w and: (8 TC RS, bt evaluators find sigmticant differcnces in refutive photon branchings be-
wien the three studies, Derailed comments are given in the Adopted dataset for this nuclide, Half-lives of excited
stales e known only lor seven jevels m 2™ Rn, thus there is o general lick of knowledge sbout y-ray. trunsition
probabilitics. This work superscdes dala im the previpus evaluations of A=219 published by 201 Br3 1, 1492
and 1977Mu, '

Cutolf Date:  Litersture available up 1o May 19,2021 has been consulied, Main ibliographic source wis the NSR
dutabase (2] EPr07) ut Brookhaven labaratory webpage: wwwinndt bal.gov/ns/, -]

General Policies and Organkzation of Material:  See the January Issue of the Nuclear Duta Sheers or hitpiff
wirw.rinde bl gov/ndsNDSPolicies pdf;

Generu) Comments:  The satistical analysin oF yoray dute il deduced bevel sehemes (s carried out through com-
puter coden wviifubie s NNDC, BNL website; wwwonnde, balgov. Thearctical total conversion coellicients ane.
calculuted using the Brice code (2008Ki07) {ur frozen-orblt eption with an implicit uncertainty of |.4% when not
stated, © values and particle-ieparstion encrgies huve been adapred: Trom M2IWE16 (AME 2000, In cases where
weighled averaging procedures uve been used, the assigned uncertuinty in the resull is not dropped below the
Lowesl wnceriainty b the daty points ased in the procedure, ) | i
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An experimental study on

ol 260 using the

micasured in coincidence with lowi-energy  discreie J-ray
determined by the sgatistical model anlysis af the high-cnergy

densily parameter, and e it LeTperiiure Wens

y-ray speisa ds well s evaporated neutron specira, The meas
with the recent phservation
{he meusured dat with predictions. of the adinbutic thermal shape
critical emperature included fluctuatian midel, are presented and discussed.

with temperatute, in contradiction
ok 10, 0P R L0 31304

The 3 decay of the gant dipole resonance {GDR) has been

a promising tool to investigate the structure and dynamics of 2
hot and fast rotating nuclel. The isovector GDR mode, where
protons oscillate agminst nCUITONS, can be built on any nuclear
<tate and jis overall characieristics depend only on the bulk
properties of the system {1]. The evolution of nuclear shape
and its Tluctuations at extreme conditions of nuclear emper:
sture (1) and anguiar momentum (}y are directly reflected in
the GDR line shape, charactenized by three imporiint param-
eters- the strength (Sook ). the centroid energy {Egpe ) and the
width {Caog . The strength parameler sets auseful henchmark
for callectivity und ils disappearance dt VEry high temperature
is pregicted 10'be linked with the liquid-to-gas phiase transition
[21. The centroid energy. that splits into various COmMpOnents
for 3 deformed nucleus, provides valuable information on the
auclesr shape, The most imppraant parameter is the width of
{he resonance, which is related 1o the vuriois dumping mech-
anisms of the collective motion within the nuchear mater, and

provides vital information on nuclear shear viscasity [3-5],

During the last four decades, one of the prime Qquests in

ks ficld has been how GDR width depends on T and J (6]
Althioogh the inirinsic GDR width has a very weak depen-
dence on temperature [ 7], the expenmentally meastired widihs
{except ut low T incresse with T and J. On the theoreti-
col side, seversl models have been developed 1y eaplin the
cxperimental observations. The most popular thermal shape

* pupmidvees vt
ipresent mddrens:  GS1 Helmbialingentn file Selywerioeis
forchung: [-64351 Darmsuct, Clermuny,
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the temperiturc (T) dependence ol

performed for the medium mass nucleus “Kran the range of T =2
180 4 **Ni fusion reaction. The ernitied igh-energy y ray and
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n medium-mass nuclei
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giunt dipale nesonance (GDE) width was
~7.5 MeV utan average angular momentim
evaparated neoiitis. Were

multiplicities. The GDR parameters, nuclear level

ured GDR widi is Tound to increase manotonically
of the width saturation in **Mo, Compansons of
flucuation model and its refined version, the

fiuctaation model (TSFM) describes the increase in width as
a consequence of J-daven nuclear deformation and T-driven
shape fluctuations [#]. Alternatively, the microscopic phanon
dumping model (PDM) describes the broadening of the GDR
width (T > 0 via coupling of GDR excitation 1o the noncol-
Jective p-p and h-h configurations, that leads 1o the thermal
damping of the GDR [4].

In receal yeurs, extensive experimental studics at low
temperature (' < 1.5 MeV) over a wide mass region (A =
30208 [ 10—13] have established that the GDR widih remains
constant up to a certain critical temperature and increases
thereafter. The observed nature has been successfully ex-
plained by both TSFM (after taking inio aceount shell effects, 3
pairing field fluctuations, and the GDR induced quadrupole
moment)and PDM [11,14,15], While for T < 2 MeV w
a rather good understunding of the problem of the damping
of the GDR, at higher temperatures the situation 15 T
comples, In this temperature yegion (T > 2 MV
the long-standing issues 15 the saturation of the GDR
which was first seen in ''“Sn | 16] and subscquently oo
A = 135 mass reglon [17,18], However, it was later
out by Kelly er al. [19] that at higher bombanding
preequilibrium emission substantially lowers the a X
citation energies and hence the estimated temperature.
dﬁmll_n_d messureients by the authons (of Ref. [191), noge
with o reanalysis of the previous experimental resultss
hat the GDR widh i Sn and nearby nuclel does
urate and continges 1o jpapedse up 1o teinperatare
MeV [ 19], Further investigation carried out by Wieland
1200 i 'S, minimizing the preoquilibrium effst I
the mass symmetric channel, also provided avine

D202 American Ph
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The whear viscosity (g of nuclear matier s imvestighted in different nuelel (nuclear mass A = 58-194) g
experimental prant dipole resoiancs (GDR) width (1) i high angslar musmenta (f = 12=54 i) and iemperatunes
(1 = 1.2-21 MeV) collected from the existing Heratare. n, caleulaied from T, ix found 1o merease with T il
4. We sharw that erifleal temperature included fucration model (CTFM) successlully deseribes Jindueed ff even
beyond critheal wnpilar momentam J, ot different valaes of 7. However, the Fermi Tiguid drogy nvodel (FLDM]
comah) nint expliin the dati st higher anpulae momente, We propose the addition of o f-dependent ferm with e
FLEM o 10 tmprove the prodiclion at sech ligh-J region. The g/ ratio, highly imponant for mensuring Wity
is calcvilited wstng 1 and the entropy density o, The Latker i entimated wshng the Feoni gas Tommula. Interestingly,
e enperimental value of the ratio i independent of J and A and comes within 2.6=6.0 /47 ky, which s very
dlime 1o ihvime of o' partoaic system like quark gloon plasma o high emperatore.

DO 1L Oy B O L0 ) 4 304

L INTRODUCTION

The study of the rtio of shear viscosity o entropy density
(/6 ol Termionic and Bosonic Muids has deawn considerible
interest recently in the pursuit of ideal luid. A recent conjec-
e of Koviun er of, [1] expresses that for any fuid the ratio
obeys o lower [imit bound (Koviun, Son, and Starinety or KSS
bower bound), given by nfs = hf4mky. A perfeet Tuld shows
lowest possible dissipative energy and soturates the bound [2).
Thee dato on olrrarelatvistic collisions from the Relativistic
Heavy lon Collider iIRHIC) demonstrate that the quark gluon
plasma (QGP) matter at very high temperature (7') could be
an ideal Muid with the mtio being very close o thiat lower
it [3.4). Bemarkahly, for RHIC Au + Au collision, n/s
al corresponding kinetic freeze-oul lemperiure T (150 MeY)

extracted from ALICE and PHENIX data just touches the KSS

lower bound [5]. Again, recent experimental dam show tho
the atomic nucleus, in spite of being o quantum Fermi flnd,
ut low T behaves as an ideal one with the magnitude of /s
nearly equal 10 that of a partonic system like QGP. Thus, this
may be w universol property of strongly coupled sysiems [4].

The quest for an ideal fuid and liquid-gas phase transi-
tion have boosted the ongoing theoretical and experimental

research works on the transpart properties of atomic nuclel.

Experimentally, liquid-gas phose transitions have been studied

“ijibha@gmaileom

Y UIHM‘&-'H

in the heavy ion collision at the Fermi scole 6], Thearetl-
cally, shear viscosity i in nuclear maner hus been estimated
using different model-dependent classicnl and semiclassienl y
calculations. The isospin-dependent quantum moleculur dy-
namics (1OMD) (7], incorporating Pauli blocking und E!Iﬂ'lh{ii
effects, along with parametrization of Daniclewicz [8,9] have
been utilized to explore 7' -dependent nuclear visuosity
A0 MeV/nueleon of center-of-muss energy. In (h
work, entropy density has been determined using the
alized hot Thomas-Fermi formalism, Finally, the mini
villue of the rutio mls cime o nearly five times: that,
KSS lower bound [1],

Interestingly, the manifestation of nucleéar collectivi
the viscosity of atomic nucleus is another perspective o
transport phenomena within the nuclear matier, Th
dence of viscosity on T has been studied in collecti
during nuclear fission [10]. The isovector gimnt
onance (IVGDR). an out-of-phase oscillation of
neiitron fluids, has been another probe to undérstan
viscusity, The widdih (F) of the INGDR describes |
phenomena within the finite nuclear mutter, It 1h
increases with the decrease in the mass number (A} o
nucleus, This suggests that the damping mechanism
1o that of u viscous fluid where damping of s
under the influence of viscosity increasey with the
system volume, Microscopically, the IVGDR i
the coherent one-particle-one-hole (1p-1h) exc
the major shells. The width urises from the qui
consisting of three components, namely cscape wid

0202) Amecian P
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Predicted antiviral drugs Darunavir,

Amprenavir, Rimantadine and Saquinavir can

potentially bind to neutralize SARS-CoV-2
conserved proteins

Umesh C Halder

Abstract

Background: Novel Coramavirus disease 2019 or COVRAL nas become a threat ta Muman Secieny due 1o fdst
spreading and mcreasing mortality. [tuses vertebrate hosts and presentiv depltys humans Life cycle and pathogenic
My ol SARS=Cav-1 have already been decphered and possibie diug b trals are Gt e aay

Results: The present stucy wasaimed 1o dialyas Non-Sttuctiial rolensaratnoude conserved enzymes.of
SERSCaVD ke papain ke proteass: rmasn pratease] Replicase, RN A-oependent BNA poiymerase, methyltransease
pelicase-eranbanuslease and endonianucieaseas waigets e al| kaown drugs Abnigrmatic based webi server

| Bvun ReposeEfipredicted several arug Dinaing matilsin ihese anify o0 poiens Restits revEaied 1mat anti-viral diugs
BarunayirAmprenavin Aimantadine and Saquinavir wete the most poteat 1o/have 3B-drug binding miifs that were
¢lasely- assoriated with thesctvesites ol the SARS-COV-2enaymes

| Conclusions: RAepurposing of theamiviaarugs SanunanrAmpenayy smantadineand saguinain o treat COviD
19 patients comlabe useiul thatcan patentml iy preywenTnurmiar) mertatty

| Keywords: SARS-CEV-2 COMD 1A Artivirat druds, Deianar Arncietisan | Rimartading; Saguinawin Non-structrs|

| prioteing Enzymas

Background Like ull wniniul vieuses, their proteins Kijack the cellular
SARS.CoV-2 has became a menaceto the humanity’and  Avichineries Lo complete life cyele. These proteins are of
it imposed unpmunﬂunlér] ppidemic condition, Great  great interest o the scientists to develop specific druplss
cflorts were carried out by the scientists to develop  on vagone schemes against them: Search and trial of
potent vaccines like Astrazeneca/Oxtord [1]; Johnson  potential inhibitary drugs such as Remdesivin Lopinavir
B lohnsor 2, Moderna [4], Phaer/BlonTech f]; Sin-  Ritonasirs: weve o the way bul they were proven inel-
opharm, Singvag |5], and COVISHIELD [6], having the fective to prevent patient death [9-11]. The present work
potential to curb human mortality, The vie ud (4 positive is based on the fact that most of the viral non-steuctural
sense WNA virus with a genome of <30 Kb) hos Eoveral  proteies (NSPs] which include engvmes remain struc-
types of vertebrate hosts including humans und trans-  turally and chemically conserved as they have to intet-
misgion ocrurs through direct contact or aetosaly |7, 8] ac with human protelns to carry out snme biochemical
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ARTICLE LINFO ANSTRACT
Artich Risory: The collective rotational enhancement in the nuchear level density {NLD] arming diue 1o nucleas
Rrepived 5 March 2020 deformation is still not well understood duc 1o sparse experimental findings. To addresy this jssue,
Received in reviscd farm 28 October 2020 angular momentum (J] gated neutron, protof and GDR peray spectia have been measured from wa.
"‘.”.'"’“‘d 18 February 2021 - defarmed. puclei {7 Tm and 1¥5pa) and ‘one near spherical ouckeus (#0171} by populating them around
E‘g:‘f'i:“g:ﬂ:f”mm } 45 MoV txcitation energy. An enhanced yield compared to statistical decay s shserved i ali the thiee
b, IEAEE ) spectra [, n. y) fer both the deformed muciel bat only statistieal decay for near sherical pucens
Firywardi: ncriguingly, the relative enhancement lactars determined independently from all the spectia are very.
Clamt ipoie rEsananee sirnilar (= 107 for bath the deformed nuchel, Moreaver, the resuls indicate thak the fadeont of the
Muckear leve| densisy collective enfancement gocs. nol dependent strangly oo the muclear ground state Wﬁl
gpatisnical theary of nuriemn is In stark contrast o the expectations of the phenomenological as well 25 i CPASCOIE calculations: The
bje reasons for this discrepancy are discussed. !

© 2021 The Authors. published by Elsevier BV, This is an opeR atcess article undef the €C
(b reativecommmuns.ong flicenses by AL Fis

The nucleus i€ 3 complex quantum many body system where leading to ellipseidal shapes [1]. The origin of this di
explained by the residual interaction between the

single particle a5 well as collective degrees of freedom constitules pl: y I ners :
slementary modes of exciration, Understanding the coexistence of  PYINg the single patticle orbits in different ConiEw

these two coRLrasing facets of nuclear dynamics has been funda- key role of deformation is that it not only aln.!& th
mental problem in nuclear science [1,2] The single particle excited order of the single particles states but also.

srates arg described by the concept hased on nucleans, comprising levels [:nf_llechve degree of freedoim) !:-.ﬂ]r on
al neutrons 2nd protons, pecupying single particle orbits which are  resulting in an enhancement of the NLD l[z,'l_
generated from their indeperndent motion in a mean fiéld poten- of the ;nl_ler.'thrt rotational enhancement i TN
tizl |3). The density of these quantumm mechanizal states increases a puulma_ topic due o lack of mp;ﬂmﬁl
rapidly with the increase in excitation energy and soon becomes. @ father big uncertainty exists in the estimation ol
extremely large [4=7]. The knowledge of the nuclear level density  ©f collective mtatlu:_'lal-enhancmm and s
{NLD), defined as the number of excited levels per unit of exti- crease (n excitation energy [1:17-!.5.]. ¥
tation energy for a nucleus, 18 essential in numerous applications The total collective E_nhincm!!t-lﬁ-thﬁ-m,
such a5 basic nuclear physics research, nuctear medicine (8, design  tianal and rotational excitations. The miatl -
af nuclear Feacioes, astfophysics (9] and fundamentally provides evEr, is mlt"h stronger and dﬂﬂumﬁm ]
jmportant infarmation about puclear thermedynamics | 10]. On the I-,';:l:;h:: :nrlﬁ; :;i t;u:i‘TmL::Hm ent o
ather hand, the collective mode of excitation arises when the equl B e, assuming, mimor ind. ) &

librium shape of the !

i

C&T

e,
=

i erleal symimel : .

nucleus deviates from SphErES YMMELY fhat the level density should be o] larger (6

{1,13,16] than the spherical nugleus, while th

T iins ; . . ; g fnto account the degeneracy af each
* Corresponding suthar ay: Vanabie EneTRY Cychotitn Contre, 1ATBIGNIANIRAT —ms ines greater 12,15, where

Wolkcats 70064, Indld i
P L Panidih rameter perpendicular 1 phie symmelry ax
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