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Structure of Vortex of Condensed Gas in Trapped Cloud

Utku Kaya Abidin KILIC

Eskisehir Technical University, Eskisehir, Turkey.

*abkilic@eskisehir.edu.tr

ABSTRACT

Bose-FEinstein condensation, which has a very low particle density and a highly complex 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 studies 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 Thomas-Fermi Approach.

Key words: Bose-Einstein Condensation, 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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IlopiBHAHHS aNrOpUTMIB cerMeHTANIl MPH 00poOOLi JepMATOCKONMIYHIX 300paskeHb XBOPUX HA
aTONMIYHMI IepMaTUT
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V crarti gocnimkeHo MoxiuBocTi anroputMiB Felzenszwalb's efficient graph based segmentation,
Quickshift image segmentation, SLIC, Compact watershed segmentation ans cermenramii
JIepMaTOCKOMIYHUX 3HIMKIB AiTeH 3 aTONIYHUM JiepMaTtuToM. [IpoBeaeHo aHalli3 OTpUMaHUX PE3yNbTaTiB.

Karouosi ciioBa: ATonivuHuil AepMaTHT, AEPMATOCKOMIYHE AOCTIIKECHHS, CTaH LIKIpH, arOPUTMU
cerMeHTamii

1. Ctan npo6semu. Ha nanwuii 4ac oJJHUM 3 OCHOBHUX 3aBJIaHb, 10 BUPIIITYIOTHCS B IPOIIEC]
aHaJi3y JepMaTOCKOMivYHEe 3HIMKIB XBOPHX Ha aToniyHui gepMmatut (AT/l), € 3acToCyBaHHSA 1 MOJATBIIAN
aHaJi3 pe3yJbTaTiB CerMEHTallil 300pakKeHb.

BinbuicTs cTaHAapTHUX aITrOPUTMiB 0OpOOKH peartizoBaHi y BUTIISII PEryJISIPHOI MIKCENBHOI CITKH,
110 HE 3aBXIM ONTHMAJIBHO JUIsl opraHi3auii moaanbsuioi o0poOku [1, 2]. B npomy miaHi BiTHOCHO HOBUM
€ MiJXij, 3aCHOBaHMH Ha Tak 3BaHii cymnepikcenbHol cermenTanii (CC) [3, 4]. CC po36uBae 300paxeHHs
Ha Oe3miu ApiOHUX (parMeHTIB (Cymeprikcenei), IO MPeNCTaBisIIOTh BIJHOCHO OJHOPIAHI TIPyNu
PO3TAIIOBAHUX MOPYY IIKCEIiB, ¢ KOXKEH CYNEpPIiKCeNb PO3IIIIAETHCS SIK OKPEMHI PETiOH 300pasKeHHS
(5, 6].

OCHOBHOIO BHMOTOIO O CYIEPMIKCENbHOW CEerMeHTalii € MaKchMalbHa CXOXICTh IHiKCETiB
BCEpEArHI KOXKHOTO OJJHOPIJHOTO PErioHy 300paskeHHs. [ BUpilIeHHs TaHOTO 3aBIaHHs PO3POOICHUN
uinui psg Meroni. [Ipu npomy pe3ynbTaT CyneprikceaIbHON cerMeHTallii MOKe iCTOTHO BiIPi3HATHUCS B
3aJIeKHOCTI BiJl BAKOPUCTOBYBaHOTO miaxony [7, 8].

Hactynaum BaxkinuBuM eTanoM oOpoOKH 1 aHallizy AepMaTOCKOMIYHE 3HIMKIB € 3aBAaHHS OLIHKH
pe3ynbTaTiB cermenTanlii. Psg aBropis [9, 10] MeTomu OIIHKM cerMeHTAIlil MOMUISIOTh Ha JBa OCHOBHI
KJacu: cy0'eKTUBHI 1 00'€KTHBHI KpHUTEPIi.

o cy0'eKTHBHUX BiHOCATH KpUTepii, OTpUMaHi B MpOIECi Bi3yalbHOTO aHai3y CErMEHTOBaHOI
JUISTHKY 300pakeHHs Tpy1olo ekcnepTiB. [lo 00'eKTHBHUX BiTHOCSATH KPUTEPii, OTpuMaHni 6e3 aHali THYHOT
OLIIHKU EKCTIepPTaMH.

OO'exTrBHI KpuTepii BOJOAIIOTH IEpeBaraMd Ta HeJONiKaMu. Tak, KpuTepii, 3acHOBaHI Ha
BH3HAYEHHI BIIMIHHOCTEH CETMEHTUPOBAHHOTO 300paKEHHSI 1 €TAIOHHOI CerMeHTallil, Aal0Th O1IBII TOUHI
OIIIHKM;, KpUTEpii, AKi 0e3MmocepeHhOr0 OIIHIOIOTH BIACTHBOCTI CETMEHTHPOBAHHOTO 00'€KTa, MOXYTh
BHUKOPUCTOBYBATHUCS B CHCTEMaX PeajbHOTO Yacy, IpOTe BOHU € MEHII TOYHUMH [11].

2. Marepiaau Ta Metoan. Y aaHiii poOOTi IPOBEACHO JOCIiIKEHHS JITOPUTMIB CErMEHTAIlil:
Felzenszwalb's efficient graph based segmentation, Quickshift image segmentation, SLIC, Compact
watershed segmentation mpu 06pobui IepmarockomiyHuX 3abpaxeHb XxBoporo 3 At/l, mo mpoxoaus
oOcTexxeHHs 1 JikyBaHHA Ha 0a3i kadenpu [IponeneBaiki nemiarpii Ne2 XapkiBcbKoi 001acHOT AUTAYOT
KJiHiuHoi mikapHi Nel. Peanizauist anroputmis Oynna BukoHaHa Ha MOBi Python 3a qonomororo nporpamuoi
Oi0miorexn Scikit-image.

3. PesyabTraTn pocaimxenHs. B xomi  mochmimkeHs Oynum  OTpEMaHi  300paskeHHS
JepMaTOCKOMIYHOTO 3HIMKY MiCJIs 3aCTOCYBaHHS AJITOPUTMIB cerMeHTaii puc. 1.
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Pucynoxk 1. Peanizanis anroputmMoB cerMeHTaii: (A) nocmimkyBane 300paxenHs, (b)
Felzenszwalb’s efficient graph based segmentation, (B) SLIC, (I') Compact watershed segmentation, ()

Quickshift image segmentation.
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CyO'eKTHBHI METOOW TIPOJOBXKYIOTh 3aJHMIIATUCS — HAWOUIBII YHIBEpCaJbHUMH 1 IIHPOKO
BUKOpUCTOBYBaHUMH. [lOB'sI3aHO 1€ 3 MOPIBHAIBHOIO MPOCTOTOIO i THYYKICTIO aHali3y OTPUMaHHX
pe3ynbTaTiB cerMeHTanii. KpiMm Toro, cy0'€KTMBHI METOIU OIlIHKM SIKOCTI CErMEHTaIlii 300pakeHb, B
OCHOBHOMY, HE BUMAararoTh HassBHOCTI €TAJIOHHOTO 3pa3ka CerMeHTaLlii.

CTocoBHO 70 3a7aui aHaNi3y CETMEHTAIlil AePMAaTOCKOMIYHOTO 3HIMKY MOXHa c(hOpMYIIOBaTU Psij
03HAK «SIKICHOI» cerMeHTaiii: 1) BcepeAWHI MOCHiPKYBAaHOI MUJITHKKA YHCIO CETMEHTIB Mae OyTH
MiHIMaJTbHO JOCTaTHIM; 2) MeXI CerMEHTIB TOBHHHI OyTH TJHaJKAMH 1 MaTh TOYHY HPOCTOPOBY
JoKaii3amiro; 3) BicTaHb MiX KOPJOHOM AOCIiIKyBaHOi 00JIaCTi 1 KOHTYpOM CETMEHTHOI CITKH Ma€ OyTH
MiHIMaJTBHOIO.

AHati3 pe3ynpTaTiB alTOPUTMIB CErMEHTALl] ToKasye, 1o 300paxenHs (b) Mae MiHiManbHe 4ncio
CErMEHTIB, B TOM K€ 4ac KOPIOHHW JIOCITIDKYBaHOI 00JacTi BU3HAYCHI HalMeHII 4iTKo; 300paxenHs (/1)
Mae Ha UIUIIKOBY KUIBKICTh CETMEHTIB, 1110 YCKJIAJHIOE aHaJli3 KOHTYPY J0CHiIKyBaHOi obnacTi. Hai0inpim
iHpopMaTUBHUMH MOXYTh OyTH 300pakeHHs (B) i (I'), mpoTe KOHTYpH CErMEHTIB MAalOTh CKIAIHY
reoMeTpuyHy (HopMy, IO MOKE CTaTH MPUYHMHOIO HaJMIPHUX OOUYMCIIIOBATLHHX BUTPAT MPU MOJAIBIIIH
aBTOMAaTHU30BaHii 00poOIi 3HIMKIB.

BucaoBku. B xoai mocmimpkenHst Oyny BU3HA4YeHi MPOOJIEMH OLIHKH BHUKOPHCTaHHS ajTrOPHUTMIB
cerMeHTanii, OOrpyHTOBaHMI METOA OLIHKM CErMEeHTalii, MpoaHaji30BaHO POOOTY aIrOpUTMIB
CerMEHTAIIT ISl BUIUICHHS! OKPEMHX JUITHOK JEPMaTOCKOIIIYHOTO 3HIMKY XBOporo Ha AT/l.

[NopanpmmmMy KpokamMu IOCTIKEHb MoXe OyTH po3poOka MeToAuKH (GOPMYBaHHS ONTUMAIIBHOTO
HabOpy KpHUTEpiiB OLIHKM SIKOCTI CerMeHTalii APeMaTOCKOIMIYeCKiX 3HIMKIB ypaKeHHX IUISHOK ILIKipU
xBopux Ha AT/l
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Investigation of the Impact of HTTP DoS Attacks on the Cloud Web Server
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This paper presents research into the impact of HTTP DoS Attacks on Cloud Web Server.
For the experiment, we used a virtual environment consisting of a Web server, an attacking server,
a controller, and a server that measures the effect of HTTP DoS Attacks on the functioning of the
attacked web server in terms of network resource consumption. The experimental scheme is shown
in Fig.1.
Figure 1
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The initial data was: the number of calls to the server - 5000, 25 connections per second
and Content-Length header value - 4096. The measurements were carried out in two modes: the
mode of sending and receiving messages. The experimental results are presented in Fig. 2.

Figure 2
a) b)
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Received messages in the normal state (fig.2. a) amounted to 521.89 bytes, and during the
attack — 23744.23 bytes, and when sending messages (fig.2. b) the values were 170 bytes in the
normal mode and 10403 bytes in the attack mode for the initial data. These results allow to evaluate
the available network resource and the moment of web server overload.
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BUILDING A SYSTEM FOR LOGISTICS INFORMATION SYSTEMS
EVALUATION
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ABSTRACT

The article analyzes the criteria by which to evaluate the logistics systems and shows the process of forming
a system of logistics information systems evaluation, based on the criteria used by qualitative scales. The article
also analyzes modern technologies of information systems development, in particular the technology of object-
relational mapping. There has been considered the application of the built evaluation system in the research
logistics information system.
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Protection of water resources, cleaning them from pollutants and improving their quality
has great economic and ecological importance. Chemical method of cleaning and adsorption is
reported to be one of the most effective and efficient method for cleaning [1,2]. Among the
adsorbents Layered Double Hydroxide (LDH)-represented with the general formula [MII;.x MIIIx
(OH)2] X* (Ln’)wan mH20- offers high adsorption efficiency and easy recovery properties. Here
M*™ (Mg**, Ca®*, Ni**, Fe**, Zn**, Cd**, Cu*',...) and M"3 (AI**, Fe**, Cr**,...) cations fill the
octahedral gaps between the buricite like (Mg(OH),) layers and the Ln- anion is situated in the
hydratized interlayer galleries. LDH’s appear as promising structures in phytoremediation for
removal of pollutants.

In this study, Luffa cylindrica (L.) syn Luffa aegyptiaca Mill fibers, which have hydrophilic
properties, appropriate pore fiber structure and cellulose and lignin content, will be used. New
LDH’s with the formula [M?*1.xM3**«(OH)] CO3*x2: M2*: Mg?*; M3*: V3*] will be synthesized via
controlled precipitation method. Then LDH-plant fiber composites taken from the reactor were
modified with sodium laurel sulphates (SLS) to give hydrophobic plant fiber-LDH-SLS composite
materials. The composite materials thus prepared are characterized via FT-IR, XRD, SEM-EDS
and BET techniques and are shown to have potential to be used in sorption of oil from polluted
water sources.

*This study was supported by TUBITAK under the Project number of 118Z008.
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In this paper, we introduce three different data transformation approaches such as synthetic
data transformation (Buckley and James, 1979; Koul et al. 1981; Leurgans, 1987), Kaplan-Meier
weights (Kaplan and Meier, 1958; Miller, 1976; Stute, 1993) and k-nearest neighbor (ANN)
imputation method (Batista and Monard, 2002) which are commonly used in censored data
applications. The aforementioned approaches are particularly useful when one deals with censored
data. The key idea expressed here is to find the smoothing spline estimates for the parametric and
nonparametric components of a semiparametric regression model with right censored data. The
estimation is then carried out based on the modified (or transformed) data set obtained via these
transformation techniques. In order to compare the outcomes of three approaches in semi-
parametric regression setting, we carried out a simulation study. According to the results of the
simulation, it can be said that the Kaplan-Meier weights has been very successful in dealing with
censored observations.
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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

References

[1] H. Tobita, Processes. 2015, 3, 731-748.

[2] H. Tobita, J. Polym. Sci. Part B: Polym. Phys. 2001, 39, 391-403.

[3] S. Cetinkaya, Z. Zeybek, H. Hapoglu, M. Alpbaz Comput and Chem.l Engin. 2006, 30, 1315-1323.



The Effect of the Three Types of Surfactants in the Structure and Properties
of Organo-Modified Bentonite Clay

Duygu ANAKLI *

Department of Chemical Engineering, Sivas Cumhuriyet University, 58140, Sivas/Turkey
*danakli80@gmail.com

Bentonite with the three-phase crystalline structure is a hydrophilic clay-mineral and
mainly constituted by the montmorillonite clay [1]. Depending on its exfoliation ability with the
medium, bentonite is used in many industrial applications especially such as ceramics, adhesives,
catalysts, cosmetics and pharmaceutical uses [2]. In order to obtain new clay application areas and
inorganic-organic nanocomposites the interactions of surfactant-clay are the most important point.
For this reason, exfoliation method is used for the modification of clay with the surfactants to
enhance the interaction of the clay with the medium [1]. Organoclays are obtained as a result of
the reaction of the clay mineral with an alkyl ammonium salt, under suitable conditions.

In this study organo-modified bentonite clays were obtained firstly with purification step,
then synthesized with the sequential mixture of cationic surfactants; namely long chained
(cethyltrimethylammonium bromide-CTAB), short chained (tetracthylammonium bromide-
TEAB) and ringed (benzyltriethylammonium bromide-BTEAB) surfactants. The modified
organoclays were characterised by X-ray diffraction (XRD), Fourier transform infrared (FTIR)
spectrometry, Scanning Electron Microscopy (SEM) and zeta potential analysis. It was seen that
the highest value of basal spacing of the organoclay was obtained by (CTAB+BTEAB) surfactants.
The synergistic effect of the surfactants on the interlayer space of the organoclay in terms of
developing novel clay based nanocomposites was investigated.
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Figure 1. The cationic surfactants used in the process
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It is known that out of 5 compounds formed in the system RbCI-PbCl, only RbPb,Cl;s
and RbsPbsClis are stable at room temperature. First compound crystallizes into an
orthorhombic lattice at 20°C with lattice parameters a=8.992 A, b=7.996 A, c=12.54 A, Y=90°,
z=4, and second crystallizes into a tetragonal structure with lattice parametersa=11.855 A,

c=11.237 A z=4.

The absorption spectra of thin RbPb,Cls and RbsPbsClis films were studied in the
spectral range 2-6 eV and the temperature interval 90-500 K. The binding energy of excitons
and the width of the forbidden band in both compounds are determined.

The absorption spectra of RbPbCls and RbsPbsClis (fig. 1) are close to the spectrum of
PbCl, and the spectra of impurity bands of Pb*" in RbCl (table 1) by structure and position of

a)

(35}

b)

Fig.1. The absorption spectrum of
a thin film of RbPb2Cls (a) (t=75
nm) and a thin film of RbsPbsClic
(b) =75 nm) at T = 90K (1) and
T=290 K (2).

the bands. Accordingly, the excitons in these compounds, as well
as in PbCl, and RbCl: Pb?*, have a cation type and the exciton
spectrum is interpreted on the basis of transitions in the Pb** ion
In contrast to PbClz, two long-wavelength excitonic bands A1 and
A are observed in the spectra of RbPb,Cls and RbgPbsClis, which
happens due to presence of two non-equivalentPbl ionpositions
surrounded by various number of Cl ions inside crystal lattice.

The two-dimensional (2D) nature of the excitons in
RbPb,Cls and three-dimensional (3D) in RbePbsClys is established
from the analysis of the temperature dependences of I'i(T) and
I'>(T) of long-wave exciton bands A; and A>, 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 exciton Rex in the compounds RbPb2Cls, RbsPbsClis
(T=90K), PbCl; and RbCI:Pb*",

Compound | Emai, | Ema2, | Emci, | Emc2, | Eg | Rex,

eV eV eV eV eV eV
RbPb,Cls 4.465 4.627 5.7 4.68 |0.22
RbePbsClis | 4.475 4.63 5.12 5.7 473 10.25
PbCl, 4.68 5.77 486 | 0.18
RbCl1:Pb** 4.582 5.85 6.192




3acTocyBaHHSI KOMIIO3UTHMX MaTepiaaiB KonoJiMepiB 4-BiHUIIpUAUHY | cTUPEHY Ta
NPUPOJHUX MiHepaJiB YKpaiHH AJ1s1 OYHIIEeHHs 3a0pyAHeHNX NPUPOAHUX BOJOIM Ta
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CyuacHi MeTOIM OYMIIEHHS 3a0py/AHEHOi BOAM, HAa HAIl IMOMJIAJ, IOBHHHI OyTH
MaKCUMaJTbHO HAOIMKEHI 10 MPUPOIHUX. A TPUPOIOI0 CTBOPEHI OE3MEYHI METOIM OYHUIICHHS
BOJAM, IO TMOJATalOTh Yy ajacopOIii aHTPONOreHHUX 3a0pyAHIOBAYiB MpPU MPOXOKEHHI
3a0pyJHEHOI BOJIU Yepe3 TOPU30HTU MiHEpaliB (TJIMH, CHIIIKATIB Ta aJIFOMOCHIIIKATIB, I[EOJIITIB
TOIIO) 1 J03BOJIAIOTH 30epertu i CTpyKTypy Ta MiHepamizamito. Lleil mexani3m 3a0e3nedyBaB
KpYroo0ir peuoBHH MiX reocepamu IiIaHETH MPOTATOM MITIbSAP/IB pokiB. Tomy #oro posymue
BUKOPUCTaHHS TIOBUHHO JISITTH B OCHOBY HAICy4aCHIIINX TEXHOJIOT1H OYMIIICHHS BOAHUX PECYPCiB
Ta TEepepoOKH BiAXOJIB, SKI MOXXHA HEPEBECTH y PO3YMHHY (GopMy. Y SKOCTI €KOJIOTIYHO
0e3rneyHnx afcopOCHTIB-OUMCHHUKIB CTIYHMX BOJ JIOLIIHHO BHUKOPHCTOBYBATH TaKi HMPUPOIHI
MiHepanu YKpainu, sk [1oaiabChKuii canoHiT (canoHiToBa rIIMHA), 3aKaprnaTchKi KIIIHOMTUIIONITH,
OCHTOHIT, BEPMHUKYJIT, WO BiAOMI HE TUIBKM CBOIMH XOpPOIIUMH  aJCOPOLIHHUMU
XapaKTepUCTUKAMH, a U JTIKYBaJIbHUMU Ta IUTIOLIIUMH BIACTUBOCTSAMHU.

Moudikamist 1OBepXHI MOPYBaTHX HEOPraHIYHMX  MaTepiayiB  MoJiMepaMHu 3
KOMIUIEKCOTBIPHUMH BJIACTUBOCTSIMU JIO3BOJISIE OTPUMATH COPOEHTH Ul BHIIYYEHHS 31 CTIYHHUX
BOJI IOHIB TOKCMYHUX MeTaliB. Taki KOMIIO3UTH MOEAHYIOTh Kpallli BJIACTUBOCTI HEOPTaHIYHUX Ta
MOJIIMEPHUX COpPOEHTIB: He HalOyXaloTh, XapaKTEpU3YIOThCS BHCOKOIO INBUIKICTIO cOpOIii,
BUSIBIISIIOTH BUCOKY COpOLiiHY €MHICTh Ha piBHI MOJIIMEPIB.

OmHuM 3 TEpCHeKTUBHUX IIJISAXIB CTBOPEHHS OPraHO-MIHEPAJTBbHUX KOMITO3UTHHUX
MaTepialiB 3 I[HHUMHU COpPOLIMHUMH BIIACTHBOCTSIMH € TMoJjliMepu3aliifHa (abo in situ)
iMMoOOimi3anis, sika mojsirae y 6esmnocepeHboMy (opMyBaHHI iIMMOO1TI30BaHOTO TMOJIIMEPHOTO
[rapy Ha IMOBEpPXHI HeOpraHiyHoro Hocig. OcoOnuBo mel croci® iMmoOumizanii moxiMepy Ha
HEOpraHi4yHii MOBEpPXHI € I[IHHUM IPH poOOTi 3 KOIMOJIMEPaMH, OCKIJIbKU J03BOJISIE CTBOPUTH HA
MOBEPXHI HEOPraHiYHOTO HOCIS TOJNIMEPHUH MPOIIAPOK 3 ONTHUMAJbHUM CIIBBIJHOIIECHHSIM
CKJIQJIOBUX KOIOJIIMEPY.

Hamu mokasano, mo in situ iMMOOLTi3amis KomoniMepy 4-BIHUIIIPUIUHY Ta CTUPEHY (Y
CHiBBiAHOIIEHHI 4:1) Ha TMOBEpXHI CHJIKareiIl0 MPU3BOAUTH [0 COPOIIHHOI AaKTUBHOCTI
CHUHTE30BaHOTO0 MaTepiany Mmoo Mikpokinbkoctel HoriB Pb(Il), Mn(II), Fe(Ill) ta Ni(Il) y
HEHTpaJIbHOMY BOJHOMY CEPEIOBHIIII.

Jlana pobota mpucBAYeHA in situ iMMOOLTI3alii MOBepXHi camoHITy TamKiBChKOro
POJIOBHUIIIA KOMIOJIMEPOM 4-BIHUIIIPUMHY Ta CTUpEHyY (y chiBBiAHOMIEHH] 4: 1) Ta K0CTiKEHHIO
COpOILITHIX BIACTUBOCTEW CHHTE30BaHOTO Matepiany mojo ioHiB Pb(Il), Cd(II), Cu(Il), Mn(II)
Zn(II) ta Fe(Ill). Pe3ynbraTt poOOTH 3aCBiIUYIOTH, 110 MOIU(IKAIlisl MOBEPXHI CANIOHITY JaHUM
KOTIOJIIMEPOM ITiJIBUIIYE HOro COpOLiiHY €MHICTh Y HEHTPaIbHOMY BOJAHOMY CEPEOBHUIII 111010
fioniB Pb(II), Mn(II) Ta Fe(III).
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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
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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 urgent issue of modern medicine is the search for new diagnostic methods to detect the
smallest changes even at the preclinical stage [1, 2]. The study of the microcirculation system for
surgery planning [3, 4] is very important for the diagnosis, assessment of the severity and nature
of the course of pathological processes in the human body, predicting their dynamics, and
monitoring the effectiveness of treatment [4, 5]. Biomicroscopic methods for studying capillary
blood flow are traditionally used to study microcirculation and others parameters on microlevel
[6, 7]. The main advantage of these methods is the ability to evaluate indicators such as the
diameter of the microvessel [8], the passage of blood through them, the state of aggregation of the
blood, the density of the capillaries, which is impossible with any other non-invasive technique.
One of the most relevant and promising methods is capillaroscopy [9, 10].

The aim of the study is to study the possibilities of capillaroscopy in clinical practice as an
informative and accessible method for assessing the state of peripheral blood circulation, as well
as to study the mechanism of operation of an optical and computer capillaroscope.

Figure. Scheme of the structure of a computer capillaroscope
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The essence of metabolic processes in the body is the constant redistribution of substances
between the blood capillary, surrounding tissue and lymphatic capillaries. So, for an adequate
description of metabolic processes, assessment of the functional reserves of the body,



identification of early forms of diseases and prediction of the reliability of examination, it is
necessary to study the basic physiological functions of metabolism at the level of the
microvasculature.

Since capillary circulation carries out the main function of the microcirculatory system -
transcapillary metabolism, i.e., metabolism between blood and tissues, the state of
microcirculation can serve as an arbiter of the well-being of systemic hemodynamics and the
display of preserved arteriovenous equilibrium in regional vascular pools.

Given the fact that the change in the capillary link is closely correlated with shifts in central
hemodynamics, it becomes possible to use microcirculation parameters as prognostic and
diagnostic criteria for assessing the overall physical health of the subjects. Therefore, the work
considered a qualitative and quantitative analysis of capillaries. This analysis is the main part of
pathomorphological studies of microcirculation. A classification of microcirculatory disorders
based on quantitative characteristics was also developed that was specially developed to form a
medical report on the severity of microcirculation disorders, which indicates the state of the body
as a whole, and normal indicators are considered.

Figure. Normal capillary image

In the process, we gradually came to the following classification withgoal of a more
complete clinical interpretation of changes capillaroscopic picture. Some of them: the shape of the
capillary, the length of the capillary, the characteristic of the capillary in caliber, the specific
gravity of the capillaries, the level of blood supply, the speed of capillary blood flow, the
background of the capillary field, etc. All these indicators can help recreate the picture of the
patient’s health status and identify pathological disorders in his body.

The research helped to establish that the study of microcirculation using a method such as
capillaroscopy can reveal the initial morphological and functional changes in the development of
a number of diseases, as well as to monitor the effectiveness of treatment. The advantages of
capillaroscopy are its uniqueness, painlessness, non-invasiveness, observation of microcirculation
in the "natural environment", which increases the accuracy of diagnosis. The identification of the
preclinical stages of various diseases opens up completely new opportunities for their prevention,
and the monitoring of prescribed therapy makes it possible to conduct optimal treatment
individually for each patient. The development of computer processing techniques for the obtained
capillaroscopic images will allow the formation of an algorithm for the qualitative and quantitative
analysis of the level of microcirculation, which will further improve the quality of objectification
of the detected violations. Also, the fact of monitor visualization of a disturbed level of



microcirculation is often a factor for the patient to increase confidence in the doctor, the conscious
need for treatment to eliminate the detected violations.

Regular capillaroscopy allows you to diagnose microcirculatory disorders, non-invasively
monitor the effectiveness of therapy in almost all patients, and also monitor the status of patients
associated with high-risk factors during professional examinations.

So, method of capillaroscopy is one of the most promising diagnostic methods at this stage
in the development of medicine for complex diagnostic and treatment planning.
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SJEKTPOMATHUTHAS PELIETOYHAS «<HEBUJIUMOCTb» ®OTOHHOT' O
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AHHOTalMsg — TpPEACTaBIEHbl pEIIEHUS M aHaIM3 33Ja4d O SBJICHUH AJIEKTPOMAarHUTHOW
pemeTyaToil «HeBUIUMOCTHY» PE30HAHCHOTO OTPaHUYEHHOT0 KpUCTauia u3 cdep B popMe OKTadapa ¢
KyOW4ecKOi KpUCTATMYECKON PEIIeTKOH.

[IpobnaemMa MoAenMpOBaHUS SIBICHUS «HEBHUIAUMOCTH» (U3UUYECKHX Tel B ONTHYECKOM U
PEHTTEHOBCKOM [JMANa3oHax JJIMH BOJH SBISETCA CEPbE3HBIM HaIPAaBICHHEM MCCIENOBaHUI B
NPUKIAJHOW DIIEKTponuHaMuke. B  mpemnaraeMoM cooOIIEHHWM aHaIM3UPYIOTCS — CBOMCTBa
OTPaHMYEHHOTO MeETaKpucTayia B (QOpMe OKTadapa ¢ KyOMUYECKOH peHIeTKOH, KOraa B HEM
BO30Y)KIEH CTPYKTYpHBIH (pEILICTOYHBIM) pE30HaHC, TMpPH KOTOPOM BO3HHMKAET SBJICHUE
3JIEKTPOMAarHUTHOM PENIETOYHOH «HEBUANMOCTIY.

3/1ecs paccMaTpHUBAeTCsl ClIy4ail SKBHUBAJICHTHBI PEHTTEHOBCKOW ONTHKE KPHCTAIOB, KOTJa
aja'=1; aji,: 1, d.hl/A': I TOE a — paguyc chep; A',A, — JUIAHBI PACCEUBAEMOM BOJHBI BHE U

BHYTpH cep, d,h,/ — INOCTOSHHbBIE PelIeTKH. Perenne 3a1aun MoIy4eHO Ha OCHOBE MHTETPATbHBIX
ypaBHEHHH 3ekTpoauHaMuku dpenronsma 2-ro poxa [1, 2, 3].
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Dynamical Fractal Analysis of the Acoustic Ultra-Wideband Signal
Caused by the Chelyabinsk Meteoroid
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The non-linear paradigm clams, that many processes in open, non-linear, dynamical
systems, which caused by the non-stationary, powerful sources, are appeared to be short-time, non-
linear, ultra-wideband and fractal ones [1 — 3]. The acoustic signals created by the Chelyabinsk
meteoroid fall were shown to be namely ones of them [4, 5]. Using a new fractal analysis method
called as ‘Dynamical Fractal Analysis’, the fractal properties of these signals were investigated.
The corresponding numerical characteristics were estimated and discussed.
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In this study, the hydrogen adsoption on natural sepiolite, Turkey and that of Cu-, Fe-ve
H-exchanged forms were investigated at 77 K up to 100 kPa. Sepiolite
(S112030Mgs(OH)4(H20)4.8H20) is a natural hydrated magnesium-silicate type clay mineral with
fine microporous channels of molecular dimensions 3.7 A x10.6 A running along the fiber axis.
Sepiolites have many industrial and environmental applications. Clay sample from Eskisehir
sieved to pass through a < 45 um sieve. lon exchange was carried out 100 ml and 1 M of
Cu(NO3)2.3H0, Fe(NO3)3.9H>0 and HCI solutions at 80 °C during 6 h using batch method. Then,
the cation exchanged samples were filtered, washed with hot distilled water several times, dried in
an oven at 110 °C for 16 h and stored in a desiccator. Fourier transform infrared spectroscopy
(FTIR) absorption spectra of sepiolite samples were recorded using Perkin Elmer Spectrum Two
model spectrophotometer with KBr pellet technique at 4cm™! resolution in transmittance mode
from 4000 to 400 cm™'. Brunauer — Emmett — Teller (BET) equation was used to determine the
surface area of the samples. The #-plot method was applied to obtain the micropore surface area
and volume. For sepiolite clay, the adsorption capacities of hydrogen decreased in the order HS >
FeS > S> CuS.

Keywords: Adsorption; Hydrogen: Sepiolite; B.E.T.; FTIR.



Hydrogen Adsorption Capacities of Natural and Salt Treated Zeolite
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In this study, the hydrogen adsorption isotherms of clinoptilolite-mordenite-rich tuff
supplied from Turkey and their exchanged forms (K", Na* and Ca?") were obtained at pressures
up to 100 kPa and 77 K. Zeolites are porous, crystalline, hydrated aluminosilicates with the
framework structure consisting of AlO4 and SiOg tetrahedra. These are linked to each other by
sharing all of the oxygens to form the zeolite structure containing channels. Hydrogen is the
simplest and most abundant element in nature; it will probably be the most significant energy
source in the future if it is stored more economically and safely. Zeolite samples was ground and
sieved to obtain < 45 um fractions. These zeolite fractions were exchanged with K*, Na* and Ca**
to determine the influence of the exchangeable cation on their hydrogen sorption behavior. The
chemical composition of natural and salt-treated zeolite samples was obtained from the powder
samples that were fused with lithium tetraborate using an XRF device, Rigaku ZSX Primus.
Powder XRD patterns were recorded on powdered samples with a Rigaku RINT-2200
diffractometer using Cu Kq radiation and operated in the 26 range between 3° and 70°, with a step
size of 0.02°. H, adsorption capacities of all samples were obtained by Quantachrome Autosorb-
1C gas adsorption analyzer.

Keywords: Natural zeolite; Hydrogen; Clinoptilolite; Mordenite; XRF; XRD.
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In this study, in order to consider the effect of the nitric, hydrochloric and sulphuric acid
treatment on thermal and structural properties, zeolite was modified with 1 M acid solutions at 70
°C during 4 h using batch method. Zeolites consist of three-dimensional network of connected
SiO4 and AlO4 tetrahedra by sharing common oxygen atoms. The presence of exchangeable
cations (Na*, K¥, Ca*? etc.) allows for modification of characteristic properties. Zeolite sample
from Sivas-Yavu region of Turkey was ground to less than 45 pm. Chemical compositions were
determined on powdered samples fused with lithium tetraborate using X-ray fluorescence analysis
(XRF — Rigaku ZSX Primus instrument). The XRD diffractograms were obtained with a Rigaku,
RINT-2200 model instrument, using CuKo radiation (A=1.54 A), 40 kV and 30 mA power supply
over the scan range of 20 = 3 to 70° with an incremental step size of 0.02°. XRD analysis showed
that the major components of the natural zeolite were clinoptilolite and mordenite, together with
minor amounts of quartz, feldspar and clay mineral. The TGA-DTG-DTA (Thermogravimetric—
Differential Thermogravimetric-Differential Thermal Analysis) measurements were performed
with Setsys Evolution Setaram equipment using a rate of 10°C/min from 30°C to 1000°C.

Keywords: Natural zeolite; 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 need for owning 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, models, services and there positive effect and
significant impact on higher education institutions. The result of conducted analysis found that there are many challenges and
concern which have to be overcome before deciding adopt the CC in Higher education environment. Transition 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 recommendations which offered by this
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.



CIIOCOBBI PACHIMPEHUSI PABOUYEN ITOJIOCHI YACTOT JIJISI
MHOI'O30H/10BOM N3MEPUTEJILHOM JINHUU CBY
Mupomnuk MLA. , 3aituenko O.b.

Ykpaunckuii ynueepcumem siceneznoooporcnozo mpancnopma,
XapvKoecKuilt HAWUOHAIbHBLI YHUGEPCUMEm PAOU0IIEKMPOHUKU, 2. XAPbKOE

PazButne pasnuyHbBIX HAampaBIEHUM HAyKW M TEXHUKHU, CBA3AHHBIX C
HCIIOJIb30BAaHUEM PAJUOCUTHAJIOB, XapaKTEPU3YETCSI OCBOCHUEM Bce 0osiee BBICOKUX
Y4acTOT JJIEKTPOMArHUTHBIX KoneOaHuil. IlocnenHue necsaTUineTHs: 03HAMEHOBAIKCH
OypHbsiM ocBoeHreM CBY nuana3zoHa U COOTBETCTBEHHO Pa3BUTHEM H3MEPUTEIBHOU
TEXHUKU [UIA OTOr0 JMAIla3OHa, IIPEICTABUTEIIEM KOTOPOM TEXHUKU SBISIECTCS
MHOT'O30HJIOBasi M3MEpUTEIbHAA JUMHUA, MNPEACTABIAIONIas COOON OTPE30K JIMHUHU
nepefadyd C JarTdydKamu, CUTHalbl KOTOPBIX 00pa0barhIBalOTCS € MOMOIIBIO
BBIUMCIIUTENBHBIX YCTPOMCTB IO aQJTOPUTMaM, 3alMCAaHHBIM B  KOHTPOJUIEP
mmepurena. C Henpl0 paclIMpeHusl AUana3oHa 4acTOT CTPOAT MATEMaTHYECKYIO
MOJIeJIb MHOTO30HJI0BOM u3MepurenbHor nunuu (MWJI) u mpoBoasT ee aHanus.
Mopnenp mpencraeinser coOOH CHUCTEMY JMHEHHBIX YypaBHEHUW. Jliig perieHus
CUCTEMbl ypaBHEHUU WCIONB3YIOT ammapar JUHEHHOW anreOpbl — BBOMST
MIPOMEKYTOUHBIE TIEPEMEHHBIC, OINMUCHIBAIOIIME TMOCTOSHHYK) U IEPEMEHHYIO
COCTaBIISIIONIUE KPUBOW CTOsUEH BOJIHBI B TpakTe. KomnyecTBo AATYUKOB U CIOCOO
UX pa3MEILECHUs ONPENEIAECTCS U3 MAaTEMATUYECKOM MOJEIMU, MCHOJIb3Ysl B KaueCTBE
KpUTEpUsT ONTUMAJIBHOCTA MHMHUMYM I[IOIPEIIHOCTA OLIEHKA MOIIHOCTH U
koMIuiekcHoro koadduuuenta orpaxkenus (KKO). Ecnu konuuecTBO JaTYMKOB
Ooibllle, YE€M YHUCIO MEPEMEHHBIX, TO  TOBBICUTH TOYHOCTH MOXKHO 3a CUET
YCPEOHEHUST M KOMIICHCALMM CJIyYauWHBIX NOrpelmHocTei. B Takom ciydae
UCIIONB3YETCS B KadyecTBE alropuTMa oO0pabOTKHM CUTHAJIOB JaTYMKOB METOJ
HauMmeHbux kBajgpatoB (MHK). A nanga ananmza mOOTrpemiHoCTed  MOXKHO
HCTIOJIb30BaTh MPUKIAAHOW JIMHEWHBIM PErPECCUOHHBIN aHanu3. B D-ontumanbHOM
IJIAHUPOBAHUU SKCIEPUMEHTA, KOTOPOE BBIOPAHO MJi aHaIu3a, MUHUMU3UPYETCS
00BbEM DJUTMIICOMAA PACCEsHUS, TO €CTh MOTPEHIHOCTh. AHAIUTUYECKOW 3alucH
DJUTUIICOUA PACCESIHUS COOTBETCTBYET Marpula AUCHEPCUM M KOBapUALMM, s
BBIUMCJIIEHUS KOTOPOM HAa OCHOBAaHMM MATpULBl CHUCTEMBbl YPABHEHHUU B
MPEANOIOKEHU MHOTOMEPHOTO HOPMAJIBHOIO PACIHpPEAENIEHUs] MOTPELIHOCTEN
CUTHAJIOB JATYMKOB U PYKOBOJCTBYSICh MPUHITUIIOM MAaKCUMAJIBHOTO MPABAONOA00US,
ctpoutcst uHdopmanuonnas marpuiia dOumiepa, kotopas 3arem uHBepTUpyeTcs. [pu
ATOM U3MEHEHHE YacTOT 3aJI0KEHO B MaTpUIle CUCTEMBbI ypaBHEHUU depe3 (a3oBoe
pacCTOsTHUE MEXIy COCEIHMMH Jardyukamu. TakuMm oOpaszoM, Bapeupys (azoBoe
paccTositHue WIM OOpaTHYI) €My BEJIMYMHY HPONOPIUOHATIBHYIO JJIMHE BOJIHBI,
HAXOOSAT 3aBUCHUMOCTh IIOIPEIHOCTA OT JAuana3oHa 4actor. [Ipoenennoe
MOZEIUPOBAHUE [JI KOJMYECTBA JATYMKOB PABHOTO YETHIPE, WIECTb U BOCEMb
[0Ka3aJI0 YMEHBIIEHUE MOTPEIIHOCTH C POCTOM YHCJA JATYMKOB. Tak IS YEThIPEX
JaTYUKOB pabouuii Uana3oH COCTAaBIs€T MEHEe OKTaBbl. Jls IIecTH JaTYMKOB
MPEBBIIIAET OKTAaBY. A i1 BOCBMH JAaTYMKOB OTHOLICHHE MAKCHUMAaJbHOW IJIMHBI
BOJIHBI K MUHUMAJILHOM Oo0Jiee MSATH, TO €CTh JIBE OKTABBI.
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Plasma in the non-local thermodynamic equilibrium (non-LTE) can be produced with
inductively radio-frequency discharges at low pressure [1]. Non—-LTE plasmas are used in
industries in manufactory process, biomedical coating and plasma-enhanced chemical vapour
deposition. The effects of cold plasma on microorganism have also been investigated as discharge
or afterglow downstream discharge application [2-6]. Therefore, some characteristic parameters
of inductive radio frequency (RF) argon (Ar) discharge and afterglow downstream discharge at
low pressure were investigated with optical emission spectroscopy (OES) in this study. The
wavelengths of spectral lines from OES were obtained between 650-900 nm. For all
measurements, a spectrum line that remained at approximately the same value was taken as the
value of the reference wavelength throughout the study. The changes in the optical emission
spectrum line ratios of the inductive RF Ar discharge and the afterglow downstream discharge
with respect to time were compared. As a result, it was reported that some transitions for both
regions were to be increased in time. The transitions in time for some wavelengths (738.76, 751.69,
772.59, 801.84, 810.68 and 842.85 nm) have been approximately improved between 20% and 34%
for discharge zone. Also, it can be increased for wavelength 801.84 nm in afterglow downstream
discharge region (32.55%).

References

[1] A. Bogaerts, E. Neyts, R. Gijbels and J. van der Mullen Spectrochimica Acta Part B 2002, 57, 609-658.

[2] I. Tanarro, V.J. Herrero, E. Carrasco and M. Jiménez-Redondo Vacuum 2011, 85, 1120-1124.

[3] A. Friedman Plasma Chemistry 2008, Cambridge: Cambridge University Press.

[4] A.D. Morris, G.B. McCombs, T. Akan, W. Hynes, M. Laroussi and S.L. Tolle Journal of Dental Hygiene 2009,
83 (2), 55-61.

[5] T. Okumura Physics Research International 2010, Volume 2010, Article ID 164249 (14pp).

[6] G. Petitpas, J.D. Rollier, A. Darmin, J. Gonzalez- Aguilar, R. Metkeneijer and J.D. Fulcheri International Journal
of Hydrogen Energy 2007, 32, 2848-2867.



Investigation of Argon Plasma Jets with Spectral Line Intensity Ratio

Murat Tanishi™*, Seving Yanik', Neslihan Sahin'

'Department of Physics, Faculty of Science, Eskigehir Technical University
Yunus Emre Campus
Eskisehir
Turkey
“Email of corresponding author: mtanisli@eskisehir.edu.tr

At the atmospheric pressure, argon plasma jet was obtained for 20 kHz frequency, 8 kV
voltage and different flow rate in the DBD-like system as seen figure. The optical emission spectra
of these jets were taken. Spectral lines of discharges experimentally obtained were compared with
spectral lines in NIST (National Institute of Standards and Technology) database. Atmospheric
pressure plasmas are optically thin [1]. Therefore, the line intensity ratio method can be used by
determining suitable spectral lines. In general, the intensity of a spectral line is a function of both
electron temperature and density [2]. The spectral lines, which are sensitive to electron
temperature, were selected to use this method. These spectral lines depend on the difference
between the excitation energy levels and the transition probability ratios [3]. As a result, the
electron temperature of argon jet was tried to be determined by line intensity-ratio method.
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Abstract. The article analyzes the impact of restrictions on the effectiveness of space-time
processing techniques in the antenna array during the implementation of space-time 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 proposed 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 performed using 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 obtained regarding 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 construction of the AAA have been developed.
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Alternative current (AC) with kHz frequency, pulsed direct current (DC) and radio-
frequency (RF) power supply can be used to produce plasma jet [1]. In this study, neon plasma
jets were generated by dielectric barrier discharge-like (DBD-like) system using AC power supply
at atmospheric pressure. DBD-like systems have their own advantages. When dielectric is used in
the system, more power can easily be transmitted to the plasma applied to conductive materials
[2]. Therefore, the optical emission spectroscopy of plasma jets generated with DBD-like system
is very important to characterize the plasma jets. The optical emission spectra were recorded to
determine the properties of plasma jets with different AC voltages and neon gas flow rates.
Emission spectral lines were determined from National Institute of Standards and Technology
(NIST) [3]. The spectra of neon plasma jets were analyzed by comparing them with the data
obtained from NIST. The results show that intensity of the spectral lines of plasma jets increases
with increasing voltage applied to neon gas. In addition, neon plasma jet length was investigated
for different conditions. By varying the gas flow rate of neon while the power input and frequency
are kept constant, it is observed that the plasma jet length ranges from about 1.0 to 2.2 cm.
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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 1-ethyl-3-methylimidazolium (EMIM) in the case
of ionic liquid cation was undertaken at the DFT(B3LYP)/6-311++G(2d,2p) level of
approximation using the GAUSSIAN 09 suit of programs. EMIM has two conformers
(EMIM-1, EMIM-2) with minimum energies. EMIM-1 and EMIM-2 were found C; (double
degenerated by-symmetry form) symmetry. Normal coordinate analyses were performed with
the BALGA program. Experimental infrared spectra of EMIM were obtained by increasing
temperature (room temp. — 150 °C) and compared with calculations. Assignment of the
spectra and normal coordinate analyses to characterize the vibrations in EMIM conformers
were undertaken. p-electron delocalization through the aromaticity index HOMA (Harmonic
Oscillator Measure of Aromaticity) of EMIM calculated using Kruszewski and Krygowski
definations.

EMIM -2
AE=2.3 kJ mol!

Figure: Cationic EMIM-1 and EMIM-2 conformers calculated by 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.
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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].
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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.
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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.

References

[1] S. N. Meshkov, R. P. Orel, Visnyk Natsional'noho tekhnichnoho universytetu «kKHPI». Seriya: Elektroenerhetyka
ta peretvoryuval'na tekhnika. 2018, 8, 154—-157.



Supramoleculartheranostic Platforms Goes Green

Ruken Esra DEMIRDOGEN"", Derya KILIC?, Fatih Mehmet EMEN?, Ali ihsan KARACOLAK?,
Muhammad Asim Ali®, Emine KUTLU?, Tuncay YESILKAYNAK®*, Goktiirk AVSAR?

'Faculty of Science, Department of Chemistry, CankiriKaratekin University, Cankiri, TURKEY
*Faculty of Arts and Science, Department of Chemistry, Burdur Mehmet AkifErsoy University, Burdur,
TURKEY
3 National Institute for Biotechnology and Genetic Engineering, Faisalabad, Pakistan
*Department of Chemistry Technology, Afsin Vocational School, Siitcti Imam University, TR46500,
Kahramanmaras, Turkey
>Faculty of Arts and Science, Department of Chemistry, Mersin University, Mersin, TURKEY

Email of corresponding author: rukenesrademirdogen@yahoo.com

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.

Acknowledgement: This work was supported by Eskisehir Technical University Commission of
Research Project under Grant no. 19ADP143.
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In recent years, zinc oxide (ZnO) films doped with Rare Earth (RE) elements have been
taken attention due to their superior optical and electrical properties. RE elements doping for
obtaining wide-bandgap materials gets attention for usage in display applications involving
ultraviolet (UV), visible, and infrared (IR) light emission [1-3]. In this work, Erbium (Er) doped
ZnO (ZnO:Er) films were deposited onto p-type silicon (p-Si) substrate by sol gel method using
spin coating technique. In order to obtained p-Si/n-ZnO:Er heterojunction structures, top
(aluminum; Al) and bottom (gold; Au) metal contacts were deposited using a evaporator and
sputter, respectively. The electrical characterization of these heterojunctions were investigated by
current—voltage (/=V) characteristics at room temperature and in dark. It was observed that Au/p-
Si/n-ZnO:Er/Al heterojunction structures have rectifying properties (Fig.). The electrical
parameters such as barrier height, series resistance and ideality factor were investigated by using
I-V measurements. These parameters were determined by using different methods.

DZEr-1

DZEr-1
1E6

V(V)

Figure. /-V and log/-V (insert) characteristics of p-Si/n-ZnO. 1%Er (DZEr-1) heterojunction diode
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ABSTRACT

In this study, physical, mineralogical and morphological characteristics of mechanically treated
fly ashes are investigated. The compositional analysis of the raw fly ash was determined using
X-ray fluorescence (XRF) technique. The XRD patterns 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 grinding increases the
activity of the fly ash. The ground fly ash was characterized for (i) particle size distribution:
laser diffraction method, (ii) specific surface area: BET-method, (iii) crystalline structure: X-
ray diffractometer, and (iv) morphology of particles: 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 showed lower 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 and there were changes in the area and height of each diffraction peak.

Keywords: Ground Fly Ash, Particle Size Distribution, Specific Surface Area, Microstructure,
XRD
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[HOPOPMAILIIS PE3YJIBTATY BUMIPIOBAHHS ®I3MYHOI BEJIMUYNHA
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Xapkiscokuil HayioHanbHull yHigepcumem padioeiekmporiku (Xapkie, Ykpaina), 3a8idysay
Kageopu memponozii ma mexuHiuHoi ekcnepmusu, OOKM. MeXH. HaYK.
Xapkiecokuil HayioHanbHull yHigepcumem paodioerekmponiku (Xapkie, Yxpaina), cmapuiuti
BUKIA0AY KaGedpu Mempono2ii ma mexHiuHoi ekcnepmusu, KaHo. mexH. HayK.

OnnuM 13 HampsMKiB poOoTH Hamoi Kadeapu € JOCHIKEHHS KIIOYOBOTO IOHSTTS
iHpoOpMalid 1 SKe BOHO Ma€ BIIHOWIEHHS /IO Pe3y/IbTaTy BUMIpIOBaHHA (i3UYHOI BEIMUUHHU.

Teopieto inpopmarii 3aiimanock 06araTo BHAATHUX BYCHHUX Takux sk Xaptii, Pimep,
[llennon, Binep, Em6i, bpimtoen, KonMoropos Ta iHiii.

Icropuyno Bhoepiie BHU3HAUCHHSM MOHSATTS KUIBKOCTI iH(popMmarii 3aiimanucs XapTii Ta
dimep B Ha4aJi MUHYJIOTO CTOMITTA. B OCHOBY mifpaxyHKy KuTbKOCTi iH(popmanii Xatii Oyrno
3alPOMOHOBAHO MiAPAaXyHOK KUIBKOCTI MOXIJIMBUX IMOTCHLIHHUX CTaHIB CUCTEMH 1 JIOJ1 1X 3MIHH
IIPU B3a€MOJIIT 00’ €KTIB.

CyuacHa Teopis iH(popmarllii, K Hayka NOsBHJIacid TOMi, Koimu Oyjia 3alpornOHOBaHA
METOJMKAa BHUMIPIOBAaHHS YHCJIOBOTO 3HAUEHHS KUIbKOCTI iH(popmariii. Jlo IbOro MOMEHTY
HNOHATTA Tpo iHpopmamito  Oyno y chepi ¢imocodii i BHU3HAYANOCh SK BIIACTHBICTD
HABKOJIMIIHBOTO CEPEIOBHIIA, TaK SIK 1 (pi3UUHA BETUYMHA.

B nanwmii yac HaitbinbIIe BUKOPUCTaHHS B Haylli nomyyuia teopis indopmarii K.IllenHoHa,
ska Oyina 3anmovyarkoBaHa B 1948 poui. Kinbkicts iHdopmarii no [lIeHHOHY XapakTepu3ye 00
HMOBIpPHOIO CTaHy CHCTEMHM Ha OCHOBI 3aKOHY pO3MOALTYy HMOBIpHOCTI. BukopucroByoun
¢opmyny entponii bonbimana, IllenHoHOM ~— Oyno 3ampomnoHOBAaHO (OPMYIY PO3pPaxXyHKY
YHCIIOBOTO 3HAUEHHS KUIBKOCTI iH(OpMaIlii 1 OAWHUIIIO 11 BUMIPIOBaHHS «OIT».

[Ipenqmerom MeTpoJiorii € OTpUMaHHS KUTbKICHOT iH(popMallii mpo BIACTHBOCTI 00'€KTIB 13
3aJJaHOI0 TOYHICTIO 1 JOCTOBIPHICTIO, HOPMAaTHBHA 0a3a Il I[bOT'0 - METPOJIOTIYHI CTaHAApTH. AJle
MOHATTS KUIBKICTH iH(opMaIlii BUMipioBaHOI (hi3MYHOT BEIMYMHU 1 11 TOUHICTh, K CHOTOJHI 1€
IHTEpIPETYEThCSI  HE PO3KPUBAE KIIIOUOBOTO MPUHIUIY MOHATTSA iHpopmauii. B monsTTi
KUTBKICTB 1H(OpMaIlii, epi 3a Bce MAEThCS HA yBa3l Mipa CHHXPOHHOI 1 1laXpOHHOI B3aEMOi,
TOOTO Mipa OLIHIOBAHHS 3MiHH MOKJIMBOTO CTaHy B3a€EMOJIIOUUX 00’ €KTIB 32 pPaXyHOK Iepeadi
iHpopmarii, abo Mipa OI[IHIOBaHHS KOMYHIKaLliHHOI CIIPOMOXKHOCTI ITUX 00’ €KTIB.

B pamkax mpoBeneHoi p060TH HamMu OyIi0 3aMPOTIOHOBAHO METOJIOJIOTII0 PO3PAXYHKY
KUTBKICHOT 1H(OpManii KOMYyHIKaIiifHOT CHPOMOXKHOCTI (i3WYHUX BENUYMH 1 OAMHUIIO ii
BUMIPIOBAaHHS «IUCKPETHO-MMOBIpHUH OIT» Ha OCHOBI Teopii CHCTeMHO-IHPOpPMALIHHOTO
migxoay Ao mporeciB i cuctem. B 2017 pomi y BunaBauntBi LAMBERT Academic Publishing
Buiinia MoHorpadis "Discrete-Probable Information of Techno sphere Processes and Systems".

VY ¢opmyni po3paxyHKy KUIbKOCTI iH(opMarii pe3ynbTaTy BHMIpIOBaHHS  (i3HUHOL
BEJIMYMHHN BUKOPHCTOBYETHCS MPUHLUUI XapTii, SKUH 0a3yeTbcs Ha 3aKOHY PO3MOJILUTY HEBH3-
HAYEHOCTI TPOIIECIB 1 CUCTEM: 1(x)= p(x)log X, ne: I(x )- kinpkicTh iHpopMarii, x -

X
¢i3uuHa BEeIWYMHA, p(X) - TOBipYa HMOBIPHICTb, #(X) - HEBU3HAYCHICTh TUMY B.

1. Pyowcenyes U.B. Cucmemmo-ingpopmayitinuii nioxio 00 mMempono2iuHozo 3a6e3neyuenHs
Mawunooyoignux eupoonuyms/ U.B.Pyocenyes, C.B.Jlyyxuii, B.Il. @emvrus, O.1Iloozueyn //
Cmanoapmuzayis cepmugbixayis sikicme, Hayxoso-mexuiunuii scyprnanr Bun.Nel, 2017. — C. 50-
55.

2. Pyowcenyes U.B. Mepa ungopmayuu 6 exonomuueckux saoauax. / U.B.Pycenyes,

C.B.Jlyyxuti// CyuacHuil cmaH HAYKOBUX OOCHIONCEHb MA MeXHON02I 6 NPOMUCIOBOCHII.
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Graphene is one of the most important materials in the universe because of its excellent
electrical, mechanical and thermal properties. Graphene and its derivatives have attracted the
attention of researchers in recent years because of their use in many fields including biological and
biomedical [1]. Conventional methods for reducing graphene oxide are toxic to the ecosystem.
The toxicity of the chemical agents used in the reduction process such as hydrazine, sodium
borohydride is a disadvantage in the use of the material in bio-applications. The green reduction
is proposed to be a convenient and safe alternative candidate to conventional methods since it is
cost effective and less toxic way for reducing of graphene oxide [2]. Various green reagents such
as grape seed, tamarind and leaf extracts have been used on reduction of GO [1,2,3].

In this study, the graphene oxides (GO) was produced from natural graphite powders (NG)
based on Hummers’ method. Kombucha Tea (KT) was used as natural reductants to reduction of
GO. Polyphenol content of KT was determined by using Folin-Cioceltau method. KT and GO
were mixed in various ratios to reduce graphene oxide (RGO) at temperatures of 25, 50 and 85°C.
It was clearly observed that the functional groups containing oxygen were reduced as a result of
the analyzes. RGOs were characterized by X-Ray Diffraction (XRD), Scanning Electron
Microscopy (SEM) and Fourer Transform Infrared (FTIR).
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Today, the most commonly used building material in the construction industry is concrete
[1]. The concrete is used with concrete additives in order to reduce the difficulties of preparing,
moving, placing and preserving in different conditions to minimum level and turning the problems
into advantages [2]. Polycarboxylates (PCEs) are known as a new generation of concrete
admixtures [3]. Good quality polycarboxylate (PCE) production is increasingly important due to
development of the construction industry in the world. In this study, modified PCE was
synthesized by radicalic polymerization method. The effects of PCEs synthesized at different
temperatures on the concrete such as water cutting, consistency protection, workability, 7 and 28
days’ compressive strength have been examined.
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Figure. Molecular structure of PCE
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@i3uvHUI BIUIMB BTOPUHHUX EJIEKTPOHIB, fKi BUHUKAIOTh y 3HAYHIA KUIBKOCTI B
pe3yJbTari Aii IepBUHHOIO BUCOKOCHEPTEeTUYHOIO BUIIPOMIHIOBAaHHS Ha peyoBHHY [1], iHimiI0€
MPOIIECH JTUCOLIATUBHOTO 3aXOIUIEHHS, 30Yy/DKEHHS Ta 1OHi3alii MOJIEKYJ a30THCTHX OCHOB
HYKJICTHOBHX KUCIIOT (aJIeHIH, TAMIiH, TyaHiH, ypaLuI Ta IUTO3MH ), sIKi, y CBOIO UEpry, 3aIlyCKalOTh
JAHLIOT JECTPYKTUBHUX 3MiH y reHeTmyHuX Makpomoiekyiax JHK i1 PHK. Ilpupoanuit
SHEePreTUYHUI CTaH X MOJIEKYJI OCHOB 3a0e3Meuye cTablIbHICTh 3aB’3KIB Y KOMILIEMEHTapHUX
napax MakpOMOJEKYJ, CHHTE3 OUIKIB 1 pEryJIsTOpHI MPOLECH Ha MOJIEKYJISPHOMY 1 KIITHHHOMY
PiBHSX, a TaKOX (YHKIIOHYBAaHHS HYKJIETHOBUX KHCIIOT SIK T€HETUYHHUX HOCIiB. 3MiHU (MyTarii),
SKI BUHHMKAIOTh BHACHiOK ompoMiHeHHs monekynu JIHK, a Takox iX Hachmiku € mporecom
Herepen0auyyBaHUM 1 PE3yNbTaTH TaKOi B3a€MOJIi NMPOSBISAIOTHCS JIMIIE 4Yepe3 ACSIKUHA uac
(HacTyIHI OKOJIIHHS).

Panime [2] Oyno ekcriepuMEHTalbHO JOCIHIPKEHO MPOIeCH YTBOPEHHS HETaTHUBHHX 1
MO3UTUBHUX 10HIB MOJIEKYJI TUMIHY €JIEKTPOHHUM yIapoM. Y HaHiil poOOTi MpHUBEIEH] pe3yIbTaTH
MOJICJIFOBAHHS TPOIIECIB YTBOPEHHS MO3UTHBHUX MOJICKYJIIPHUX 10HIB THMIHY 32 JOTIOMOIOIO
KBaHTOBO-XIMIYHHX MTPOTPaM.

MogenioBaHHSI TPOIECIB  YTBOPEHHS TO3UTUBHO 3aps/UKEHUX (parMeHTiB, sKi
NIPEJCTaBJICHI B Mac-CIEKTPi TUMIHY OyJIO IPEACTaBICHO 32 JOMOMOI'0I0 KBAHTOBO-MEXaHIYHOTO
metony AMI. Lleit meron Bxoauth B maker nporpam HyperChem 8.0.7. Po3paxynkax Oymnu
BHUKOHaHI BUKOPUCTOBYIOUM MeToa AMI B pexxumi onTUMi3allii BCiX CTPYKTYPHHX HapaMeTpiB 3
HopMoto TpazienTa < 0,01. [Ing ¢pparmenTarii MOJIeKyIsIpHOTO 10HY HEOOXITHUM € OJJHOYACHUI
PO3pUB NPUHANMHI JIBOX 3B’S3KIB B KUIBIIEBIH CTPYKTYpl MOJEKYJISIpHOTO 10Ha TUMiHY. OCHOBHA
171es1 3aIPOIIOHOBAHOT MOJIENI YTBOPEHHS 3apsPKEHOTO (pparMeHTy IMOoJArae y ToMy, 1[0 PO3PHB
3B’A3KIB HaHOUIbII MMOBIPHO BiZOYBAa€ThCS y THX MICISX, J€ CyMa JIOBXHH 3B SI3KIB €
HaiiOi1b1I0r0. BUsBICHO MIICTh HAWOUBIT IMOBIPHUX PO3PHBIB 3B’ SI3KIB B LUKIIUHIN CTPYKTYpi
MOJIEKYJISIPHOTO 10Ha TuMiHy. OTpuUMaHi pe3ynbTaTH A00pe Y3rOMKYIOTHCS 3 JaHUMHU
eKCTIIepUMEHTAIBHUX JOCTiDKeHb. [loka3ano, 1mo MoxenbHUl onuc (parmeHTarii 610MoIeKyIH
7la€ MOXKJIMBICTh PO3JUIMTH YTBOPEHHS JIBOX IMO3UTHBHO 3aps/UKEHUX (PAarMeHTIB, SKi MarOTh
OJIHAKOBE BIJHOIIEHHS M/Z.
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If we talk about a very distant astronomical event with name - kilonova, as the possible
source of substances such as gold and platinum (metals in the Earth's crust), then it is interesting
to track the orbital history of the scattered kilonova fragments, along with its physical and chemical
history. Laboratory studies along with modeling, etc. play an important role in clarifying the
physico-chemical processes in the Universe. Note that gold and platinum were also found in
meteorites (cosmic "stones" that fell to Earth, e.g. [1]). So it is necessary to pay special attention
to the research of meteor events. We will talk about meteoroids, i.e. objects associated with the
intrusion of cosmic bodies into the Earth’s atmosphere. We list some important topics of the
research of meteors (including interdisciplinary topics) based on the requests of an observer
located on the surface of the Earth: a) conduct special laboratory experiments to study the meteor
object itself; b) track the orbital combination of meteor objects with meteorites, interplanetary or
interstellar objects; c) observe the spectra of meteor objects; d) observe the products of
combustion; e) evaluate the factors of space weather, etc. Humanity has the ability to use natural
laboratories to track the dynamics and properties of cosmic substances not as distant from the Earth
as the kilonova. Such closest natural laboratories are: the surrounding space, the atmosphere of the
Earth, etc. Thus, meteor objects are good probes for studying many interesting processes in the
Universe. The accumulation of statistics for the entire meteor data set continues to be relevant. An
important point in new research is taking into account experience of previous years. Based on a
sample of analyzed scientific literature of the second half of the XX century, e.g. [2], a review of
radar, lidar and others methods for the study of meteoroids was given. (see meteor events in Figure
[3])-The article presents new special statistical data for meteors and meteoroid orbits based on the
results of radar obser‘\/ations in Kharkiv‘(Ukraine) and others [4].
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Figure: Credit [3]. Development in time of meteor events in the Earth S atmosphere
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Internet marketing is becoming widespread in all areas of activity both for individual users
of virtual space and for businesses [1]. At the same time, modern Internet technologies allow to
track the number of conversions (site visits) made from each advertisement. You can also collect
relevant statistics for which keywords your site finds on search engines and the like. Such data is
essential for evaluating the effectiveness of management decisions from the perspective of all
stakeholders using Internet marketing. Therefore, it is equally important to disclose such data in
terms of visualizing the existing links between individual metrics for the implementation of
Internet marketing. To solve this problem, we use wavelet technology, in particular, wavelet
coherence [2]. It is a cross-link analysis tool in the data series under study. For this purpose the
following equation is applied:

I(q;'Q,, (d.9)))
|

_ 2 -1 2.7
T(f, |2 (0.9 (e, |2y (g.q0)])
ne: I1 is a smoothing operator, Q. (f,f}) is a cross wavelet spectra for different time series q and

R%(q,q;) =

q;, X is a time variable, y is a frequency component cross wavelet spectra in time t for rows q
and q; .

The figure shows the value of the coherence wavelet between the data that determines thmultiple
requests for shoes "shoes" and "sandals" within 90 days, starting on 05/06/2019.
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Analyzing the data shown in the figure, you can determine the intersections of requests for "shoes"
and "sandals", and therefore to build a strategy for conducting the appropriate direction of Internet
marketing..
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Internet marketing is one of the components of modern information technologies that uses
the methods of classical marketing to conduct marketing activities on the Internet in accordance
with the conceptual bases of the functioning of information systems [1, 2]. However, expanding
the boundaries of using traditional tools to improve existing means of introducing modern Internet
marketing requires the isolation and disclosure of possible combinations of classic and modern
Internet marketing technologies. Such combinations include conversion marketing, which is
related to the motivation of potential customers [1]. A key goal of conversion marketing is to
reverse the negative attitude of consumers to products and restore demand.

In formalized form, conversion marketing can be defined as the solution of an optimization

problem, where we have a set of potential customers {Pi} and which should be transformed into a

set of customers {K j} under certain conditions (i=1,_O ). Among these conditions are the

following: goods database — {Tl? }, which consists of a separate set of subspecies k (n=1,B).
There are also a number of factors that can turn potential customers into customers. Therefore, we
have a number of tools that work on the Internet {IMm}, which affect the price of the item of a
particular variety — V. Then the essence of the condition is the transformation of many potential

consumers {Pi} for many customers {K j} can be viewed in accordance with the maximization of
the total profit gained from the sale of available goods from the goods base {Tl? }:

fis 4 v - il (1)

i

where a number of conditions are fulfilled, for example: the presence of positive mutual influence
of individual potential buyers and clients on each other, which is determined by some parameter

Q:
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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

Syrova G.O., Tishakova T.S., Savelieva O.V.

Inflammatory diseases are one of the most common human pathologies. It is to
be noted that nowadays young people, leading an active lifestyle, seek medical advice
just as often as elder people. Young active people consult a doctor because pain and
deformation in joints means incapacitation for them and results in decreasing of life
quality.

Modern medicine has a wide range of anti-inflammatory medicinal products but
persistent long-term use safety concerns must be considered when prescribing these
medications for chronic and degenerative pain conditions. That’s why search of new
pharmaceutical compositions that suppress 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 non-steroidal anti-inflammatory 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 with caffeine is absent on the pharmaceutical
market of Ukraine.

For that reason aim of this research was investigation of anti-inflammatory
action of pharmaceutical composition containing piroxicam and caffeine compared to
mono-preparation and reference drug — sodium diclofenac.

Anti-inflammatory action of studied preparations was analyzed using
biochemical parameter — sialic acid (SA) level.

Biochemical investigations on the piroxicam, caffeine and their pharmaceutical
composition by the side of reference drug sodium diclofenac were performed on rats
of WAG line with the average weight 200 - 230 g. Animals were divided on 6 groups
(6 rats per group).



Rats of 1 group were injected once perorally intragastrically with 3% starch mucus
(2 ml per 200 g body weight). In 2 group formalin edema was simulated with sub-
planetary injection of 2% formalin solution to the rat's posterior paw and animals were
injected intragastrically with 3% starch mucus. Rats of 3 group were injected piroxicam
(1.3 mg per 1 kg body weight); 4 group - caffeine (0.6 mg per 1 kg body weight) ; 5
group - composition of meloxicam with caffeine (1.3 mg/0.6 mg per 1 kg body weight);
6 group - (the reference one) - diclofenac sodium (8 mg per 1 kg body weight).

Content of SA was determined by Hess method.

Experimental study of anti-inflammatory effect showed that SA level in the blood
of intact animals was 1.305+£0.014 mmol/L, under the conditions of formalin-induced
paw edema SI level increased — 2.862+0.021 mmol/L. It was shown that mono-
administration of piroxicam under the formalin-induced paw edema resulted in
downward trend of SA level (2.325+0.023 mmol/L). Mono-administration of caffeine
decreased SA level 1.7 times compared to formalin-induced paw edema (1.543+0.024
mmol/L). Pharmaceutical composition containing piroxicam and caffeine was more
effective — 1t decreased SA level 2 times in comparison with formalin-induced
paw edema model. Investigated composition acted at a level of reference drug
(1.421+0.004 mmol/L).

It was found that piroxicam and caffeine in composition effect the level of SI and
have anti-inflammatory activity against the formalin edema compared to reference drug

— sodium diclofenac.
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The Brinell hardness test method has been in common use for over 100 years. Brinell test
method provides hardness measurement near deformed or cracked zone. In this work, there is an
approach to obtaining several railway steel samples' hardness by using spherical indenter without
optical measurement. Spherical indentation diameter is commonly effected by sink-in and pile-up
effect that influences optical measurement negatively. Because of that, the purposed approach aims
to obtain average hardness values by using indentation and relaxation curves.

Keywords: Brinell hardness, indentation diameter, Spherical indenter, Sink-in, Pile-up
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The subject of research is the design and development of information systems and
management processes of knowledge formation. Objective: to analyze the modern information
technologies and service-oriented 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 solved in the article: development of information
technology, organization and management of the processes of knowledge formation on the
basis of methods and models of service-oriented systems. This technology is based on the
functional requirements of the processes of knowledge formation. The following results were
obtained: The relevance of the scientific objectives was analyzed. The results of the analysis
of the modern models, methods and information technologies in processes of knowledge
formation confirmed the need for the development of information technology processes control
the formation of knowledge, which will improve the effectiveness of decisions. It was
identified that this technology needs to be developed based on service oriented architecture [1].

Information technology (IT) 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 part of this process 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 of process of knowledge. Managing 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 designed for integration multi-platform
applications supporting business processes in manufacturing [2,3]. Service - 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 service-oriented architecture with the use of new methods and
models of processes of formation of knowledge.
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8-oxyquinoline and its derivatives are widely known ligands that form strong complexes
with the ions of most transition metals. Processes of complex formation are characteristic also for
oxine-containing polymers. Therefore, the immobilization of oxine-containing polymers on the
surface of porous inorganic matrices allows for the emergence of new composite materials that can
be used as effective complex-forming sorbents for metal cations due to their complexation with
nitrogen atoms of the oxyquinoline of the immobilized polymer.

One of the promising ways of creating such organo-mineral composite materials with
interesting and valuable sorption properties is the in situ immobilization of a polymer on the surface
of a porous inorganic carrier, which consists in the 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 can 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 in situ modification of the silicagel surface by poly [8-
methacryloxy quinoline] and to the study of the sorption properties of the synthesized material with
regarding ions of Pb (II), Cd (II), Cu (II), Mn (II), Zn (IT) and Fe (III).

Heterophase polymerization of 8-hydroxyquinolyl methacrylate was carried out in
tetrahydrofuran in the presence of azobisisobutyric acid dinitrile as initiator at 62 °© 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 spectrometry. Methods for scanning electron
microscopy and adsorption-desorption 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 with silica gel polymer has
shown that as a result of the modification of the silicagel surface by poly [8-methacryloxy
quinoline], the sorption properties of the ions of Lead (II), Manganese (II), Copper (II) and Iron
(III) are improved. In particular, there is a quantitative removal of the microhardness of these toxic
ions, and the sorption capacity increases from 0.002 to 0.072 mmol/g for Pb (II) ions, from 0.006 to
0.065 mmol/g for Cu (II) ions, from 0.01 to 0.024 mmol/g for ions Mn (II) and from 0.008 to 0.254
mmol/g for Fe (III) ions.
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B cBs3M ¢ HOBBIM JOMHHHPOBAHHEM HayYHO-MH(POPMALMOHHOM COCTaBIAIOMIECH B
HKOHOMHKE, akKTHBHBIM pacripocTpanenueM MKT, ¢hopmupoBaHueM riobaibHBIX M CETEBBIX
MH(POPMAIMOHHBIX TTOTOKOB CTPYKTYpa SKOHOMHUKH A3epOaiipkaHa MOCTOSHHO U3MEHSIETCSI.

AKTyalmbHOCTh TEMBI 3aKJIOYaeTcsi B M3yUYeHHHM pbhIHKa HH(popMmaimu PecryOmuku
Azepbaiiipkan ¢ HabOIromaeMbIMU  MHQPACTPYKTYPHBIMH H3MEHEHHMSMU B HAaIpaBJICHUH
uHpopMmaTuzauuu obmecTBa, pa3BuTHs pbiHka WMKT, coBepiieHCTBOBaHHWEM CTpaTeruu
Pa3BUTHS HHHOBALIMOHHBIX TEXHOJIOTUN U YIPaBJICHUS MPEIIPUATHI.

Knwouesvie cnosa: HUnpopmayus, cucmema, HUKT, skonomuka, ungopmamusayus
obwecmea, 21eKmMpoOHHOE NPAGUMENLCMBO, PbIHOK UHDOPpMAYUU.
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1Akdeniz University, Education Faculty, Antalya
2 Eskisehir Technical University, Dept of Physics, Eskisehir
ABSTRACT

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 um 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 um
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 Fossil fuels does
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 such as coal, oil and natural gas in energy production,
the rapid depletion of these resources has increased the direction of us to renewable energy
sources. The key advantage of renewable energy sources is the ability to create a hybrid system
with other energy sources. Hybrid systems allow 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 of the most important applications to increase the use of renewable 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 energy-induced hybrid systems that are widely used.



Comparison of fly ash and red mud mixtures on physical and morphological
characteristics

Zafer Dikmen*, Sedef Dikmen
Department of Physics, Eskisehir Technical University, Eskisehir, Turkey
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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.



NUMERICAL ERROR ANALYSIS FOR CONFIGURABLE CELL
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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

Jabbar Al Lemane

Sciences and Technology University, Lebanon

In this study, the relationship between headache and blood groups and socioeconomic status
was investigated. In the study conducted on 127 subjects, 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
Len Si Hian

Ocean University of China

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.



Some Models of Mechanical and Thermal Properties of Skin in the Context of Plastic
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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'

IComputer 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 compounds MPblsare isostructural, they crystallize at room temperature into a
perovskite-like orthorhombic lattice with 4 molecules in a unit cell. The structural elements of
the MPbIs lattices are double chains consisting of (Pblg)*octahedra oriented along the short ¢

axis.

The absorption spectra of MPbI; thin films were studied in the spectral range of 2 - 6 eV
and the temperature range of 90 - 520 K. The isostructural nature of the compounds determines
the similarity of their absorption spectra (Fig. 1). A narrow exciton A; band and shorter
wavelength C and D bands are observed in the MPbl3 spectra, the positions of which are given in

Table. 1.

D

CsPbl,
2 3 4 5

0

Fig. 1. Absorption
spectra of KPbls, RbPbls,
CsPbl; thin films

Table 1. Spectral position of absorption bands in MPblz (M=K, Rb,
Cs).

Compound | Ea1, eV | Eci,eV | Eco, eV | Ecs, eV | Ep, eV
KPbl; 3.027 3.58 3.97 3.36 4.56
RbPbI; 2,975 3,73 4,105 4,4 4,63
CsPbl; 3,013 3,69 4,22 4,4 4,461

Close spectral position of the long-wavelength exciton
bands in MPbI; indicates the localization of excites in the
sublattice containing plumbum ions, in the (Pblg)* octahedra.
Therefore, the spectra of MPbl; are interpreted on the basis of
electronic transitions in (Pbls)* octahedra like spectra of impurity
ions Pb?" in the alkali-halide crystals. In other words, the 4-bands
3
T

lu ?

in the MPbI3 spectra correspond to the transitions lAlg —

while the C-bands correspond to the transitions ' 4, < —'T,

With increasing temperature, the A; band in CsPbls
linearly shifts to the low-frequency region of the spectrum with
dEn/dT=-2.45 10* eV/K, B RbPbl; — with dE/dT=-1,73 10** eV/K.
In KPbl3, the Em (T) dependence of the A; band, taken by heating
the sample, revealed a short-wavelength shift of the band at Tcx =
205 K, apparently due to the intercalation of the film by CO»

molecules, which leads to an increase in the unit cell volume. The temperature behavior of I'(T)
indicates the excitation of 2D excitons in KPbl3 and 3D in CsPbls; and RbPbls.
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Photo-Isomerization Reactions of Oxygen Containing Molecules using
Matrix Isolation Spectroscopy

Nihal Kus
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Abstract

In this paper, the matrix isolation infrared spectroscopy technique is briefly presented, and its application
to the study of photoisomerization reactions of a set of selected oxygen containing heterocyclic compounds is
reviewed. The considered photoreactions include conformational isomerizations as well as bond-
breaking/bond-forming structural isomerizations.

Keywords: Matrix isolation IR spectroscopy/ photoisomerization reactions/ oxygen containing heterocycles

1. The Matrix Isolation Method

The matrix isolation technique is a technique in which atoms and molecules in the gaseous state
are trapped in rare gases at very low temperatures. This technique has found research in many
laboratories and has been studied spectroscopically.

If a chemical species (the studied sample) is trapped at high subsidization into a frozen inert
gas at a temperature close to the absolute zero, then intramolecular reorganizations are stopped for
the process which barrier larger than a few kJ mol-1. Furthermore, the matrix rigidity keeps diffusion,
and, as a consequence, bimolecular reactions are suppressed as well at high matrix-to-sample ratios.
Under these conditions, even unstable or short-lived species can be preserved and studied at leisure.
In situ photolysis and/or matrix annealing enable selective introduction of energy, controlling the
range of probable reorganizations of isolated matrix samples by overcoming activation barriers. With
this method, many intramolecular changes, decompositions and formation of new molecules can be
examined.

The infrared spectra of the isolated molecule in the matrix give a much sharper peak and can
be analyzed better. Because the external molecules do not affect the isolated molecules. These
experimental results are in agreement with the theoretically calculated spectra. At the same time, the
rotational spectra are eliminated.

The father of the matrix isolation method is George Pimentel. George Porter started to work in
different places at the same time [1, 2]. The first publication on matrix isolation was published in the
Journal of Chemical Physics in 1954 by George Pimentel et al. [1]. This method became popular 20
years later and three publications were published by different groups at the same time, which
described the photochemistry of an oxygen containing heterocyclic compound: a-pyrone (Figure 1)

[3-5].
Ge by

Figure 1 — Observed a-pyrone photochemical reaction pathways [3-6].
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Although the matrix isolation technique is considered a technique for the study of new reactive
species, it is more advantageous than other techniques. These advantages:

1) being able to observe new reagent species as a result of examination of the stored sample
during deposition,

i1) analyzing isomeric or dissociated molecules during by photolysis,

ii1) freezing and analyzing the conformation of molecules.

One of the most important advantages of this method is that the low temperature molecule is
more rigid and the environment is not affected by other chemical reactions. As a result of this
advantage, molecules do not interact with each other, solute-solvent interactions can be controlled in
the appropriate inert gas, molecular diffusion, rotation and hot vibrational transitions are not observed
since very pure vibrational spectra are observed (therefore very easily comparable to theoretical
spectrum calculations), is not observed. Another advantage in addition to these is that the matrix
isolation set does not cost very expensive (Figure 2).

Refrigerant Sample input
ul High vacuum Valve
L~ (10 mbar)
“ Valve )
L — Matrlx gas
Input channel input
o o Mixing chamber
J/ Valve XValve
/s
Cold finger
(4-20K) < High vacuum
Valve pumping system

Figure 2 — Scheme of a matrix-isolation set up [7-9].

There are also some disadvantages of working with matrix isolation IR spectroscopy:

1) the molecule must evaporate without decomposition when stored.

i1) determination of matrix concentrations at very low temperatures is very difficult.

iil) in some cases, spectral analysis spectra of the multiplet structure are observed. This problem
can also be minimized by adjusting the temperature.

iv) the method has limited application to study biochemically important problems in view of
the required low temperature and considerable volatility and thermal stability of the molecules to be
studied.

Many biologically compounds have been studied by matrix isolation IR spectroscopy, for
example, DNA bases [10-12], amino acids [13-18] and the other pharmaceutical and medical
molecules [19].

In the next section of this paper, a few illustrative examples of application of the matrix isolation
IR spectroscopy method for studying selected oxygen containing heterocyclic compounds are
presented. The compounds here considered are amongst the simplest and most common oxygen
containing heterocyclic molecules. The studies provided as selected examples are mostly our own
studies, and include conformational and structural isomerization processes, ring-opening reactions
and other rearrangement processes.

2. Illustrative examples of application of matrix isolation IR spectroscopy

As mentioned in the previous section of this article, a-pyrone and its derivatives exhibit a very
reach and interesting photochemistry. One of the most interesting matrix studies was the work that



started with alpha pyron in the 70's. [4,5,20]. In this study, ketene was observed by opening the ring
as a result of UV radiation (A= 313 nm) of the matrix. The second product, dewar, appeared very
slowly. and UV irradiation resulted in cyclobutadiene with decarboxylation (CO2) [5,20].

Recently, matrix isolated a-pyrone studies were reworked [6]. and it was almost the same as
the previous results. However, theoretical calculations were done at higher levels. This advantage
resulted the photoproduction of the E forms of Z and conjugated ketene was proved spectroscopically
first time.

Several substituted a-pyrones have also been studied, including 4,6-dimethyl-o-pyrone
[21], coumarine (2H-1-benzopyran-2-one) [22] and 3-acetamido-coumarine [23]. As a result of
the study, the formation of Dewar isomers is much more effective than in the case of dimethyl
derivative, photo-reaction of alpha cleavage is happening. This leads to the formation of aldehyde
ketene. [6,21]. Upon A> 200 nm UV-irradiation 3 main different photoreactions were observed
(Figure 3):

(a) decarboxylation of the compound formed benzocyclobutadiene and CO2. The
intermediate product was Dewar coumarin.

(b) as a result of the opening of the ring formed ketene; and

(c) and decarbonylation resulted in CO complex with benzofuran.

Further It was argued that ethynol could be formed by decomposition of benzofuran. [22].
In the other study, 3-acetamido-coumarin [23] dewar photo product was not observed, only the
ketene formed by opening the ring and observed for 2-pyrone-3-carboxylate [24]. This result
appears to be a fairly general rule for alpha-pyrons.

Matrix isolation coupled with IR spectroscopy has been shown to be particularly poweful
in the study of conformational isomerization processes. Conformational photoisomerization of 3-
furaldehyde (3FA) was found to be especially interesting [25], and will be here mentioned as
prototype illustrative example.

3FA has two conformation depending on the aldehyde orientation (Figure 4), energy
difference between two forms is about 4 kJ mol-i. As a results of UV-irradiation (A> 234 nm) of
the compound (Figure 4), the transformation of their conformation was observed. As a result of
TD-DFT calculations, excited states and energies were determined.

The obtained population ratio at the photostationary state was explained based on results of
time-dependent DFT calculations. [25].
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Figure 3 Photo-products observed as a result of UV radiation. BOT= benzocyclobutadiene; CHDY = cyclohexa-1,3-dien-5-yne
(benzyne) [22].
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b): calculated simulated cis-trans difference spectrum [25].

Another interesting study was the photochemistry of the SHQ molecule in a low temperature
(10 K) N2 matrix [26]. The observed photochemistry resembles that previously observed in case of
phenol, and probably starts also by photoabstraction of the hydroxylic hydrogen atom, followed by
its recombination with the 5-quinolin-phenoxy radical. However, in SHQ, the presence of the pyridine
ring imposes steric restrictions (compared to phenol) which do not allow observation of the Dewar
derivative (10-azatricyclo[4.4.0.01,4]deca-2,7,9-trien-5-one). On the other hand, the destabilization
of the Dewar isomer, precluding transformation of the quinolin-5(6H)-one in that species, results in
the possibility of observing the last compound (Figure 5).
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Figure 5. Summary of the photochemical reactions calculated and observed for matrix-isolated SHQ upon irradiation
with A > 235 nm (black deposited, red irradiated spectra.

Upon irradiation at A > 288 nm the compound isomerizes to both quinolin-5(8H)-one and
quinolin-5(6H)-one. Upon prolonged irradiation at the same conditions, as well as when irradiation



was performed at higher energies (A > 235 nm), quinolin-5(6H)-one undergoes a ring-opening
reaction leading to production of a ketene species, while quinolin-5(8H)-one was found to be rather
photostable (Figure 6).
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Figure 6. UV irradiation results for isolated of SHQ in a N2 matrix.
BIBLIOGRAPHY

Whittle, E., Dows, D.A., and Pimentel, G.C. 1954, J. Chem. Phys., 22, 1943.

Norman, 1., and Porter, G. 1954, Nature, 174, 508.

Lin, C.Y., and Krantz, A. 1972, J. Chem. Soc. Chem. Commun., 1111/1112, 1316.
Chapman, O.L., MclIntosh, C.L., and Pacansky, J. 1973, J. Am. Chem. Soc., 95, 244.
Pong, R.G.S., and Shirk, J.S. 1973, J. Am. Chem. Soc., 95, 248.

Breda, S., Reva, L., Lapinski, L., and Fausto, R. 2004, Phys. Chem. Chem. Phys., 6, 929.
Rochkind, M.M. 1967, Anal. Chem., 39, 567.

Perutz, R.N., and Turner, J.J. 1973, J. Chem. Soc., Faraday Trans. 2, 69, 452.

Barnes, A.J., Bignall, J.C., and Purnell, C.J. 1975, J. Raman Spectrosc., 4, 159.

. Lapinski, L., Rostkowska, H., Khvorostov, A., Fausto, R., and Nowak, M.J. 2003, J. Phys. Chem. A, 107, 5913.

. Szczesniak, M., Leszczynski, J., and Person, W.B. 1992, J. Am. Chem. Soc., 114, 2731.

. Buyl, F., Smets, J., Maes, G., and Adamowicz, L. 1995, J. Phys. Chem., 99, 1496.

. Stepanian, S.G., Reva, 1.D., Radchenko, E.D., Rosado, M.T.S., Duarte, M.L.T.S., Fausto, R., and Adamowicz,

L. 1998, J. Phys. Chem., 102, 1041.

14. Jarmelo, S., Lapinski, L., Nowak, M.J., Carey, P.R., and Fausto, R. 2005, J. Phys. Chem. A, 109, 5689.

15. Gomez-Zavaglia, A., Reva, I.D., and Fausto, R. 2003, Phys. Chem. Chem. Phys., 5, 41.

16. Gomez-Zavaglia, A., and Fausto, R. 2003, Vibrat. Spectrosc., 33, 105.

17. Stepanian, S.G., Reva, 1.D., Radchenko, E.D. and Adamowicz, L. 1998, J. Phys. Chem. A, 102, 4623.

18. Kaczor, A., Reva, 1.D., Proniewicz, L.M., and Fausto, R. 2006, J. Phys. Chem. A, 110, 2360.

19. See, for example, (a) Reva, I.D., Jarmelo, S., Lapinski, L., and Fausto, R., 2004, Chem. Phys. Lett., 389, 68. (b)
Ramaekers, R., Maes, G., Adamowicz, L., and Dkhissi, A. 2001, J. Mol. Struct., 560, 205. (c) Borba, A., Gémez-
Zavaglia, A., Lapinski, L., and Fausto, R. 2004, Phys. Chem. Chem. Phys., 6,2101. (d) Sander, W., Wandel, H.,
Bucher, G., Grafenstein, J., Kraka, E., and Cremer, D. 1998, J. Am. Chem. Soc., 120, 8480.

20. Chapman, O.L., Mclntosh, C.L., and Pacansky, J. 1973, J. Am. Chem. Soc., 95, 614.

21. Breda, S., Lapinski, L., Reva, 1., and Fausto, R. 2004, J. Photochem. Photobiol. A, 162, 139.

22. Kus, N., Breda, S., Reva, 1., Tasal, E., Ogretir, C., and Fausto, R. 2007, Photochem. Photobiol., 83, 1237.
Erratum: ibidim, 83, 1541.

23. Kus, N., Breda, S., and Fausto, R. 2009, J. Mol. Struct., 924-926, 81.

24. Reva, I.D., Nowak, M.J., Lapinski, L., and Fausto, R. 2008, Chem. Phys. Lett., 452, 20.

XA R L=

p—
W N == O



25. Kus, N., Reva, L., and Fausto, R. 2010, J. Phys. Chem. A., 114, 12427.
26. Kus, N., Sagdinc S., Fausto, R. 2015, J. Phys. Chem. A, 119, 6296.



