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Structure of Vortex of Condensed Gas in Trapped Cloud

Utku Kaya Abidin KILI,

Eskisehir Technical University, Eskisehir, Turkey.

*abkilic@eskisehiredu.tr
I

ABSTRACT
BoseEinstein condensation, which has a very low particle density and a highlylex quantum structure, has
been experimentally proven to date for rubidium, sodium, lithium, hydrogen, metastable helium, cesium and
chromium atoms. Due to the differences between the properties and binary interactions of these atoms,
experimental studs on condensation have found many impressive results. The structure of a vortex in a trapped
environment and the factors affecting it were investigated in this study. Angular Momentum was calculated
using Thomad-ermi Approach.

Key words: BoseEinsteinCondensation, Vortex, Dynamics of Condensation
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Bukopucranas aaropuTMy HeJdiHiHOI onTHMI3anii Ta IMCKPEeTHUX NepeTBopeHb Dyp'e 1A
KOHTPOJIIO IPOBEAEHHS IePMATOCKOIIIYHE JOCTiIKeHb

acr. Tpy6imma O.0.1, n.1.H., npod. ABpynin O.I'.1, n.m.H., npod. Kimmenko B.A.2
1 kad. biomeanunoi imxenepii, XapKiBCbKUI HAlllOHATbHUNA YHIBEPCUTET
pamioenekTpoHiku, e-mail: d_bme@nure.ua, M. XapkiB, Ykpaina.

2 xad. [Iponeneptrku nemiatpii Ne2, XapkiBchkuii HaIllOHATBHAN MEINIHUHA
yHiBepcureT, e-mail: klymenkoviktoriia@gmail.com, M. XapkiB, Ykpaina.

VY crarTi po3risiHyTa npobiieMa BU3HAUYEHHS TOMMJIKH 3CYBY AOCIIIKYBaHOI OUISHKHU IIKIpH MPU
MPOBEACHHI JEPMATOCKOIIYHOTO JOCTI/KEHHS XBOpOTO Ha aTOMIYHUM JepMaTuT 3a JOMOMOTOIO
TOPUTMY HENiHiITHOT onTHMi3alii Ta AUCKPEeTHUX NepeTBopeHs Dyp'e. OTpuMaHO pe3ynbTaTi 00UHCICHb
BiJICTaH1 TOMHJIKH 3CYBY JOCIIPKYBaHOI JUITHKY [TOBEPXHI IIKIPH.

KarouoBi ciioBa: ATomivyHui IepMaTUT, IEPMATOCKOIIYHE TOCTIKEHHS, CTaH MIKIPH, AUCKPETHI
Tparchopmarii Dyp'e

1. Cran npobdaemu. Atoniunuii nepmatut (At/l) € XpoHIYHUM 3aNaJIbHUM 3aXBOPIOBAHHIM
LIKIpH, SIKe B OLIBIIOCTI BUIMAAKIB PO3BUBAETHCS Y OCIO 31 CIIAJAKOBOIO CXMIBHICTIO, YaCTO MOEAHYETHCS 3
IHIIMMU aJiepriyHUMHU 3aXBOPIOBaHHAMU TaKMMH, SIK OpoHXialbHA acTMa, JEpriuHUil pHHIT, Xap4yoBa
anepris. At/l 4acTo MOYMHAETHCS B JOUTAYOMY Billi 1 € TNPUYMHOIO CHUIIBHOTO CBEpPOIXKY, a TaKOXK
KOCMETHYHUX Ae(EKTIiB IKIPH.

OcraHHIM 4YacoM A MOHITOPHMHTY CTaHy ypaXEeHHX IUISHOK WKipu npu AT/] Bce wuacrime
BHUKOPUCTOBYIOTBCSL JI€PMATOCKOMIuHEe JochifkeHHA. [Ipu oOcTexeHHI ypaskeHOi IUISHKH MIKipU
MOPTAaTUBHUM JAEPMATOCKONIOM iCHYE WMOBIPHICTh OTpUMaHHA MOXHUOKH, TOB'S3aHOI 3 BHIIaJKOBUM
3MILIEHHSM MEX JOCIHIPKYBaHOI JUISHKY, 10 MOXKE CTaTH MPUYMHOIO TIOMHJIOK ITPY MOAANBLIOMY aHawi3i
JIepMaToCcKOmiuHuX 3HIMKIB [1, 2]. 3 MeTol KOHTPOJIO TOYHOCTI MPOBEACHOTO MOHITOPHUHTY
JOCHIDKYBAaHUX IUISHOK HIKIpM HEOOXiTHO 3aCTOCOBYBAaTH METOAMW, 3/aTHI OLIHHUTH HOMHIKY 3CYBY
JOCTIKyBaHUX AUTSHOK IPHU TPOBEICHH] ISPMATOCKOIMIYHUX JOCTIKEHHB|[ 3, 4].

2. Marepiasm Ta Meromam. s AOCHIIKCHHS OyJO B3STO JAEPMATOCKOMIYHUI 3HIMOK
XBOPOro, MO0 MPOXOIUB OOCTeXEHHS 1 JiKyBaHHs Ha 0Oa3i kadenpu IlponenmeBmiki memiatpii Ne2
XapkiBcbkoi obOmacHoi auTsA4oi kmiHiuHOi JikapHi Nel. B skocTi MaremaTHdHOro ammapary uis
BHU3HAYEHHS! TOMMJIKM 3CYBY IOCTI[UKYBAaHOI AUUISHKM OyB BHKOPHCTaHHWH alTOpUTM HEMiHIHHOI
onTuMizamii Ta IUCKpeTHHX mepeTBopeHb Dyp'e [5, 6]. Anroputm OyB peanizoBaHuii Ha MOBI
nporpamyBanHs Python, 3a normomororo mporpamuoi 6i0miorekn Sciket-image [7, 8].

3. PesyabTaTH mocCaimKeHb. 3a JIOMOMOIOI0 aITOPUTMY HENIHIHHOT OmTHMi3amii Ta
JIUCKpPETHUX NepeTBopeHb Dyp'e Oyia BU3HAUEHA BiZICTaHb 3CYBY JOCIIIKYBaHOI 00JacTi B MIKCEISIX PHUC.
1. Pegynbrati oO4rciaeHb HaBeaeHi y Tabmui 1.

(A) (b) (B) ™)
Pucynox 1. [lepmarockomiunuii 3HIMOK misHKM wKipu: (A) Buxigae 3o6paxenns; (b-I)
300paKCHHS, 3MIIIICHE Ha TICBHY BiJICTaHb.



Tabmuus 1. BennunHa mOMUIIKH 3CYBY NMPH JOCHIPKEHHI JUITHKH HIKipH

Bincrans 3cyBy 1o o Y, X (mikceni)
3o6pakensst b) 180, -516
3o0paxenHs B) 376, -430
3o6paxenss ) -119,2

Bu3HayeHHS MOMMIIKH 3CyBY AOCIIIKYBaHOI JUISHKH HIKIPH € BAKIMBUM (aKTOPOM MPOBEICHHS

JepMaTOCKOMIYHUX JOCHIIKEeHb XBOPUX Ha AT/l, mpu muiaHyBaHHi JiKyBaHHs [9] Ta MpH CIOCTEPEKEHHI
JUHAMIKK TIPOSIB 3aXBOPIOBAHHA. 3alpONOHOBAHUM MiIXil MOXKE BHKOPHUCTOBYBATHCS HpPH MiABHILECHHI
CTIMKOCTI allTOPUTMIB 00pOOKH 300pakeHb Ta MoOy10Bi aBTOMAaTU30BaHUX iHPOPMAIIiitHO-TIarHOCTHYHIX
CHUCTEM.
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Felzenszwalb'sfficient graph based segmentationQuickshift image segmentationSLIC, Compact
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Investigation of the Impact of HTTP DoS Attacks on the Cloud Web Server
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This paperpresentsesearchnto theimpactof HTTP DoS Attackson CloudWeb Server.
Fortheexperimentye usedavirtual environmentonsistingof a\Webserveranattackingserver,
acontroller,anda serverthatmeasureshe effectof HTTP DoS Attackson thefunctioningof the
attackedvebserveiin termsof networkresource&onsumptionTheexperimentaschemes shown
in Fig.1.

Figure 1
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The initial datawas:the numberof calls to the server- 5000, 25 connectionger second
andContentLengthheadewvalue- 4096.The measurementwerecarriedout in two modes:the
modeof sendingand receivingmessagesl he experimentatesultsarepresentedn Fig. 2.

Figure 2
a) b)

recv stable recviduring slowloris send stable send during slow loris

Receivednessagen the normalstate(fig.2. a) amountedo 521.89bytes,andduringthe
attack! 23744.23bytes,andwhensendingmessagesfig.2. b) the valueswere170 bytesin the
normalmodeand10403bytesin theattackmodefor theinitial data.Theseaesultsallow to evaluate
theavailablenetwak resourceandthe momentof web serveroverload.
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BUILDING A SYSTEM FOR LOGISTICS INFORMATION SYSTEMS
EVALUATION

Murad OMAROW, Artem SUKHOMLINOV?
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ABSTRACT

The aticle analyzes the criteria by which to evaluate the logistics systems and shonseks of forming
a systenof logistics information systenewvaluation based on the criteria used by qualitative scales. The article
also analyzes ndern technologies afiformation systems development, in particular the technology of -object
relational mapping. There has been considiéredhpplicatiorof the built evaluation system in thesearch
logistics information system.

Keywords: logistics system; evaluation critan; material flow; multiset model of material flow.



Synthesisof Luffa cylindrica Fibers Modified with Layered Double
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Protectionof waterresourcesgleaningthemfrom pollutantsandimproving their quality
hasgreateconomicand ecologicalimportance Chemicalmethodof cleaningand adsorptionis
reportedto be one of the most effective and efficient methodfor cleaning[1,2]. Among the
adsorbenttayeredDoubleHydroxide (LDH)-representedvith the generaformula[MIl 1-x MIII «
(OH)2] X* (Ln)xn mH20- offers high adsorptionefficiency and easyrecoverypropertiesHere
M*2 (Mg?*, Ca&*, Ni%*, Fe*, Zr?*, C®*, Ci?*,E) andM*3 (AI3*, Fe¥*, Cr**E) cationsfill the
octahedrabapsbetweenthe buricite like (Mg(OH).)" layersandthe Ln- anionis situatedin the
hydratizedinterlayer galleries. LDHOsappearas promising structuresin phytoremediatiorfor
removalof pollutants.

In thisstudy,Luffacylindrica(L.) synLuffaaegyptiacaMill fibers,whichhavehydrophilic
properties,appropriatepore fiber structureand celluloseandlignin content,will be used.New
LDHOswith theformula[M2*1.xM3*(OH)] COs%y2: M2*: Mg?*; M3*: V3*] will be synthesizedia
controlled precipitationmethod.Then LDH-plant fiber compositegakenfrom the reactorwere
modifiedwith sodiumlaurelsulphate¢SLS)to give hydrophobiglantfiber-LDH-SLS composite
materials.The compositematerialsthus preparedare characterizedia FT-IR, XRD, SEM-EDS
andBET techniquesandareshownto havepotentialto be usedin sorptionof oil from polluted
watersources.

*This studywassupportedy T$B'TAK underthe Projectnumberof 1182008
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In this paperwe introducethreedifferentdatatransformatiorapproachesuchassynthetic
datatransformationBuckleyandJames,1979;Koul etal. 1981;Leurgans,1987) KaplanMeier
weights (Kaplan and Meier, 1958; Miller, 1976; Stute, 1993) and k-nearestneighbor (kNN)
imputation method (Batista and Monard, 2002) which are commonly usedin censoreddata
applicationsTheaforementionedpproacheareparticularlyusefulwhenonedealswith censored
data.Thekeyideaexpressedhereis to find the smoothingsplineestimatedor the parametriand
nonparametricomponentof a semiparametricegressiormodelwith right censoreddata. The
estimationis thencarriedout basedon the modified (or transformedatasetobtainedvia these
transformationtechniques.In order to comparethe outcomesof three approachesn semt
parametriaegressiorsetting,we carriedout a simulationstudy. Accordingto the resultsof the
simulation,it canbe saidthat the KaplanMeier weightshasbeenvery successfuin dealingwith
censorebservations.
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Physical, chemical and mechanical properties of polymers are generally nearly related with
their molecular weights. Low molecular weight polymers have ineffectual molecular properties
and they interact with different chemicals. The full molecular weight distribution (MWD) of a
specific polymer and ratio of moments of this distribution, such as the number average (Mn) or
the weight average (Mw) molecular weight, are effective on the mechanical properties of the
polymers. Polymers with small molecules whose molecular weight does not exceed a certain value
readily interact with various chemicals and have poor mechanical properties. Therefore, the
molecular weight of the polymers is very important according to the field of use [1-2].

In this study, Deadbeat control of a jacketed batch reactor in which styrene polymerization
occurs under isothermal conditions reactor has been investigated experimentally and by simulation
to achieve a specific constant number average chain length and conversion in a minimum time.
Also, the effects of different optimal conditions were examined on monomer conversion, average
viscosity molecular weight and chain length. It was founded that Deadbeat control provided a good
performance in maintaining the reactor temperature at its set point at the isothermal conditions [3].
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Figure 1. Experimental System
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Bentonite with the threephasecrystalline structureis a hydrophilic clay-mineral and
mainly constitutedby the montmorilloniteclay [1]. Dependingon its exfoliation ability with the
medium bentoniteis usedin manyindustrialapplicationsespeciallysuchasceramicsadhesives,
catalystscosmeticandpharmaceuticalseq?2]. In orderto obtainnewclay applicationarea and
inorganicorganicnanocompositetheinteractionf surfactaniclay arethemostimportantpoint.
For this reason exfoliation methodis usedfor the modification of clay with the surfactantso
enhancehe interactionof the clay with the medium[1]. Organoclaysare obtainedas a resultof
thereactionof the clay mineralwith analkyl ammoniumsalt, undersuitableconditions

In this studyorganemodified bentoniteclayswereobtainedfirstly with purification step,
then syrthesizedwith the sequentialmixture of cationic surfactants;namely long chained
(cethyltrimethylammoniumbromideCTAB), short chained (tetraethylammoniumbromide
TEAB) and ringed (benzytriethylammonium bromideBTEAB) surfactants. The modified
organoclayswvere characterisedy X-ray diffraction (XRD), Fourier transforminfrared (FTIR)
spectrometryScanningelectronMicroscopy(SEM) andzetapotentialanalysis.Ilt wasseenthat
thehighestvalueof basalspacingf theorganoclaywvasobtainedy (CTAB+BTEAB) surfactants.
The synergisticeffect of the sufactantson the interlayer spaceof the organoclayin terms of
developingnovelclay basedhanocompositegasinvestigated.

ony
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b) TEAB c) BTEAB

Figurel. Thecationicsurfactantsisedin the process

References

[1] M.K.S. Monteiro,V. R. L.Oliveria, F. K. G. SantosE. L. B. Neto, J. Mol. Liquids, 2018, 272,990-998.
[2] C.M. Q-Plamondon,).StasiakA.A-TabbaaColloids and Surfaces A: Physicochem. Eng. Aspects, 2014, 330-337.



Absorption Spectra ofthe RbCI-PbCl, SystemCompounds

E. N. Kovalenkd, O. N. Yunakov3 N. N. Yunako¥, S. G. Kravchenko

aKharkiv National University of Radio Electronics,

Nauka Ave., 14, 61166,
Kharkiv, Ukraine

bV. N. Karazin Kharkiv National University,

Svobody Sq., 4, 61022,
Kharkiv, Ukraine

It is known that out of 5 compounds formed in the system ftClbk only RbPhCls
and RBPBClie are stable at room temperaturEirst compound crystallizes into an
orthorhombic lattice at 20 with lattice parameters a=8.992 «, b=7.996 ¢, c=12.54!<90",
z=4, and secondrystallizes into a tetragonal structure with lattice paramestdds855 -,

c=11.237 » z=4.

The absorption spectra of thin RbBE and RBPKsClis films were studied in the
spectral range-B eV and the temperature intervalS00 K. The binding energy of excitons
and the width of the forbidden band in both compounds are determined

The absorption spectra of Rl and RigPhsClis(fig. 1) are close to the spectrum of
PbCh and the spectra of impurity bands ofPin RbCI (table 1) by structure and position of

a)

(35}

b)

Fig.1. The absorption spectrum ¢
a thin film of RbPBCls (a) (t=75
nm) and a thin film of RiPksClis
(b) (t=75 nm) at T = 90K (1) anc
T=290 K (2).

the bands. Accordingly, the excitons in these compounds, as well
as in PbCl and RbCl: P¥, have a cation type and the &en
spectrum is interpreted on the basis of transitions in tAeiéb
In contrast to PbG| two longwavelength excitonic bands; and
#, are observed in the spectra of REPlband RlPksClis, which
happens due to presence of two +sguivalentPblonpositions
surrounded by various number of Cl ions inside crystal lattice.
The twedimensional (2D) nature of the excitons in
RbPkCls and threedimensional (3D) in R#PksClis is established
from the analysis of the temperature dependence& () and
$2(%9 of longwave exciton band#1 and# 2, which agrees with
the structure of the crystal lattices of the compounds.

Table 1. The spectral position of the exciton bands, the band gap Eg and the
binding energy of the excitoneRin the compounds RbRBls, RbPEClis
(%=90&), PbCh and RbCI:PB".

Compound | Emai, Ema2, | Em1, | Em2, | Eg, Rex,
eV eV eV eV eV eV

RbPBbCls 4.465 | 4.627 5.7 4.68 | 0.22
RbsPsClie | 4.475 |4.63 |5.12 |57 4.73 | 0.25
PbCh 4.68 5.77 [4.86|0.18

RbCI:PB* | 4.582 5.85 [6.192




I"HSYHE(()  * Y%o+,%-.$(./ +'$012'32' *9%,%32+0124-'2(23,21.4.(& 2#$.10(& $"
1.1%4(/ +2(01"32' 5*1"6(. 43) %7.80(() -"91&4(0(./ ,1.1%4(/ '%4%:+$"
1%+ #3%'.] #$27( %A

. .5.<%(41"$0(*%!, =.>. ?2(%'#@*"*?, A.; .B10$2%,; .C. D2*%3"E""?

LKumomupcoxuii depacasnuii ynisepcumem imeni leana ®panxa, mKumomup | Vipaina
2Kuiscokuil nayionansnuil yuisepcumem imeni Tapaca Illesuenxa, m.Kuig | Yxpaina
I'mail: elina_yanovska@ukr.net

"HS%&'( )+, +$-1" 0%12#,1'+3 4+,-, '% '%5 6+78/,, 6+4-"(  1#*-
)%9&-)%8:'+ '%18-;I'(  ,+ 62-2+,-< . = 62-2+,+> &*4+2!'( 1106!$'( )+, +$-.1"/
4+,-, + 6+8/7%>* # %,&+21?(3N"*2+6+7!"-<  0%12#,>4%$(462- 62+<+,;!"(
0%12#,'I'+3 4+,- $!1210 7+2-0+™- )('12%8(4 (78-', &-8(9%*(4%%8>)+&-8(9%*(4!+8(*(4
*+.4 ) (,+04+8/>*; 011217*- 33&*2#9*#2#*%)("12%8(0%?(> @!A)!<%'(0) 0%1!06!$#4%4
2#7++1(2!$+4-" )(; 7!+&BI2%)- 68%'1*- 62+*/7+) )(8:/2,(4 2+9(4 C+)# A+7+2+0#)"!
4-9+2-&*%"[ 6+4-"+ 8/7*- 4+&'+A#' VA&HSYE&' (5-&I<'+8+7(A+$-I"I  4+-< 21&#2&(4
05 61212+19- 4(,<+,(4, 19( )+:'% 612141&*- # 2+0$-"# B+2)#. D /9+&*( 19+8+7($'+
1106!$'-<  %,&+21!"(4+$-&-9(4 &*($'-< 4+, +?(8'+ 4-9+2-&*+4A#4%*-*%9(62-2+,'(
)(12%8- D92%3';/9 E+,(8:&:9-A &066+'(*(&%6+'(*+4¥8-'%), F%9%26%*R8('+6*-8+8(*- ,
*+(x , 412)-94#8(*, .+ 4(+H)( " *8:9- &4+3)- <+2+5-)-  %,&+21?(A%-)-
<%2%9*12-&*-9%) YA 8(9#4%8:'-)- *%?(8>.-)-  48%&*-4+&*/)-

G+,-B(9%?(/ 6+412<'( 6+2#4%*-< '+27%'($'-<  )%*12(%8(4 6+8()!2%)- O
9+)6819&+*4(2"-)- 48%&*-4+&*/)- ,+04+8/H+*2-)%*- &+21!I'*- 8/ 4-8#$!"/ 0O(&*($'-<
4+, A+'(4 *+9&-$'-< )1*%8(4. C%99+)6+0-*- 6+H,'#>*. 92%.(48%&*-4+&A(427%'($'-< *%
6+8()!12'-<  &+21!"*(4: "1 '%LHA<Y>*; <%2%9*12-0#>*.&/4-&+9+> 54- 9(&*> &+217?(3
4-148/>*.  4-&+9#&+21?(AH#H) (&*: '%2(4'( 6+8()!2(4.

,"-) 0 6!2&6!9*-4'-<  58/<(4 &*4+2!"/  +27%'#H)(12%8:'-<  9+)6+0-*-<
)%*12(%8(40 ?("-)- &+217?(A'-)- 48%&*-4+&*/)- H 6+8()!2-0%7?(A'% (%1+ in situ)
0)+1(8(0%?({ /19%6+8/7%H 1106+&!2!,":+)# B+2)#4%( ())+1(8(0+4%'+7+6+8()!12'+7+
5%2#'% 6+412<'( '+27%'($'+7+ '+&(/. 1&+18-4+ ?IA &6+&(1())+1(8(0%?(HB+8()!12# '%
+27%'($'(A 6+412<'( H?("-) 62- 2+1+*(09+6+8()!2%)-, +&9(8:9-,+04+8/H&*4+2-*- "%
6+412<'( '1+27%'($+7+ '+&(/ 6+8()!12'-A 62+5%2+90 +6*-)%8:'-)  &6(44(,'+5!"/)
&98%,+4-9+6+8()!12#.

J %)- 6+9%0%'++ in situ ())+1(8(0%7?(/ 9+6+8()!12# 4-4('(86(2-,-'# *%&*-2'# (#
&6(44(,'+5!"(  4:1) '% 6+412<'( &-8(9%7!8> 62-04+,-*: + &+21?(A'+3%9*-4'+&*(
&-"*10+4%'+7+ )%*12(%8#.+,+ )(92+9(8:9+&*IA A+'(4 Pb(KK Mn(KK Fe(KKK<% Ni(Il) #
"A*2%8:+)# 4+ '+)# &I21+4-.( .

L%'% 2+1+*%62-&4/$"% in situ ())+1(8(0%7?(36+412<'( &%6+'(*# C%59(4&:9+7+
2+,+4-.% 9+6+8()!12+) 4-4('(86(2-,-'# *U&*-2I'# (#&6(44(,+5!"(  4: 1) *%+&8(,;I">
&+212(A'-< 48%&*-4&*IA&-"*10+4%'+7+)%*12(%8#+,+ A+'(4 Pb(KK CA(KK Cu(KK Mn(KK
Zn(KK*%Fe(IIT). M!0#8:*%*-2+1+*- 0%&A4A(,$#>*%: .+ )+,-B(9%?(/ 6+4!12<'( &%6+'(*#%'-)
9+6+8()12+) 6(,4-#H A+7+&+212(A'#H)'(&*: #'|A*2%8:'+)# 4+ '+)# &I21+4-( .++
A+'(4 Pb(KK Mn(KK*%&F e(I11).



Design and study of a laser system for detecting optical devices

0.S. Hnatenko!-?, Yu.P.Machekhin!2, M.V. Neofitnyi?, S.V.Gulak?

"Physical Foundations of Electronic Engineering Department,
2Kharkiv National University of Radio Electronics
Nauky Ave.14, 61166
Kharkiv, Ukraine
3PJS NII Laser Technology PJSC
Kharkiv, Ukraine
Email of corresponding author: oleksandr.hnatenko@nure.ua

The development of a laser system for detecting optical devices is presented in this
research work. The proposed laser system is based on two principles: first, fixing glare from
optical devices;
second, fixation with the help of a high-sensitive photodiode of low-intensity emission, which in
turn complicates the operation of counteraction systems offered for the laser system. Laser
system showed in Figure 1.

Figure 1 — Laser system for detecting optical devices

Laser system consist of two optical radiations 808 and 940 nm. From the studies, it can
be concluded that a laser with a wavelength of 940 nm gives a significantly higher reflection
coefficient. It is also confirmed that the presence of a light filter in the system under study does
not coincide in wavelength with laser radiation significantly improves the ability to detect optical
objects, Figure 2 b.

Figure 2 — The study of the health of the laser system: (a) The investigated object
(lens); (b) Reflection from the radiation object with a wavelength of 940 nm
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Abstract

The mechanism of Ethernet signal transmission over the air is considered. The advantage of
this transmission method is the minimum delay with high-performance backhaul. It is shown that
monitoring delay using brute-force methods at the port or software level does not reveal delay
problems affecting certain traffic classes. For deep performance delays, it is necessary to take
measurements that cover the full service path at the demarcation points and at the key nodes
between them.

Ethernet mobile services and implementation of mobile systems based on packet data
transmission will provide mobile operators with scalable and more economical solutions for
processing both the growing number of mobile devices connected to their networks and the volume
of traffic.

One of the main reasons for the wider use of Carrier Ethernet in backhaul wireless applications
is the ability to use a variety of physical infrastructures to deliver Carrier Ethernet to a base station.
One of the physical mechanisms of signal transmission is Ethernet over a radio channel, which is
characterized by a minimum delay and a reliable, high-performance backhaul for 3G and 4G
wireless networks. It is known, however, that real-time data transfer, transactional applications,
high-speed roaming and multimedia streaming are sensitive to delays. Increasing the delay by only
a few milliseconds can lead to voice distortion, disruption of the application, which will affect
significant losses of operators.

Although Ethernet offers easy access to bandwidth on demand, the bandwidth of the dialing
service often has little effect on delay if the link was originally correctly defined. Let us consider
a cellular communication BS connected to an access platform using an optical communication line
100FX, with a CIR (fixed information transmission rate, forcibly limiting rate) of 20 Mbit/s (Fig.
1). If the BS traffic never exceeds 20 Mbit/s, then increasing the throughput to 30, 50 or even 100
Mbit/s will not affect the delay. Although the capacity can be increased, each packet is still tied to
the physical communication speed agreed between the ports (for example, 100 Mbit/s for 100FX
media) [1]. This means that the delay is the same as long as the physical connection remains the
same.
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Figure 1. Network architecture of transport network

As bandwidth increases, data loads faster, but each individual packet still moves at the same
rate. Instead of increasing CIR, applications should connect at a faster rate to reduce delay, for
example, changing from 100FX to the GbE interface would reduce delay by a factor of ten. In
many cases, this requires replacement or modernization of network equipment, which is an
expensive and time-consuming solution.

Under the overload, an increase in bandwidth will reduce the delay, but only if the bandwidth
increases from end to end. For example, if Ethernet-over-SONET/SDH (EoS) is used for transport,
increasing the last mile carrier will have little effect on overall delay if packets are still transported
through the same TDM “container” (for example, DS3/E3). This is similar to the Ethernet data rate
effect: the rate of traffic entering the network does not affect the delay if the TDM/core preparation
remains unchanged.

Similarly, in all packet networks (for example, MPLS core), if the end-to-end network does
not have sufficient capacity, the packets will be overloaded in the core instead of the access
network, simply pushing out the problem elsewhere. When this happens, an increase in access
bandwidth can lead to even longer delays, since already occupied NES cores add more traffic to
their queues and load processing [2].

The reasons for the delay are complex and non-deterministic. To maintain overall QoS, delay
and jitter should be constantly monitored based on each service, application, SLA or VLAN.
Monitoring of delay using brute-force methods at the port level or software (for example, ping)
does not reveal delay problems that affect certain classes of traffic, and cannot isolate whether a
delay occurs at the IP or Ethernet level (Fig. 2).



Decision making in information technologies for analysis of scientific and applied
problems
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Information technologies in modern society apply in all possible areas, in particular when solving
scientific and applied problems. One of the most important components of any information
technology is decision making. Whenever decision-makers need to choose one of the possible
alternatives, subject to certain conditions, they use the methods of decision theory. Being an
independent research and applied area, decision theory offers tools for the development and
implementation of information technology.

The purpose of the work is to review the main provisions of decision-making as a component of
information technologies used in different spheres. Decision-making is based on a system analysis
of objects and processes and can be used to study various scientific and applied problems. The
formal description and main classes of decision-making problems are considered. Their use in the
creation and implementation of information technologies for analysis of scientific and applied
problems is discussed. The features of classes of decision-making problems and corresponding
methods for their solution are demonstrated. Essential examples are given.

Keywords: decision making, information technology, alternative, optimality principle,
multifactorial estimation.



Figure 2. Monitoring of transport routes

Likewise, end-to-end delay monitoring is not sufficient for SLA reporting and troubleshooting
of delay problems in networks where traffic is often asymmetric, therefore one-way delay and jitter
measurements are required. In order to provide a complete picture of the delay performance,
measurements should also cover the complete service path, from end to end (demarcation point
and at key nodes between them). This allows the operator to isolate delay problems for access,
core networks or, more importantly, customer networks.

Delay measurements require sufficient accuracy to detect minor delay changes to proactively
determine delay drift, which can lead to QoS problems and SLA violations. Accuracy must be at
least one order of magnitude greater than the target threshold in order to be useful (for example,
submilliseconds if the SLA determines the maximum delay of 10 ms). Otherwise a measurement
error will mask the delay problem, generate false alerts, or even result in to negative delays in
client SLA reports.

Similarly, measurements require sufficient details to detect short-term delay problems that
may indicate micro-bursts, inefficient traffic management methods, or improperly configured NEs.
The ability to measure every second, for example, provides enough information to diagnose
intermittent QoS problems.

Thus, to ensure that delay problems are fully visible, measurements should:

- be held for each flow, application, service or VLAN;

- the delay should be measured from end to end to accurately take into account all segments
of the network, as well as key intermediate nodes, to isolate problems;

- have a high degree of detail.

Therefore, to reduce the delay with the increase in bandwidth, it is important to determine if
there is an overload in a service segment. Since providing additional bandwidth is time consuming
and expensive from the point of view of the network, it is better to increase it where it will increase
productivity the most.
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An urgentissueof modernmedicineis thesearchor newdiagnostianethoddo detectthe
smallestchangesvenatthe preclinicalstage[1, 2]. The studyof the microcirculationsystemfor
surgeryplanning[3, 4] is very importantfor the diagnosisassessmertf the severityandnature
of the courseof pathologicalprocessesn the human body, predicting their dynamics,and
monitoringthe effectivenes®f treatment4, 5]. Biomicroscopicmethodsfor studyingcapillary
blood flow aretraditionally usedto study microcirculationand othersparameter®n microlevel
[6, 7]. The main advantageof thesemethodsis the ability to evaluateindicatorssuch as the
diameterof the microvesse[8], the passag®ef bloodthroughthem,the stateof aggregatiorof the
blood, the density of the capillaries,which is impossiblewith any othernorinvasivetechnique.
Oneof themostrelevantandpromisingmethodss capillaroscopy9, 10].

Theaim of the studyis to studythe possibilitiesof capillaroscopyn clinical practiceasan
informativeandaccessiblanethodfor assessinghe stateof peripheralblood circulation,aswell
asto studythe mechanisnof operationof anopticalandcomputercapillaroscope.

Figure. Schemeof the structure of a computer capillaroscope
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Theessencef metabolicprocesses thebodyis the constantedistributionof substances
betweenthe blood capillary, surroundingtissueand lymphatic capillaries.So, for an adequate
description of metabolic processes,assessmenof the functional reseves of the body,



identification of early forms of diseasesand prediction of the reliability of examination,it is
necessaryto study the basic physiological functions of metabolism at the level of the
microvasculature.

Sincecapillary circulationcarriesout the main function of the microcirculatorysystem-
transcapillary metabolism, i.e., metabolism between blood and tissues, the state of
microcirculationcan serveas an arbiter of the well-being of systemichemodynamicsand the
displayof preservedrteriovenousquilibriumin regionalvasculampools.

Giventhefactthatthechangen thecapillarylink is closelycorrelatedwith shiftsin central
hemodynamics,t becomespossibleto use microcirculation parametersas prognostic and
diagnosticcriteria for assessinghe overall physicalhealthof the subjectsTherefore the work
considered qualitativeand quantitativeanalysisof capillaries.This analysisis the main part of
pathomorphologicastudiesof microcirculation.A classificationof microcirculatory disorders
basedon quantitativecharacteristicsvasalsodevelopedhat was speciallydevelopedo form a
medicalreporton the severityof microcirculationdisorderswhich indicatesthe stateof the body
asawhole,andnormalindicatorsarecorsidered.

Figure. Normal capillary image

In the process,we gradually cameto the following classificationwithgoal of a more
completeclinical interpretatiorof change<apillaroscopigicture Someof them:theshapeof the
capillary, the length of the capillary, the characteristicof the capillary in caliber, the specific
gravity of the capillaries, the level of blood supply, the speedof capillary blood flow, the
backgroundof the capillary field, etc. All theseindicatorscan help recreatethe picture of the
patientOsealthstatusandidentify pathologicaldisordersn his bodly.

Theresearcthelpedto establishthatthe studyof microcirculationusinga methodsuchas
capillaroscopycanrevealthe initial morphologicalandfunctionalchangesn the developmenof
a numberof diseasesas well asto monitor the effectivenessf treatment.The advantage®f
capillaroscopyareits uniquenessyainlessnessioninvasivenesspbservatiorof microcirculation
in the"naturalenvironment”which increaseshe accuracyof diagnosis.Theidentificationof the
preclinicalstageof variousdiseasespensup completelynewopportunitiesor their prevention,
and the monitoring of prescribedtherapy makesit possibleto conduct optimal treatment
individually for eachpatient.Thedevelopmenbf computemprocessingechniquedor theobtained
capillaroscopiemageswill allow theformationof analgorithmfor thequalitativeandquantitative
analysisof thelevel of microcirculation,which will furtherimprovethe quality of objectification
of the detectedviolations. Also, the fact of monitor visualization of a disturbed level of



microcirculationis oftenafactorfor the patientto increaseconfidencan thedoctor,the conscious
needfor treatmento eliminatethe detectedviolations.

Regular capillaroscopy allows you to diagnose microcirculatory disordersnvasively
monitor the effectiveness of therapy in almost all patients, and also monitor the status of patients
associated with highisk factors duringrofessional examinations.

So, methodof capillaroscopys oneof the mostpromisingdiagnostianethodsat this stage
in thedevelopmenbf medicinefor complexdiagnosticandtreatmeniplanning
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The nontlinear paradigmclams, that many processesn open, nonlinear, dynamical
systemswhich causedy thenon-stationarypowerfulsourcesareappearedo beshorttime,non
linear, ultrawidebandandfractal ones[1 ! 3]. The acousticsignalscreatedby the Chelyabinsk
meteoroidfall wereshownto be namelyonesof them[4, 5]. Usinga newfractalanalysismethod
called as"DynamicalFractal Analysist the fractal propertiesof thesesignalswere investigated.
Thecorrespondingiumericalcharacteristicsvereestimatedanddiscussed.
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In this study,the hydrogenadsoptionon naturalsepiolite, Turkey andthat of Cu-, Fe-ve
H-exchanged forms were investigated at 77 K wup to 100 kPa Sepiolite
(Si12030Mgs(OH)4(H20)4.8H0) is a naturalhydratedmagnesiurssilicate type clay mineralwith
fine microporouschannelof moleculardimensions3.7« " 10.6¢ runningalongthefiber axis.
Sepioliteshave many industrial and environmentalapplications.Clay samplefrom Eski ehir
sievedto passthrougha < 45 #m sieve.lon exchangewas carried out 100 ml and1 M of
CU(NGs)2.3H0, Fe(N)3.9H.0 andHCI solutionsat 80 °C during6 h usingbatchmethod.Then,
the cationexchangedamplesverefiltered, washedwith hotdistilled waterseveratimes,driedin
anovenat 110 jC for 16 h and storedin a desiccator Fouriertransforminfrared spectroscopy
(FTIR) absorptiorspectraof sepiolitesamplesvererecordedusingPerkinElmer Spectrumrwo
model spectrophotometewith KBr pellet techniqueat 4cn1! resolutionin transmittancemode
from 4000to 400 cnv!. BrunauerD EmmettD Teller (BET) equationwas usedto determinethe
surfaceareaof the samplesThet-plot methodwasappliedto obtainthe microporesurfacearea
andvolume.For sepioliteclay, the adsorptiorcapacitieof hydrogendecreaseth theorderHS >
FeS>S>CuS

Keywords: Adsorption;Hydrogen:Sepiolite;B.E.T.;FTIR.
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In this study, the hydrogenadsorptionisothermsof clinoptilolite-mordeniterich tuff
suppliedfrom Turkey andtheir exchangedorms (K*, Na* and C&*) wereobtainedat pressures
up to 100 kPaand 77 K. Zeolites are porous, crystalline, hydratedaluminosilicateswith the
frameworkstructureconsistingof AlO4 and SiOq4 tetrahedraThesearelinked to eachother by
sharingall of the oxygensto form the zeolite structurecontainingchannels.Hydrogenis the
simplestand most abundantelementin nature;it will probablybe the most significantenergy
sourcein thefutureif it is storedmoreeconomicallyandsafely.Zeolite samplesvasgroundand
sievedto obtain< 45 $m fractions.Thesezeolitefractionswereexchangedvith K*, Nat andCa&*
to determinethe influenceof the exchangeableationon their hydrogensorptionbehavior. The
chemicalcompositionof naturaland salttreatedzeolite samplesvas obtainedfrom the powder
samplesthat were fused with lithium tetraborateusing an XRF device, Rigaku ZSX Primus.
Powder XRD patterns were recorded on powdered sampleswith a Rigaku RINT-2200
diffractometerusingCu Ky radiationandoperatedn the 2& rangebetweer3° and70°, with a step
sizeof 0.02. H, adsorptioncapacitief all samplesvere obtainedoy Quantachroméutosorb
1C gasadsorptioranalyzer.

Keywords: Naturalzeolite;Hydrogen;Clinoptilolite; Mordenite;XRF; XRD.



Investigation of thermal and structural properties of nitric, hydrochloric and sulphuric
acid-treated zeolite
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In this study,in orderto considerthe effect of the nitric, hydrochloricand sulphuricacid
treatmenbnthermalandstructuralpropertieszeolitewasmodifiedwith 1 M acidsolutionsat 70
°C during 4 h using batchmethod.Zeolitesconsistof threedimensionalnetwork of connected
SiOs and AlO4 tetrahedraby sharingcommon oxygen atoms. The presenceof exchangeable
caions (Na*, K*, Ca etc.) allows for modification of characteristiqroperties Zeolite sample
from SivasYavu regionof Turkeywasgroundto lessthan45 #m. Chemicalcompositionsvere
determinedn powderedsampledgusedwith lithium tetraborataisingX-ray fluorescenceanalysis
(XRF BRigakuZSX Primusinstrument).The XRD diffractogramswereobtainedwith a Rigaku,
RINT-2200modelinstrumentusing CuK$ radiation(%1.54¢), 40kV and30 mA powersupply
overthescanrangeof 2&= 3 to 70; with anincrementaktepsizeof 0.02j. XRD analysisshowed
thatthe major component®f the naturalzeolitewere clinoptilolite and mordente, togethemwith
minor amountsof quartz,feldsparandclay mineral. The TGA-DTG-DTA (Thermogravimetri®
Differential Thermogravimetridifferential Thermal Analysis) measurementsvere performed
with SetsysEvolution Setaranequipmenusingarateof 10;C/min from 30;C to 1000;C.

Keywords: Naturalzeolite;Clinoptilolite; Mordenite;XRD; TGA-DTG-DTA; XRF.
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ABSTRACT

Cloud computing stared playing an effective role in enhancements the quality of education in higher institutions. This
technology provides many internet based valuable services without nemginfag additional equipment or installing new

software with minimum cost. This research aims to highlight the main challenges and concerns of using CC, not only focusing
on the benefits. The research presents a systematic review of CC concept, modets, sedvthere positive effect and
significant impact on higher education institutions. The result of conducted analysis found that there are many chdllenges an
concern which have to be overcome before deciding adopt the CC in Higher education envirbramsition to CC model

must be done a cording to a comprehensive plan which handle the different sources of challenges. Concerns and challenges are
classified into categories and each subcategory is discussed. The guidelines and recommendationgrethitly tiffs

research can lead to overcome many challenges and clarify the roadmap of successful adoption of CC in high education
institutions

Keywords: Cloud computing, higher education, adoption of cloud computing, cloud technology, service model
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Plasmain the nonlocal thermodynamicequilibrium (nonLTE) can be producedwith
inductively radiofrequency dischargesat low pressure[l]. NOnELTE plasmasare used in
industriesin manufactoryprocess,biomedical coating and plasmaenhancedchemical vapour
deposition.Theeffectsof cold plasmaon microorganisnhavealsobeeninvestigatedasdischarge
or afterglowdownstreamdischargeapplication[2-6]. Therefore,somecharacteristigpparameters
of inductiveradio frequency(RF) argon(Ar) dischargeand afterglowdownstreandischargeat
low pressurewere investigatedwith optical emissionspectroscopy(OES) in this study. The
wavelengthsof spectral lines from OES were obtained between 650900 nm. For all
measurements spectrumline that remainedat approximatelythe samevalue wastakenasthe
value of the referencewavelengh throughoutthe study. The changesn the optical emission
spectrumline ratios of the inductive RF Ar dischargeand the afterglow downstreandischarge
with respectto time were comparedAs a result,it wasreportedthat sometransitionsfor both
regionswereto beincreasedn time. Thetransitionsn timefor somewavelength$738.76,751.69,
772.59,801.84810.68and842.85nm) havebeenapproximatelymprovedbetweer20%and34%
for dischargezone.Also, it canbeincreasedor wavelengti801.84nmin afterglowdownstream
dischargeegion(32.55%).
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At the atmospherigressureargonplasmajet wasobtainedfor 20 kHz frequency,8 kV
voltageanddifferentflow ratein the DBD-like systemasseerfigure. Theopticalemissionspectra
of thesgetsweretaken.Spectralinesof dischargegxperimentallyobtainedverecomparedvith
spectrallinesin NIST (National Institute of Standardsand Technology)databaseAtmospheric
pressurglasmasareoptically thin % Therefore the line intensityratio methodcanbe usedby
determiningsuitablespectralines.In generaltheintensityof a spectraline is a functionof both
electron temperatureand density [2]. The spectral lines which are sensitive to electron
temperaturgewere selectedto use this method These spectrallines dependon the difference
betweenthe excitation energylevels and the transition probability ratios %() As a result, the
electrontemperatur®f argonjet wastried to be determinedy lineintensityratio method.
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Abstract. The article analyzes the impact of restrictions on the effectiveriegsacetime
processing techniques in the antenmeaya during the implementation of spaome access
methods. The method of qualitative and quantitative assessing the impact of the sum of the
destabilizing factors in the form of restrictions affecting the signal to interference + noise ratio
(SINR) is poposed on the basis of calculating the spatial coherence factor (SCF), which represents
the value of the scalar product of the vectors of the desired signal and interference signal space.

The estimation of the upper and lower SINR values has been perfarsimegl spatial
coherence factor in the assumption that the level of the interference signal interfering an SS at the
entrance of AAA is significantly greater than the thermal noise power. The estimate of normalized
index SINR reduction has been obtaineghareing SCF.

The conditions of the SCF influence on the convergence rate of the adaptation process of the
AAA control algorithms are shown and the analysis of the SCF boundary values is carried out, as
a result of which the basic approaches to the cartgiruof the AAA have been developed.
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Alternative current (AC) with kHz frequency, pulsed direct current (DC) and radio-
frequency(RF) powersupplycanbe usedto produceplasmajet [1]. In this study,neonplasma
jetsweregeneratedby dielectricbarrierdischargdike (DBD-like) systemusingAC powersupply
atatmospheripressureDBD-like systemdavetheir own advantagesiVhendielectricis usedin
the system more power caneasily be transmittedto the plasmaappliedto conductivematerials
[2]. Therefore the optical emissionspectroscopwf plasmajets generatedvith DBD-like system
is very importantto characterizghe plasmajets. The optical emissionspectrawererecordedio
determinethe propertiesof plasmajets with different AC voltagesand neongasflow rates
Emissionspectrallines were determinedfrom National Institute of Standardsand Technology
(NIST) [3]. The spectraof neonplasmajets were analyzedby comparingthem with the data
obtainedfrom NIST. Theresultsshowthatintensity of the spectralines of plasmajets increase
with increasng voltageappliedto neongas In addition,neonplasmajet lengthwasinvestigated
for differentconditions By varyingthegasflow rateof neonwhile the powerinputandfrequency
are keptconstantit is observedhatthe plasmaet lengthrangedrom about1.0to 2.2cm.
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Recently interest in the field of ionic liquids has burgeoned, producing a wealth of
intellectual and technological challenges and opportunities for the production of new chemical
and extractive processes, fuel cells and batteries, and new composite materials.

In this study,molecular structure of-g&thyl-3-methylimidazolium(EMIM) in the case
of ionic liquid cation was undertaken at the DFT(B3LYP}&L1++G(2d,2p) level of
appoximation using the GAUSSIAN 08uit of programs.EMIM has two conformers
(EMIM-1, EMIM-2) with minimum energiesEMIM-1 and EMIM2 were found C; (double
degenerated bgymmetry form)symmetry Normal coordinate analyses were performed with
the BALGA program Experimental infrared spectra &VIM were obtained by increasing
temperature(room temp. B 150 °C) and compared with calculatiangssignment of the
spectra and normal coordinate analyses to characterize the vibrations in devilddmers
were undertakem-electron delocalization through the aromaticity index HOMA (Harmonic
Osallator Measue of Aromaticity) of EMIM calculatedusing Kruszewski and Krygowski
definations

EMIM -2
I E=2.3 kJ mot

Figure:CationicEMIM -1 and EMIM 2 conformerscalculatecoy DFT(B3LYP)/6-311++G(2d,2p) level.
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Photo-Isomerization Reactions of Oxygen Containing Molecules using Matrix Isolation
Spectroscopy
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In this paper, the matrix isolation infrared spectroscopy technique is briefly presented,
and its application to the study of photo-isomerization reactions of a set of selected oxygen
containing heterocyclic compounds is reviewed. The considered photoreactions included
conformational isomerizations as well as bond-breaking/bond-forming structural
isomerizations.

') 0] 0]
v
2 O hv O hv hv
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Figure - Observed a-pyrone photochemical reaction pathways: fast photoequilibration
with the conjugated aldehyde-ketene and slow ring-closure to the Dewar isomer. The Dewar
isomer of a.-pyrone subsequently expels CO», to produce cyclobutadiene [1-4].

CO

+
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ABSTRACT

The method of congestion management and balanced resource allocation in telecommunication
networks operating on the basis of technology of multi-protocol label switching with support of the
concept of Traffic Engineering is considered. The essence of the method is the coordinated solution of
the problems of aggregation of packet flows and their distribution according to the queues formed on
the router interface, as well as the balanced allocation of interface bandwidth in accordance with the
principles of Traffic Engineering queues. These technological tasks were reduced to linear programming
optimization problems. The proposed method allows increasing the efficiency of distribution and use of
network resources while simplifying the computational complexity of the calculations.

Keywords: Traffic Engineering, Congestion Management, Resource Allocation, bandwidth balancing,
Quality of Service
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Introduction. The work is devoted to the development of an automated system for video dermatoscopy - a method
that allows a visual assessment of the condition of the skin and the color and geometric characteristics of the skin
formation to determine its nature and the risk of degeneration into a malignant form. Modern research methods
require fast and reliable analysis of digitized video information [1, 2].

The aim of the work is to develop a complete digital video dermatoscopy system, justification for the use of basic
modules and methodological support.

The results of the study. Based on the range of tasks to be solved, the modern digital dermatoscopy system includes:
- a digital optical image acquisition unit with a lens optical system and a digital camera;

- an interface module, including hardware and software for transmitting information to the data analysis subsystem;
- an image pre-processing module for correcting brightness and contrast and suppressing noise components in the
image;

- image segmentation - the construction of the characteristic function of the image, highlighting the homogeneous
region of objects and background;

- image descriptions - obtaining geometric and optical characteristics segmented in the previous module of objects.
- the formation of a preliminary diagnostic solution in which the analysis of the obtained characteristic features of
the image is performed taking into account a priori and additional diagnostic information about the patient.

Data analysis subsystem
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Figure 1. - The system of digital video dermatoscopy

Findings. In the tasks of automated processing of video dermatoscopic data, the perception of the field of view is
associated with a priori information about the image under study. The main indicators of the effectiveness of the
developed methods and systems are high stability and repeatability of recognition of skin objects and the ability to
process images in real time. The prospect of work is the development of a complete system for digital video
dermatoscopy and its subsequent preliminary clinical trials.
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ABSTRACT

The overview of a mathematical model for multicast routing supporting shared explicit reservation of link resource was
presented, which is introduced by linear expressions that responsible for ensuring the connectivity of the calculated multicast
routes, as well as the absence of loops in them. The novelty of the model consists in introducing conditions for preventing
congestion of communication links when implementing a shared explicit reservation, in which a link resource is allocated to
several flows simultaneously, but the list of these flows is strictly defined. The task of routing multicast flows supporting shared
explicit reservation of link resource is formulated as an optimization problem of mixed integer linear programming. The use of
the proposed model makes it possible to exploit the available link resource more efficiently (on average, from 15 to 25%) by
ensuring the consistency of solutions for multicast routing tasks and organizing of the shared explicit reservation.

Keywords: Multicast routing, resource reservation, network, flow-based model
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ABSTRACT :

It was found that in conventional IBM, no permanent triaxial deformation is possible in any of
the three limits: U (5), SU (3) and O (6). But in the O (6) limit, the energy functional is
independent of ¥. Such a system is gamma unstable and will execute large oscillations in
gamma. The average value of the variable may not be zero. In this sense the O (6) limit of IBM
is related to the occurrence of triaxialty. Besides, the O(6) nuclei belong to the transitional
region and triaxiality is known to occur in this region. In 1956, wilets and Jean[1] proposed a
geometrical model of gamma unstable nuclei. Meyer-Ter-Vehn 2! showed that the O (6) limit
of the IBM corresponds to the gamma unstable model of Wilets and Jean in the limit of infinite
boson number. The two models yield identical BE (2) values for boson number N->o0. Thus,
the nuclei belonging to the O (6) dynamical symmetry of IBM is of special importance in the
study of triaxiality.
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Pipeline equipment of various types is widely used in oil and gas, and energy enterprises.
After a certain period of operation, due to corrosion from exposure to the environment, cavitation
erosion, cracking of welding defects and deterioration of the material, defects arise in the pipes.
According to statistics, the cause of more than 50% of explosions, industrial accidents and disasters
is undetected pipeline defects.

The thickness of the pipes affects the thermal resistance of the material, which leads to
temperature fluctuations on its surface. Using the thermal control method allows to visualize
temperature fields and thus to determine the presence of these inhomogeneities in objects.

The capabilities of the thermal method for detecting defects were assessed by a computer
experiment, during which a thermophysical model of the object was compiled and the
corresponding direct heat conduction problem was solved.

Experimental studies were carried out on pipelines of the second circuit of the
Zaporizhzhya NPP. The results obtained during the survey confirmed the data of thermophysical
calculations according to the developed model. An important feature identified as a result of
inspections of pipelines at low coolant temperatures is the significant influence of external factors.
These factors include external lighting, the presence of extraneous heat emitters, heat transfer with
the floor of the room [1]. It has been shown that the qualitative differences between these factors
and the features of their manifestation make it possible to eliminate their influence.

As a result of the inspection, a “wall thinning” type defect was found, which amounted to
about 30% of its nominal thickness. The cause of this defect is cavitation erosion. This was
confirmed by ultrasonic testing. The detection of a “thermal trace” during cavitation is an
important result. Studies have shown the promise of using the thermal method to determine the
state of metals in pipelines.
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World Health Organization projected the number of deaths due to cancer alone to be ~13.1
million by 2030. To a certain extent conventional chemotherapy has been successful, but poor
bioavailability, high-dose requirements, adverse side effects, low therapeutic indices, development
of multiple drug resistance, and non-specific targeting have been severe limitations to its
success[1].

These limitations can be overcome via “theranostics” as it is precision medicine providing
simultaneous diagnosis, targeted treatment and monitoring. Here the major actor is the drug —the
therapeutic compound. Conventional applications suffer from limited effectiveness, poor
biodistribution, and lack of selectivity, but developing new drug molecule is expensive and time
consuming. Therefore, for to improve the safety efficacy ratio of “old” drugs by individualizing
drug therapy, dose titration, and therapeutic drug monitoring nanotechnology and green chemistry
provided the required formulations, which have optimal pharmacokinetic properties for in vivo
applications, since their nanosize allowed them to be subject to tissue extravasations and renal
clearance whereas their counterparts are quickly opsonized and removed from the bloodstream via
the macrophages. Therefore, it is of great need and importance to develop new green chemistries
and technologies to produce supramolecular nanomedicines by employing appropriate inorganic
and organic structures as theranostic platforms [2].

In this study, MMoO4: Eu-MCM-41-Fe>O3 composite were synthesized. The composite

was characterized via FT-IR and XRD techniques and their thermal properties were determined
via DTA-TG. Drug releasing studies were carried out in PBS buffer solution.
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In the modern world oils have found more usage areas as fuels and lubricants in the
pharmaceutical, petro-chemical and textile industries, in the energy sector and in production of
plastics, pesticides and electricity. Each year millions of tons of oils mix into waters. Only in the
US every year 3.9 million tons of oil cause water pollution. As result of this both the economy and
the ecosystem are severely damaged. Protection of water resources, cleaning them from pollutants
and improving them has great economic and ecological importance [1,2]. Layered Double
Hydroxides (LDH) -represented with the general formula [MII;_xMIIIx(OH),] X* (Ln")x» mH>O-
offers high adsorption efficiency and easy recovery properties. Here M2 (Mg?*, Ca?*, Ni?*, Fe?",
Zn**, Cd**, Cu?,...) and M™ (AI**, Fe**, Cr**,...) cations fill the octahedral gaps between the
buricite like -(Mg(OH)2)- layers and the anion L™ is situated in the hydratized interlayer galleries.
LDH’s appear as promising structures in phytoremediation for removal of pollutants.

In this study, Corchoruscapsularis fibers, which have hydrophilic properties, appropriate
pore fiber structure and cellulose and lignin content, will be used. New LDH’s with the formula
[M2"1 xM3*(OH)] COs%x2: M?": Mg?*; M3*: V3'] were synthesized via controlled precipitation
method. Then LDH-plant fiber composites taken from the reactor were modified with sodium
laurel sulfate (SLS) to give hydrophobic plant fiber-LDH-SLS composite materials. The composite
materials thus prepared were characterized via FT-IR, XRD, SEM-EDS techniques. Thus prepared
and characterized composites were used as sorbent in removal of oil from waters.

*This study was supported by TUBITAK under the Project number of 118Z008.
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Abstract

Geometric algebras known as a generalization of Grassmann algebras complex numbers and
quaternions are presented by Clifford (1878). Geometric algebra describing the geometric
symmetries of both physical space and spacetime is a strong language for physics. Groups
generated from "Clifford numbers™ are firstly defined by Lipschitz (1886). They are used for
defining rotations in a Euclidean space. In this work, Clifford algebra are identified. Energy of
classic particals with Clifford algebra are defined. This calculations are applied to some
Archimedean solids. Also, the vertices of Archimedean solids presented in the Cartesian
coordinates are calculated.

Keywords: Clifford Algebra, Energy of Archimedean solids’s, Archimedean solids.
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Gamow-Teller (GT) transitions for "°Ge using QRPA methods in this article are calculated, which
play an essential role in the supernovae. Three different QRPA models are used to the GT strength
distributions. QRPA models namely single quasi-particle (sqp), Pyatov Method (PM) [1] and the
Schematic Model (SM). Gamow-Teller distribution, XB(GT)., the centroid of energy, the width
of energy and ISR are calculated by using these models. The effect of particle-particle interaction
on spherical nuclei and deformed nuclei on Gamow-Teller transitions is wanted to show.
Deformed Woods-Saxon potential is used in calculations of single-particle energies and wave
functions. The results are also compared with previous theoretical calculations and measured
strength distributions wherever available. It is expected that the current study of GT features would
be helpful and may guide to a better knowledge of the presupernova progression of massive stars.
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Amino acids are organic molecules of great biological importance. Although there are more
than seven hundred amino acids in nature, only 20-22 of them are basic amino acids encoded by
DNA and forming proteins. The difference in the number, variety and sequence of amino acids
results in the different types of proteins in each living being [1-3]. Therefore, it is very important
to know their structures. Among these Proline (Pro; IUPAC: Pyrrolidine-2-carboxylic acid;
CsHoNO») is a proteinogenic (protein creating) amino acid that is used in the biosynthesis of
proteins. The molecular structure of Pro is given in Fig.

Figure. The most stable conformer of Proline (Pro)

In this work, Pro was studied theoretically at the DFT/B3LYP/6-311++G(d,p) level and
four conformers with minimum energy were found. The calculations were done for the most stable
form (in Fig.). Electronic energies, Gibbs energies, the highest occupied molecular orbital
(HOMO) and lowest unoccupied molecular orbital (LUMO) energy values were calculated. The
natural bond orbital (NBO) interactions were analysed, and plotted. Electron density surfaces of
NBOs for the most stable conformer of Pro calculated at the B3LYP/6-311++G(d,p) level of
theory showing the dominant orbital interactions.
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Research Project under Grant no. 19ADP143.
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In recentyears,zinc oxide (ZnO) films dopedwith Rare Earth (RE) elementshavebeen
taken attentiondue to their superioroptical and electrical properties.RE elementsdoping for
obtaining wide-bandgapmaterials gets attention for usagein display applicationsinvolving
ultraviolet (UV), visible, and infrared(IR) light emission[1-3]. In this work, Erbium (Er) doped
ZnO (ZnO:E) films weredepositedonto p-type silicon (p-Si) substrateoy sol gel methodusing
spin coating technique.In order to obtained p-Sih-ZnO:E heterojunctionstructures,top
(aluminum; Al) and bottom (gold; Au) metal contactswere depositedusing a evaporatorand
sputter respectively The electricalcharacterizatiorof theseheterojunctionsvereinvestigatedy
current voltage(l! V) characteristicat roomtemperatur@andin dark It wasobservedhat Au/p-
SilnZnO:E/Al heterojunction structures have rectifying properties (Fig.). The electrical
parametersuchasbarrierheight,seriesresistancendideality factor wereinvestigatedy using
I' V measurementd.heseparametersveredeterminedy usingdifferentmethods.
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Figure. I-V andlogl-V (insert)characteristicsef p-Si/nZnO:1%Er(DZEr-1) heterojunctiordiode
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ABSTRACT

In this studyphysical, mineralogical and morphological characteristics of mechanically treated
fly ashes are investigated. The compositional analysis of the raw fly ash was determined using
X-ray fluoregence (XRF) technique. The XRiatterns reveal that the main phase quartz along
with mullite and anhydrite. The raw fly ash was also wet ground using a laboratory mill, for
several different times (from 2 to 16 hours) in order to examine how the grindiregses the
activity of the fly ash. The ground fly ash was characterized for (i) particle size distribution:
laser diffraction method, (ii) specific surface area: B&&thod, (iii) crystalline structure:-X

ray diffractometer, and (ivnorphologyof partcles: scanning electron microscope. According

to physical characterization, fineness increasing of samples with grinding time was observed,
but loss of effectiveness occurred for grinding time longer than 12 hours. In addition, the
unmilled fly ash showebbwer specific surface area, due to the presence of cenospheres in the
original fly ash. Only a little change in crystalline structure of fly ashes was observed when
grinding andhere were changes in the area and height of each diffraction peak.

Keywords: Ground Fly AshParticle Size Distributior§pecific Surface Area, Microstructyre
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Green Reduction of Graphene Oxide by UsingKombucha Tea
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Graphends oneof the mostimportantmaterialsin the universebecauseof its excellent
electrical, mechanicaland thermal properties.Grapheneand its derivativeshave attractedthe
attentionof researchers recentyearsbecausef their usein manyfieldsincludingbiologicaland
biomedical[1l]. Conventionaimethodsfor reducinggrapheneoxide aretoxic to the ecosystem.
The toxicity of the chemicalagentsusedin the reductionprocesssuch as hydrazine,sodium
borohydrideis a disadvantagén the useof the materialin bio-applications.The greenreduction
is proposedo be a convenientandsafealternativecandidateo conventionaimethodssinceit is
costeffectiveandlesstoxic way for reducingof grapheneoxide[2]. Variousgreenreagentsuch
asgrapeseedtamarindandleaf extractshavebeenusedon reductionof GO[1,2,3].

In this study,thegraphenexides(GO) wasproducedrom naturalgraphitepowdergdNG)
basel on Hummers@ethod.KombuchaTea(KT) wasusedasnaturalreductars to reductionof
GO. Polyphenolcontentof KT wasdeterminedby using Folin-Cioceltaumethod.KT and GO
weremixedin variousratiosto reducegraphenexide (RGO) attemperaturesf 25,50 and85;C.
It wasclearly observedhatthe functionalgroupscontainirg oxygenwerereducedasa resultof
the analyzes.RGOs were characterizedby X-Ray Diffraction (XRD), ScanningElectron
Microscopy(SEM) andFourerTransforminfrared(FTIR).
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Effect of the SynthesisTemperature of Polycarboxylate-basedSuperplasticizerson the
Performance of Concrete
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Today,themostcommonlyusedbuilding materialin the constructionndustryis concrete
[1]. The concretes usedwith concreteadditivesin orderto reducethe difficulties of preparing,
moving,placingandpreservingn differentconditionsto minimumlevelandturningthe problems
into advantageq?2]. Polycarboxylates(PCEs) are known as a new generationof concrete
admixtureq 3]. Goodquality polycarboxylatg PCE) productionis increasinglyimportantdueto
developmentof the constructionindustry in the world. In this study, modified PCE was
synthesizedoy radicalic polymerizationmethod.The effecs of PCEssynthesizedat different
temperaturesn the concretesuchaswatercutting, consistencyprotecton, workability, 7 and28
daysbfcompressivestrengthhavebeenexamined
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Figure. Molecular structure of PCE
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Meteoroids: chemistry, radio engineeringand celestialmechanics
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If we talk abouta very distantastronomicakventwith name- kilonova, asthe possible
sourceof substancesuchasgold andplatinum(metalsin the Earth'scrus), thenit is interesting
to tracktheorbitalhistoryof thescatteredilonovafragmentsalongwith its physicalandchemical
history. Laboratorystudiesalong with modeling, etc. play an importantrole in clarifying the
physiceachemicalprocessesn the Universe.Note that gold and platinum were also found in
meteoritegcosmic"stones'thatfell to Earth,e.g.[1]). Soit is necessaryo pay specialattention
to the researclof meteorevens. We will talk aboutmeteooids, i.e. objectsassociatedvith the
intrusion of cosmic bodiesinto the Earths atmosphereWe list someimportanttopics of the
researchof meteors(including interdisciplinarytopics) basedon the requestsof an observer
locatedon the surfaceof the Earth:a) conductspeciallaboratoy experimentgo studythe meteor
objectitself; b) track the orbital combinationof meteorobjectswith meteoritesinterplanetaryor
interstellar objects; ¢) observethe spectraof meteor objects; d) observethe products of
combustiong) evaluatethe factorsof spaceweather etc. Humanityhasthe ability to usenatural
laboratoriego trackthedynamicsandpropertieof cosmicsubstancesotasdistantfrom theEarth
asthekilonova.Suchclosesnhaturallaboratoriesare:thesurroundingspacetheatmosphereof the
Earth,etc. Thus, meteorobjectsare good probesfor studyingmanyinterestingprocesses the
Universe.Theaccumulatiorof statisticsor theentiremeteordatasetcontinuedo berelevantAn
importantpoint in newresearchs takinginto accountexperienceof previousyears.Basedon a
sampleof analyzedscientificliteratureof the secondhalf of the XX century,e.g.[2], areview of
radar lidar andothersmethoddgor thestudyof meteobidswasgiven.(seemeteoreventsn Figure
[3]). Thearticle presentsiew specialstatisticaldatafor meteorsandmeteoroidorbitsbasedon the
resultsof radarobse‘rvationsin Kharkiv (Ukraing andothers[4].
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Figure: Credit[3]. Developmentn time of meteorevensin the EartHs atmosphere
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Internetmarketingis becomingwidespreadn all areasf activity bothfor individualusers
of virtual spaceandfor businessefl]. At the sametime, moderninternettechnologiesallow to
track the numberof conversiongsite visits) madefrom eachadvertisementyou canalsocollect
relevantstatisticsfor which keywordsyour site finds on searchenginesandthe like. Suchdatais
essentialfor evaluatingthe effectivenesf managementlecisionsfrom the perspectiveof all
stakeholdersisingInternetmarketing.Therefore,t is equallyimportantto disclosesuchdatain
terms of visualizing the existing links betweenindividual metricsfor the implementationof
Internet marketing To solve this prodem, we use wavelettechnology,in particular, wavelet
coherencd?]. It is a crosslink analysistool in the dataseriesunderstudy. For this purposethe
following equationis applied:

" (@™ (@)

2 1
* G @) @ y@a)])
"1 isasmoothingoperator! ,, (f,f;) is across wavelet spectfar different time series| and

R?(q,qy) =

g;, X is atime variable y is afrequency componerdross wavelet spectm time t for rows q

andaq,.
Thefigure showsthe valueof the coherencevaveletbetweerthe datathatdetermineshmultiple
requestdgor shoes'shoes"and"sandals'within 90 days,startingon 05/06/2019.
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Analyzingthedatashownin thefigure, you candetermingheintersection®f requestsgor "shoes
and"sandals"andthereforeto build astrategyfor conductinghe appropriatedirectionof Internet
marketing.
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Internetmarketingis oneof thecomponent®f moderninformationtechnologieshatuses
the methodsof classicalmarketingto conductmarketingactivitieson the Internetin accordance
with the conceptuabasesf the functioningof informationsystemd1, 2]. However,expanding
theboundarie®f usingtraditionaltoolsto improveexistingmeansof introducingmoderninternet
marketingrequiresthe isolation and disclosureof possiblecombinationsof classicand modern
Internet marketing technologies.Such combinationsinclude conversionmarketing, which is
relatedto the motivation of potentialcustomerq1]. A key goal of conversionmarketingis to
reversethe negativeattitudeof consumerso productsandrestoredemand.

In formalizedform, conversiommarketingcanbedefinedasthe solutionof anoptimization

problem wherewe haveasetof potentialcustomers{F}} andwhich shouldbetransformednto a
set of customers{Kj} under certain conditions ( i =10 ). Among these conditions are the

following: goodsdatabaseéd {T,?} which consistsof a separateset of subspeciek (n :],_B).
Therearealsoanumberof factorsthatcanturn potentialcustomersnto customersTherefore we
havea numberof toolsthat work on the Internet{l M m}, which affectthe price of theitem of a
particularvarietyb V. Thenthe essencef the conditionis the transformatiorof manypotential

consumer{F}} for manycustomergtK j} canbeviewedin accordancevith the maximizationof

thetotal profit gainedfrom the saleof availablegoodsfrom the goodsbase{Tl?}:

K v, - e 1)

whereanumberof conditionsarefulfilled, for examplethepresencef positivemutualinfluence
of individual potentialbuyersand clientson eachother,which is determinedy someparameter

Q:

{Kj}${T|?}$\/k " {Ko"j}ﬂTu?}WE"”#{ PQ : (2)

K, {P}
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Determination of sialic acid level in blood serum of rats as marker of anti

inflammatory action of pharmaceutical composition containing piroxicam and caffeine
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Inflammatory diseases are one of the most comhuonan pathologiest is to
be noted that nowadays young people, ilegdn active lifestyle, seek medical advice
just as often as elder people. Youwagjive people consult a doctor becayssn and
deformation in joints means incapacitation for thana results in decreasing tfe
quality.

Modern medicine haa wide range of antinflammatory medicinal products but
persistent longerm use safety concerns must be considered when prescribing these
medications for chronic and degenerative pain conditibhatOs why search of new
pharmaceutical compositions thatippress inflammation and have a low risk of
adverse reactions is important today.

One of the promising trends in this search is a development of new
pharmaceutical compositions on the base of-stenoidal antinflammatory drugs
(NAID) with caffeine. Piroxicam is characterized by high efficiency and safety
compared to other NAIDs and caffeine is known as adjuvant of NAIDs. Besides
pharmaceutical composition of piroxicam waffeine is absentathe pharmeeutical
market of Ukraine

For that reason aim of this research was investigatioantfinflammatory
action of pharmaceutical composition containing piroxicam and caffeine compared to
mono-preparation and reference didgodium diclofenac

Anti-inflammatory action of studied preparations was analyzed using
biochemicalparametePsialic acid (SA) level

Biochemical investigationsn thepiroxicam, caffeine and thepharmaceutical
compositionby the side of reference drug sodium diclofenere performed omats
of WAG line with the average weigh0@- 230 g.Animals were divided on 6 groups
(6 rats per group).



Rats of 1 group were injectetice perorally intragastrically with 3% starch msicu
(2 ml per 200 g body weightln 2 groupformalin edema was simu&d with sub
planetary injection of 2% formalin solution to the rat's posterior pavaaimdals were
injected intragastrically with 3% starch mucRsits of3 groupwere injectegbiroxicam
(1.3 mg per 1 kg body weigh®; group - caffeine 0.6 mg per 1 kg body weighit5
group- composition of meloxicam with cadine (1.3 mg/0.6 mg per 1 kg body weight)
6 group- (the reference one)diclofenac sodiunt8 mg per 1 kg body weight).

Coneent of SA was determined bjess method.

Experimental study of antnflammatory effect showed that SA level in the blood
of intact animals was 1.30580.4 mmol/L, underthe conditions oformalin-induced
pawedema Sl level increasdd 2.862+Q021 mmol/L. It was shown that monro
administration of piroxicam under th®rmalininduced pavedemaresulted im
downward trend of SA levéPR.325+0023 mmol/L). Mono-administration of caffeine
decreased SA level 1.7 times comparefbtmalin-induced pavedema1.543+0024
mmol/L). Pharmaceutical compositiaontaining piroxicam and caffeine was more
effective D it decreased SA level 2 times in comparison wibhmalin-induced
pawedema modellnvestigated compositioracted at a level of referenadrug
(1.421+£Q004 mmol/L).

It was found thapiroxicam and caffeine in compositi@ffectthe level of Sland
have antinflammatory activity against the formalin edeamnpared to reference drug

Psodium diclofenac.



Brinell Indentation Diameter Measurementwithout Using An Optical Microscope

Utku Kaya

Programin RailroadElectricandElectroncs Tech,VocationalSchoolOf Transportation
Eskisehir, Turkey

utkukaya@eskisehir.edu.tr

The Brinell hardnessestmethodhasbeenin commonusefor over 100years.Brinell test
methodprovideshardnessneasurementeardeformedor crackedzone In this work, thereis an
approacho obtainingseverakailway steel sampleshardnes®y usingsphericaindenterwithout
opticalmeasuremenBphericaindentationdiametens commonlyeffectedby sink-in andpile-up
effectthatinfluencespticalmeasurementegatively.Becaus®f that,thepurposedapproachaims
to obtainaveragéhardnessaluesby usingindentationandrelaxationcurves.

Keywords: Brinell hardnessindentatiordiameter Sphericaindenter Sink-in, Pile-up
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The subject ofresearch is the design and development of information systems and
management processes of knowledge forma@dmective:to analyze the modern information
technologies and serviagiented systems used to organize and control the processes of
formation of knowledge as well as practical and methodological approaches used in these
technologies.The following tasks are solvedin the article: development of information
technology, organization and management of the processes of knowledge formation on the
basis of methods and models of senacented systems. This technology is based on the
functional requirements of the proses of knowledge formation. The followingsults vere
obtained:The relevance of the scientific objectiwgas aalyzed. The results of the analysis
of the modern models, methods and information technologies in processes of knowledge
formation confirmedhe need for the development of information technology processes control
the formation of knowledge, which will improve the effectiveness of decisidnaias
identified that this technology needs to be developed based on service oriented arcHijecture

Information technologylT) is intensively used throughout the world in various fields.

It is almost impossible to do without using them. In modern conditions the actual problem of
implementation of information technologies in education. An integral p#rtsoprocess is the
creation of new and improvement of existing systems, the process of knowledge formation.

Distance learning is one of the areas in knowledge creation. It has its own specifics and,
in some situations, is the most effective form ofcess of knowledgeManaging the process
of knowledge creation can be implemented on the basis of information technology.

Service oriented architecture (SOA) is a new direction in building a corporate
automated information systems and is specifically daesigfor integration mulplatform
applications supporting bum@ss processes in manufacturing [2,3frvice - oriented
architecture arose from the need to create reliable it services across the enterprise can be
centrally coordinated.

Conclusions: the Developed information technology management processes of
knowledge formation based on servaréented architecture with the use of new methods and
models of processes of formation of knowledge.
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8-oxyquimoline and its derivatives are widely known ligands tbanh strong complexes
with the ions of most transition metals. Processes of complex formation are characteristic also for
oxine-containing polymers. Therefore, the immobilization of oydénatainingpolymers on the
surface of porous inorganic matrices allows for the emergence of new composite materials that car
be used as effective complrming sorbents for metal cations due to their complexation with
nitrogen atoms of the oxyquinoline of the imioilzed polymer.

One of the promising ways of creating such orgamoeral composite materials with
interesting and valuable sorption properties igrihg@tuimmobilization of a polymer on the surface
of a porous inorganic carrier, which consists i direct formation of an immobilized polymeric
layer in the presence of particles of an inorganic carrier. The advantage of this method of
immobilizing polymers on solid surfaces is its versatility with respect to the chemical nature of the
carrier. It @an be successfully applied to carriers of different shapes and rigidity and is the only way
to obtain a polymer layer on porous and powder nanoscale carriers.

This work is devoted to the situmodification of the silicagel surface by poly[8
methacrylay quinoline] and to the study of the sorption properties of the synthesaslial with
regardingions ofPb (1), Cd (I1), Cu(ll), Mn (II), Zn (II) and Fe(lll).

Heterophase polymerization off§droxyquinolyl methacrylate was carried out in
tetrahydrofuran in the presence of azobisisobutyric acid dinitrile as initiator at 62 j C for 5 hours.
The fact of polymer immobilization on the surface of silica gel was confirmed by IR spectroscopy
and thermogravimetric analysis combined with mass spectromigliethods for scanning electron
microscopy and adsorptiatesorption of nitrogen were used to study the morphology of the silica
gel surface after immobilization of the polymer.

Comparison of the sorption properties of the initial and modified wittasgel polymer has
shown that as a result of the modification of the silicagel surface by palgt@acryloxy
guinoline], the soron properties of the ions of Lead (II), Manganese (lI)pgao(l) andliron
(1l1) are improved. In particular, there igjaantitative removal of the microhardness of these toxic
ions, and the sorption capacity imases from 0.002 to 0.072 mngpotbr Pb (Il)ions, from 0.006 to
0.065 mmolg for Cu (lI) iors, from 0.01 to 0.024 mmolfgr ions Mn (I) and from 0.008 to 0.254
mmol/g for Fe (lll) ions
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In the literature, there are high performance infrared superlattice photodedector structures as nBn and pBp
dedectors, M-structured dedectors, W-structured dedectors, Complementary barrier infrared detectors (CBIRD),
PbIbN-structured dedectors and N-structred dedectors whose patent process continue and are taken place in the
literature by us as a new design. This structure based on a type-II super lattice pin diode is designed for

investigating the e-hh wave function overlap functions under reverse bias.

W structures are designed for electron confinements in InAs quantum wells by GaSb barriers on the basis
of placement 2-3 mono layers (MLs) GalnSb in the InAs wells where electron confinements take place at the
GaSb/InAs interfaces while M-structures are designed for containing AlISb barrier in the GaSb as an electron or
hole barrier by placement of ternary GaAlSb barriers for pushing the photo carriers into the same GaSb/InAs
interfaces. On the other hand structures such as CBIRD and nBn are designed to suppress diffusion current by
placing hole and electron barriers in p and n side of the structure respectively. Our design of N-structure aimed to
improve hole confinement at the InAs->GaSb transition interface where absorption is decisively revealed in the
intrinsic region under reverse bias. The structure is called N-structure on the base of real space band profile of
GaSb/AlSb/InAs superlattice system. The device is aimed to increase electron hole overlap by about 25% leading
to increase quantum efficiency and to suppress the G-R component of dark current effected at low temperatures
while increasing the detectivity. ee-hh overlaps calculations were carried out under potential energy~0,002 eV per
period in the i-absorption region of n-I-p structure and the results have published. Other study on this structure
have presented orally in QSIP-2012 conference Cargase/France. This study is being published online in the Journal
of Infrared Physics and Technology. Beside this, the results have presented by orally in 2012-IMRS
Cancun/Mexico conference and the results will be published in Physica E in a comparison to studies given in the
literature. The work carried out by First Principle Calculations is accepted as oral presentation for
12th International Workshop on Advanced Infrared Technology and Applications (AITA2013) held in 10-13
September 2013 in Torino/Italy (http://ronchi.isti.cnr.it/ AITA2013/program.html). As long as band gap energies
of the system has been calculated according to layer thickness correctly, pseudo-potentials calculations with plane
wave approach have to be done since Bloch functions of the system may not be calculated correctly. Especially in
3-5 pm atmospheric window monolayers are more, then, First Principle Calculations take a lot of time and also
the absorption and scattering (electron - phonon) processes leads to calculations may not being correctly. For this

reason, band calculations are necessary by using Empirical Pseudopotential Method (EPM).

In this work, InAs/AlSb/GaSb type-II superlattice based new detector structure working in the 3-5 ! m
atmospheric windows will be explained. Non-local terms related bulk band structure, band gap and effective mass
values will be done in the most accurate way in different temperatures by using Empirical Pseudopotantial Method
- EPM. Crystal structure will be growth after the investigations of structural parameters such as layer thicknesses
are obtained by the theory. High resolution x-ray diffraction method are used to define lattice perioditicity and
strain to determine crystal quality and temperature dependent current-voltage (I-V) characteristics are carried out

in this study.
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The growing world population and fossil fuel reserves have been aimed at alternative
searches as energy sources due to a decreasing curve. The rate of formation of Fagsisfuels
not exhibit a parallel formation of the amount of consumption according to the years.
Nowadays, no matter how many alternative suggestions are revealed, there is no way to choose
them yet. Despite the use of fossil fuels sugle@al, oil and naturgas in @ergy production,
the rapid depletion of these resources has increased the direction of us to renewable energy
sources. The key advantage efiewable energy sources is the ability to create a hybrid system
with other energy sources. Hybrid systeatiew the combined use of different energy sources
and the integration of renewable energy sources into the existing system. This study provides
examples of hybrid renewable energy systems and information on how to integrate into existing
systems. One ofhe most important apghtions to increase the use @newable energy
resources is the systems that are used together with different energy sources and are called
hybrids. Today, it has become mandatory to analyze various working conditions as well as in
large power systems of renewable enargiuced hybrid systems that are widely used.



Comparison of fly ash and red mud mixtures on physical and morphological
characteristics
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This study is concerned with recycling waste materials, focusing on the development of
building materials from coal fly ash and red mud. The purpose of this research was to determine
the usability of producing building materials with the mixture two different fly ash and red mud.
Fly ash and red mud were mixed by different weight ratio, and the mixture was wet milled in a
planetary ball mill. After milling, the mixture was pressed into a cylindrical form having a diameter
of 15 mm and length of 30 mm without using any binder. The cylindrical samples were sintered at
different temperatures between 850-1150 °C with rate of firing 6 °C/min. The crystallization
behavior and morphological properties were carried out with the help of X-ray diffraction (XRD),
field emission-scanning electron microscopy (FE-SEM), and energy dispersive X-ray
spectrometer (EDX). In addition, various physical properties, such as bulk density, compressive
strength and water absorption were determined at each sintering temperature. As a result samples
with red mud made by mixing two different fly ash samples were compared with each other.

Keywords: Building material, Fly ash, Red mud, SEM, compressive strength.
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ABSTRACT

The current intense interest in gold nanoparticles is due to their Surface Plasmon Resonances
(SPR) that depend strongly on the shape and size of the nanoparticles. As the SPR wavelength
and resonantly enhanced absorption and scattering properties also depend on the dielectric
medium in which gold nanoparticles are embedded, and also depend on the way of their
clustering, they are useful to design novel nanodevices, in particular when it is based on ideas
taken from nature. With purpose to select the most promising configurations for novel
nanodevice design in this work the method of cell recognition and evaluation of its efficiency
is proposed. Exist different methods to produce microscopic images, they can be obtained for
different types of cells in different environments. Due to this fact, the recognition algorithms
are needed. All methods have their advantages and disadvantages and may work well only
under certain conditions. Therefore, it is useful for each specific task to implement a separate
algorithm that will be effective for the existing set of images, and take into account the
peculiarities of these images. The task of this work is not only to develop flexible and
customizable algorithm, that can be configured to segment cells on different types of images,
but also provide numerical error analysis corresponding to each step of algorithm. As a result,
a solution is developed, that has many customizable parameters to optimize the result for a
specific data set and specific accuracy. In addition, this it is resistant to a lot of noise and
artifacts, that can occur on images, such as uneven background, small debris, loss of focus when
shooting. Numerical error analysis allows getting form of cell segmentation more precisely to
be reproduced for novel nanostructured device design.

Keywords: Cells recognition, Segmentation, Watershed; Hough transform, Plasmonic
nanoparticles, Error estimation



The relationship between headache types and blood groups and socioeconomics factors
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In this study, the relationship between headache and blood groups and socioeconomic status
was investigated. In the study conducted @i $ubjects, it was found that there was an important
correlation between them. In addition, educational status and family conditions of the subjects were
taken into consideration.



Application of Machine Learning Systems to Bioinformatic Resources
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Many data centers, clouds and grids consist of a large number of computer systems, each with
a different structure. In this study, the appropriateness of various learning techniques in the use
of resources depending on space and time was evaluated comparatively. Learning techniques
that employ a large number of features are used, taking into account application and system-
specific features. In certain scenarios where use, system, and application attributes are a
nonlinear function, some configurations of other different machine learning algorithms, the
Vector Machine, and the nearest neighbors give competitive results. In addition, experiments
show that the inclusion of system performance and application-specific features increases the

performance of the machine learning algorithms investigated.
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The simplest model of the structure of the blood circulation of the skin is the angiosomal
theory [1]. According to this model, the human body is divided into separate three-dimensional
sections, fed by individual branches of the arteries. Further studies showed that angiosomes are
not completely isolated, but are reported via anastomoses at the level of skeletal muscle [2].
Despite this, the significance of angiosomal theory remains in the field of plastic surgery [3].

Blood supply to the skin is very heterogeneous in time and space. For different areas of
the body, it can differ by more than two times. Moreover, the blood flow is not constant, but is
subject to fluctuations with a period that depends on various regulatory influences.

There are three approaches to modeling the mechanical properties of the skin: macro-,
meso-, and micromechanical. The first of them is based on the representation of the skin as an
abstract elastic material [5, 6]. The second is based on histological information, such as the depth
and distribution of the elastic material of the skin [4, 7]. The third takes into account the detailed
structure and behavior of collagen and elastin molecules [8].

The basic equation for modeling heat transfer in tissues is the biothermal equation [9].

Mechanical models of the skin are reduced to calculating the relationship of stress-strain.
Then it becomes possible to select such deformations so that the stress is minimal. This will
allow planning the surgical intervention in such a way as to facilitate the healing process of the
stitched wound, since it is known that the edges of the scar undergo stretching [5]. We also
believe that the combination of the above models will make it possible to predict skin growth
under the influence of external tension when applying the method of tissue expansion.
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FLEXIBLE MANUFACTURING TENDENCIES AND IMPROVEMENTS
WITH VISUAL SENSORING

Artem BRONNIKOV ?, Igor NEVLIUDOV %, Oleksandr TSYMBAL *

!Computer Integrated Technologies And Mechatronics Department, Faculty of Automatics And Computerized Technologies,
National University of Radioelectronics, Kharkiv, Ukraine

ABSTRACT
The proposed article contains the review of modern tendencies in flexible manufacturing systems. The applications of
intelligent control systems for modern manufacturing are considered. As one of key elements of production control, article

deals with tasks of visual monitoring for distributed production workspaces.

Keywords:flexible manufacturing, robotics, image processing, adaptive control, image stitching
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The compoundsMPblzare isostructural they crystallize at room temperatureinto a
perovskitelike orthorhombiclattice with 4 moleculesin a unit cell. The structuralelementsof
the MPDbl; latticesare double chainsconsistingof (Pbk)*octahedraorientedalong the shortc
axis.

The absorptionspectraof MPblz thin films were studiedin the spectralrangeof 2 - 6 eV
andthe temperatureangeof 90 - 520K. Theisostructuralnatureof the compoundsdetermines
the similarity of their absorptionspectra(Fig. 1). A narrow exciton ! 1 band and shorter
wavelengthC andD bandsareobservedn the MPbls spectrathe positionsof which aregivenin

Table.1.
D Tz?

Tablel. Spectrapositionof absorptiorbandsn MPbls (M=", RD,
Cs).

Compound #i 1, eV | #s1,eV | #s2, eV | #s3, eV | #p, eV
KPbls 3.027 | 3.58 3.97 3.36 4.56
RbPbk 2,975 | 3,73 4,105 |44 4,63
CsPbs 3,013 | 3,69 4,22 4,4 4,461

$lose spectral position of the long-wavelength exciton
bands in MPDbIl; indicates the localization of excites in the
sublattice containing plumbum ions, in the (Pblk)* octahedra.
Therefore,the spectraof MPDbls are interpretedon the basis of
electronictransitionsin (Pblk)* octahedrdike spectraof impurity
ions PE?* in the alkali-halide crystals. In otherwords, the 4-bands

in the MPbI3 spectracorrespondto the transitions'A ! °T,,,

. el l
- while the C-bandscorrespondo thetransitionsA ! T, .

03 3 4 5 E.oB With increasing temperature,the A: band in CsPbj
linearly shifts to the low-frequencyregion of the spectrumwith
dEw/dT=2.4510* eVI/K, %RbPbk BDwith dE+/dT=-1,7310* eV/K.
In KPblz, the Em (T) dependencef the A; band,takenby heating
the sample,revealeda shortwavelengthshift of the bandat Tc> =
205 K, apparentlydue to the intercalationof the film by $&
moleculeswhich leadsto anincreasan the unit cell volume Thetemperaturdehaviorof ' (()
indicatesthe excitationof 2D excitonsin " Pbls and3D in CsPbk andRbPbg.

Fig. 1. Absorption
spectraof KPbls, RbPbg,
CsPbg thin films !



