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During the last years in scientific literature row reports about atomic-scale perturbation
charges in high temperature superconductors (HTSC) have appeared. The question is about the
so-called stripes and nanoscale inhomogeneity which appear as a result of electronic states
modulation. Occurrence of such anomalies in the distribution of the electronic states causes the
special interest because can be related with creation of high-temperature superconductivity
state. The charge increasing means existence strong force factor, acting in valence zone of
HTSC. Thus, there is a question to these modulations nature origin and their influence on high-
temperature superconductivity state.

With the purpose of physical nature of the highpointed anomalies  X-ray and
photoemission studies of some ternary compounds of the R-Cu-Si(Al) system (R-rare-earth

metal) and high-temperature superconductor YBa,Cu;0q4 4 had been performed. Such objects

selection is caused such fact that all named compounds are cuprates, in which the
dehybridization phenomenon had been found.

In this connection it is expedient to notice that all HTSC are cuprates. Consequently, it is
possible to assume that in HTSC the exceptional role in the origin of superconductivity plays
atoms of copper just due to dehybridization influence on the structure of the electronic states.

In connection with the expressed circumstances it is necessary to understand
dehybridization phenomenon nature. An essence of the phenomenon is conditioned, first of all,
by the Cu’s 3d-shell electronic structure features. This shell is power stable due to electronic
configuration 3d'® and compact, able to divide the valence zone electronic states of compound
and to activate them to Fermi level, creating mentioned stripes and nanoscale inhomogeneity.

The dehybridization of electronic states especially evidently shows up in X-ray emissions
spectrums, consideration of which the spared peculiar attention in this study.

It is important to note that in the case of HTSC the role of dehybridization factor is don’t
caused by copper 3d-shell, but hybrid orbitals Cu3d(x? — y?) —02p type, which form plattigu.
Oxygen, which is a strong oxidizer, destroys 3d-shell and forms power strong pointed up
orbitals. Thus, power stableness of Cu3d*° shells is caused that of Cu3d(x? —y2)—02p hybrid

orbitals. Exactly the Cu-O planes are basic objects (in the sense of transition to superconducting
state) in the structure of HTSC, which are accountable for superconducting state origin.

Thus, in the case of R-Cu-Si and R-Cu-Al systems Cu atoms, which strongly excite
the compounds valence electronic states of the pointed systems, act as specific electronic
defects. In the case of high temperature superconductors a similar role carry out Cu —O orbitals.

The experimental facts and theoretical calculations are showed that as peculiar
defects come forward hybrid Cu3d (x? —y2)—02p orbitals, which give start to occurrence of
HTSC electronic states modulation. This orbitals don’t form chemical bonds with any valence
zone electrons of HTSC. That is why we speak about dehybridization phenomenon. At such
scenario experimental facts are became clear. At first, electronic modulations are directed along
Cu—-0O bonds. Secondly, as was marked, electronic modulations are well-organized in
geometrical and power space. Thirdly, electronic modulations possess the characteristic
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features of the 2D systems — such geometry is characteristic for crystalline structure layers of
Cu-0.

With the goal to describe variation of electronic states in superconducting ones we
propose next dehybridization Hamiltonian:
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where ppg — chemical dehybridization renormalization potential,

E_, —dispersion law;
k

U — Coulomb interaction between Cu3d(x? — y?)-02p quasiatomic states and
conduction electrons;
A_, —the nearest-neigbor d-wave order parameter;
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Z — denotes summation over neighboring lattice sites i and j;
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The third item is playing fundamental role in our discussion.
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MPUKJIAJTHOE IPUMEHEHHUE MOYJISI BECIPOBOJJHOM

CBSI3U ESP8266
HU.E. Pozanos
Hayunwiii pyxosooumens: kano. mexu. nayk A. U. bapvloun

Ha ceronnsamuunii 1eHs TeMa MHTEPHETA BEILEH CTala MUPOBBIM TPEHIOM. /[eHb 3a THEM
BBIITYCKAIOTCS ¥ COBEPLICHCTBYIOTCS BCE HOBBIC IPOIYKTHI B JAHHOU cepe, MPOU3BOAUTEIN
AIIEKTPOHUKH, Mpesaratomue Beé 6onee nemenpie u 3¢ dexTuBHbIE perneHus. OTHUM U3 TaKuX
IPOJYKTOB SIBIISICTCS MOYJIb OecrpoBoaHOM cBsi3u ESP8266, paspaborku Espressif, muneiika
KOTOPOTO HacuuThiBaeT cBbimie 13 momudukarmii. Takxke Ha pbIHKE HUMEIOTCS TOTOBBIC
pemeHns JUIs NpOTOTUIMPOBAHMS Ha 0a3e JaHHOTO Momyis. Ha maHHBIN MOMEHT 3TO camoe
JOCTYIIHOE peIICHHe JUIS CO3JaHUs «yMHOTO JIOMa» ¥ TPOYUX «YMHBIX» BEIIEH.
[epcrieKTUBHBIM HANpaBICHUEM ISl Pa3BUTHUS JaHHOTO TpeHaa sBisitoTes C/X TeXHOIOTHH.
Hcnonp3oBanme OCIPOBOTHBIX CETEH ISt KOHTPOJIS ¥ YIIPABJICHUS arpapHbIMUA KOMILIEKCAMU
MIO3BOJIMT ONITUMHU3UPOBATH IPOM3BOJICTBEHHBIH MTpOIIECC.

Jns maHHO#M paboTel ObUTH HCMoOb30BaH Moayis NodeMCU v1.0 paspabortaHHbIi
npoektom NodeMicroControllerUnit. /lanHoe yCTpONWCTBO MMEET MPOIIMBKY, COACPIKAIIYIO
BUPTYAIbHYI0 MamMHy ¢ noanepxkoi si3pika LUA. B manHO# pa®ore HCIoiab30BaH S3BIK
Arduino, s yiydieHusi COBMECTUMOCTH KOZa MEX Ty MUKpokoHTposuiepoM Arduino Nano u
NodeMCU. TIpoekr NodeMCU, moromy 4TO CYIIECTBEHHO YIIPOIIaeT paboTy ¢ MOIYJIEM
0ecIIpOBOIHOM CBSILU U UIMEET MOEPKKY OOJIBIIOr0 KOJIMYECTBA PA3TMUHBIX OMOIHOTEK IS
JOCTYTIA K IIMHAM CBSI3U U YIPaBJICHUS epuepUitHBIME YCTpoiicTBaMu. Bee BXOIBI/BBIXOIbI
pa3BelleHbl Ha IEYaTHOHM IUIaTe W MOJIAasHbl K INTHIPEBBIM KOHTAKTaM JUIi MOHTaka Ha
OecraeyHylo miaTy.

NodeMCU Takixe siBsieTCsl SIpOM TECTOBOI'O CTEHA MO W3MEPEHHIO TeMIIepaTyphl U
nepeaaye N3MEPEHHBIX 3HaYeHU Ha BeO-cepBep. CTEH] COCTOHT U3 BBIICYKa3aHHOTO MO/IYJIS
OecrnpoBOAHON CBs3M, MHUKpOKOHTpoiuiepa Arduino Nano, mpeoOpa3oBaTens TOrHYECKHX
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