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Abstract. The increase of the amount of information without losing speed transmission has always been the
most important task of solid state physics. In this regard, in recent years there is an intensively developing new solid-
state physics — spintronics. In the article the question on possibility of use under certain conditions, the alloy-based
intermetallic compound CosZn,;as the bulk material for spintronics. Used to date materials in spintronics with the
necessary set of properties (semiconducting and ferromagnetic) could only be made in the form of thin films.

As far as we know in the literature still lack information about the preparation of bulk materials for spintronics.
The applicability of the same bulk materials may allow to significantly extend the capabilitics of spintronics.
Moreover, it is important that the Curie temperature of the material substantially above ambient (TC=C). All this
gives us hope that the proposed volume of material based on intermetallic compound CosZny; will find wide
application in spintronics, but also will allow a new look at the problem of obtaining three-dimensional materials for
spintronics. In addition, there is a possibility in case of need-based intermetallic compound CosZny; samples in the
form of thin films. The authors propose to use in spintronics, a new surround material — alloy-Zn-based intermetallic
compound CosZn, Alloy-Zn stoichiometric composition (17 weight. percent cobalt) has a complex cubic lattice
with 52 atoms in the unit cell. The solid solutions of introduction of the temperature coefficient of resistivity are
negative, indicating that these alloys exhibit semiconductor propertics. Measurements by EPR showed that for
samples with a concentration From C=23-24 is a ferromagnetic interaction between the ions. The combination of
features of the ferromagnetic and semiconductor properties of the bulk solid solutions on the basis of intermetallic
compound CosZny may be useful for their use in spintronics.
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Annoranus. [ToemmicHre 00beMa mepenaBacMoi HHQPOpPMAaI 0¢3 MOTCPH CKOPOCTH € MEPeaavd BCCTAA
SIBJIATIOCH BOKHCHINCH 3aqayucii (PH3UKH TBEPAOTO Teha. B CBAZH C 3THM B MOCICTHIC TOABI HHTCHCHBHO PA3BHBACTCA
HOBOC HAaITPaBJICHHE (DH3HKH TBEPAOTO TENIA — CIIMHTPOHHKA.

B cratee paccMOTpPEeH BONPOC O BO3MOXKHOCTH HCIOJB30BAHHMA IPH ONPEACICHHBIX YCIOBHAX CILIABA HA
ocHoBe uHTepMeTanHAa CosZn,; B KaUecTBe 00BEMHOTO MAaTepHaa il CHHHTPOHHUKH. VICTIonb3yeMble 10 CHX II0p
MaTepuanbl B CHHHTPOHUKE C HEOOXOAMMBIM HAOOPOM CBOHCTB (IIOJIYIPOBOJHUKOBBIE H (DeppOMATHUTHbIC) MOTIIH
OBITh M3TOTOBJICHBI TOJIBKO B BHAC TOHKHX ITICHOK. HAaCKOBKO HAM W3BCCTHO B JTUTCPATYPE A0 CHX MOP OTCYTCT-
BYKOT CBCACHHA O IOJIYUCHHUH 00BEMHBIX MATCPHUATIOB I CITMHTPOHWKH. HpI/IMeHI/IMOCTI) JKe 0OBEMHBIX MaTe-
PHATIOB MOKECT MO3BOJIUTH CYIICCTBCHHO PACIIHMPHUTH BO3MOKHOCTH CIIMHTPOHHUKH. K TOMY KC OYCHb BAYKHO, UTO
Temrieparypa Kroopu npeanaracMoro marepuana 3Ha4uTeNbHO Bbie KOMHATHOH (T, =398K). Bce 310 mo3sosuier
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HAACATHCS, YTO MPSIJIaracMBIi OOBCMHBIN MAaTCpHAT HA OCHOBE mHTepMeTaumaAa CosZny HAWACT IMHPOKOC MPH-
MCHCHHC B CIIMHTPOHHKE, 4 TAKKE IO3BOJHT IO-HOBOMY B3IJLIHYTh HA IPOOJIEMY MOIYYEHHSI OOBEMHBIX Mare-
pHAaNoB A CIUHTPOHHKH. KpoMe TOTro, HMEETCsl BOBMOMKHOCTD B CIy4ac HEOOXOIMMOCTH IHOJNYUCHHSI Ha OCHOBC
mHTepMeTamaa CosZny 00pa3loB H B BUAC TOHKHX MJICHOK.

ABTOPBI IPEAIArar0T UCIOIb30BaTh B CIHHTPOHUKE HOBBIH 00BEMHBIH Marepuan — ciuas Co-Zn Ha OCHOBE
maTepMeTaumaa CosZny. Cmiae Co-Zn CTEXHOMETPHUCCKOTO coctasa (17 BEC. MPOICHTOB KOOATBTa) HMECT
CTIOKHYI0 KyOHUECKYI0 PEHICTKY € 52 aroMaMH B 3JICMEHTAPHOH sUeike. Y TBEpPABIX PACTBOPOB BHEIPCHUS TEMIIC-
parypHbIi KO3((HIUCHT 3ICKTPOCOMPOTHBICHIS HMEET OTPHIATEIPHOC 3HAUCHUE, UTO CBHACTCILCTBYET O TOM,
YTO 3TH CIUIABHI MPOSBILIIOT MOIYTIPOBOAHUKOBEIC CBOMCTBA. M3meperust merogoMm JI1P mokazamu, 4to y 06pasios
¢ KoHueHTpanueH kodamsra C=23-24 mpoueHTa NPOUCXOIUT HOSIBICHHE ()EPPOMATHATHOTO B3AMMOACHCTBHS MEKIY
noHamu Co. Coueranue 0COOCHHOCTEH ()eppOMATHUTHBIX U IOy POBOIHHKOBBIX CBOHCTB OOBEMHBIX TBEPABIX pac-
TBOPOB Ha OCHOBE HHTEpMeTamnuaa CosZn, MOKET OKA3aThCs MOJIC3HBIM Ul HCIIOIb30BAHMS HX B CIIMHTPOHHKE.

CHUHTPOHHUKA CPABHUTCIBHO HOBAS, OBICTPO PA3BUBAIOIIAALCH 00JIACTh HAYKH U TCXHUKH, OCHOBAH-
Hasd Ha nepeiade UHPOPMALMH HE € HOMOIIBIO SICKTPHUUCCKHUX CBOWCTB JJICKTPOHOB (3ICKTpHUEC-
KOTO TOK2), & HMCIOJb3VIOMAs NMEPEHOCMArHUTHBIX COCTABIIIOIIUX (CIHHOBBIC XaPaKTCPUCTHKH BJCK-
TPOHOB) OPUCHTHUPOBAHHBIX CHHHOB U3 (peppomarneTuka B HeMarHutHeiid nonynposoguuk (IT1) [1, 2].
[IpoBomuMBIc B 3TOM HampaBIcHHH PabOTHI SABISIOTCS BEChMA AKTYaTbHBIMU, MOCKOIBKY MOSBISCTCS
BO3MOXKHOCTb CO3JAHHS OJHOSJCKTPOHHBIX CHCTEM JOTHYCCKUX CTPYKTYP U CIHUH-HH(OPMALIMOHHBIX
CHCTEM, B KOTOPBIX HHGOPMAIHUOHHOH SUCHKON NMaMATH CITYKUT CITHH SICKTPOHA: OIUH CIIUH — OJUH OUT
nHbpopmanuy [3].

Ecmu ucnonb3oBarh B KauecTBE IMHUTTCPOB (MCTOYHHKOB) MOMSPH30BAHHBIX SICKTPOHOB (eppo-
MarauTHeie Metamiel (OM), To 0OBIMHO AOCTIKMMAS CTEIICHD MOJAPHU3ALUK CIIHHOB B 3TOM CIy4ac HE
npesbimaet 10%. [Moutn 100% crenenp monsapuzanum cnuHOB Obl1a nonydueHa B cuctemax [1T1-EuO u
[MI-xamekorenuausle mmuHeU. K coxkaneHuro, GeppoOMarHuTHBIC CBOWCTBA B 3THX CHUCTEMax MpPOsB-
JIOTCS TUING NPH HU3KHUX TeMmreparypax [4.5], 9ro orpaHMYHBACT WX NMPAKTHUYECKOE HCIIOIb30BAHHE.
Kpome Toro, TexHHUECKHE TPYAHOCTH C MOTYUCHHEM XOPOLIETO SICKTPHUYSCKOTO KOHTaKTa Mexkay M u
[T Takke co3Aar0T TOMOIHUTEIBHEIC MPOOIEMBI B HCIIOIb30BAHUHN NOJOOHBIX CHCTEM, KOTOPHIC K TOMY
JK€ HM3TOTABIUBAIOTCSA TONBKO B MICHOUHOM BHAC. CTAHOBUTCA SICHBIM, YTO PEIICHHEM STHX MPOOIEeM,
XOTsl OBl YaCTHYHBIM, ABIICTCA co3faHue (eppoMarHuUTHEIX monymposogHukos (PI1) ¢ remmneparypoit
Kropu (Ty) Beite komHaTHOH. B mocneguee Bpemst nosiBuuch coodmeHus o cunrese B CLIA mieHouHBIX
(dbeppOMarHeTHKOB B cuCcTeME TBEPAbIX pacTtBopoB Gd-Mn-Sb, Gd,_xMnxGeP, (1.1. pasdasacuusic MIT) ¢
Ty BhIIE KOMHaTHOU [6, 7]. HemaBHO POCCHICKMMH YYCHBIMH TaKKe OBLTH MOMYUCHBI COCAHHCHHS,
nmeromue Ty Boimne komuatHoU (CdGeAs, :Mn, ZnSiAs, : Mn) [8,9,10]. 9to mepsbic ycrnexu B mosy-
geann @I ¢ Ty Beime komHaTHOW. K COXKANCHUIO, BCC 3TH CHCTCMBI MOIYUCHEI B TUICHOYHOM BHJC.
OaHaKo, pa3BUTHUE CITUHTPOHUKH TPEOYET Pa3HOOOPA3HBIX MO COCTABY U CBoicTBaM HOBBIX DI

Hns ycTpaHeHUs YKa3zaHHBIX HEIOCTATKOB aBTOPbI MPEINIAraroT HCIONb30BATh B CIHHTPOHHKE
HOBBINT 0OBeMHBIH MaTepuan - ciwiaB Co-Zn Ha ocHoBe uHTepMetammuga CosZn;; (3ACKTPOHHOES CO-
crostHue ¢ KoHreHTpauuei ~ (21/13 an/ar). Ha ocnose unrpeaueuToB Co u Zn cruiaBbl Ui UCCICAO-
BaHU$ FOTOBHIMCH U3 LIMHKA YUCTOTOH 99,99% u Co unctoroii 99,99% B KOPYHIAOBEIX TUIVIAX B IIAXTHOU
MEYN COMPOTHBICHHS IMOJ MOKPOBOM paciaeicHHOH Oyprl. Crnas pasnuBaid B CTATbHBIC PA3bCMHEIC
M3JIOKHULIBL JJIS1 TOTYYSHUS! CAUTKOB auamerpom 10 u 22 cm. Jlias mpuBeacHus B paBHOBECHE MPOOHI
OBLIM IOABEPTHYTHL ATUTCTIBHOMY CTYIICHUATOMY OTIKHTY.

Hexotopeie cBoiictea crinasa Co-Zn mpuseacHsl B padote [11]. CrtaB Co-Zn cTeXHOMETPHICCKOTO
cocrasa (17 Bec. mpoueHTOB CO) UMEET CIOKHYIO KYOHUYECKYIO PELIETKY € 52 aTOMaMH B 3JIEMCHTApHOU
AYCHKe, YIOPSAOUCHHO PACHOIOKECHHBIMU MO V3naM peweTkd. VccrneaoBaHHE 3MEKTPUUCCKUX Xapak-
tepuctik crasoB Co-Zn B oOnactu koHueHTpauuii Co 13-24 Bec. MpoOLCHTOB MOKA3am0, YTO Y TBEPABIX
pactBopos BHeapeHus (koHueHTp. Co Oonpme 17 Bec. HMpOLECHTOB) TEMIEpPaTYpHBIH KoO3(GGHLHCHT
3JCKTPOCOIPOTHBICHUS UMECT OTPULIATSIPHOS 3HAUCHUE (PUCYHKH | 1 2).

1ot (akT, a TAaKKEe BEIHYHHA 3ICKTPOCOMPOTHBICHUS B 3TOH obnactu koHueHTpaumid Co cuze-
TEJABCTBYCT O TOM, YTO 3TH CIUIABBI HPOSBISIOT MOJIYIPOBOIHUKOBEIC cBOMcTBA. M3MepeHHs MeToaoM
AIIP nokazamu [12], uro mis o6pasuos ¢ kouuenrparueii Co C = 23-24 Bec. NpOLICHTOB HHTCHCUBHOCTD
CHUTHANIA MAarHUTHOTO PE30HAHCA VBEJIMYMIACH MOYTH HA TPH MOPSAAKA MO CPABHEHHIO C 0OpasuoM ¢
koHueHTparueH 13 Becospix mporueHToB Co.
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PucyHok 1 — 3aBUCHMOCTE YJIETIHHOTO SIIEKTPOCOIIPOTUBIICHHUS PucyHOK 2 — DIeKTpoCoIIpoTUBIIEHHUE CILIABOB
(p) ¥ ero TepMUUECKOTO Kod(QPHITHENTa (0,) CIIIaBOB CHCTEMBI KOOAIIT-IIHHK:
CUCTEMBI KOOAIBT-IIMHK OT KOHIICHTPAITUU KOOAIhTa a—-c=17,0;b-c=18,5;a — ¢ =20,75;b'—¢c =23.8 ar. % Co

JTO CBHICTCNBCTBYET O MOSBICHHUU (DEPPOMArHUTHOrO B3AMMOACHCTBHS MEXKIY MOHAMH KOOATbTa
mpu 3TUX KoHUeHTpauusax. g obpasua cnnasa ¢ koHueHTpanuei 24 sec. [Ipouentros Co HabmromaeTcs
OIIP curnan, coctosmmui U3 ABYX JMHUHA (PHCYHOK 3). TO MO3BOMACT 3aKIIOUHTh, UYTO B 3TOM CIVIAC
IPpOUCXOAUT O6pa30BaHI/IC ABYX MAarduTHBIX TOAPCHICTOK KO6aJ’IbTa, BHYTPHU KOTOPBIX CI'0 HOHBI
B3aNMOJCHCTBYIOT ()eppPOMArHUTHO MEKAY COOOH. ITa 0COOCHHOCTE MPEIAracMOro MaTcpHana MOXKET
npCaACTABIATD ,HOHOHHHTCHLHLIﬁ HUHTCPCC AJId SKCICPUMCHTOB IO CIIMHTPOHUKC. TCMHCpaTyprIC
M3MEPEeHUS HA 00pasiie ¢ KoHeHTpauueH 25 Bec. nporentoB Co mokasanu, uro st vero T,= 398K [11].

I, arb.un.

Pucynok 3 — Criextp DIIP cucrempl KoOaIbT-IIMHK IIPU KOHIIEHTpaIMy Kobaibra ¢ = 24 at%

Taxkum oOpa3zoMm codeTaHue OCOOCHHOCTEH (EPPOMATHHUTHBIX M TONYIPOBOJHHKOBBIX CBOWCTB
0OBEMHBIX TBEPIBIX PACTBOPOB HA OCHOBE HHTEpMeTaLHAA Co5ZNy MOXKET OKA3aThCS MOJIC3HBIM AJIST UX
HUCIIOJIb30BAHUS B CIIMHTPOHUKE.

Paboma svinonnena npu ¢unancosoti noodepoicke npoexma Ne77 om 16.09.2012 «Paspabomka cmabunbhbix
K8AHMOBO-PAZMEPHBIX CNUHOBLIX HAHOCMPYKMYp OJid Meaenopmayuyl HepagHOBECHbIX KO2epeHMHbIX K8AHMOGbIX
cocmoanuti » Munucmepemaa obpaszosanua u Hayku Pecnybnuxu Kazaxcman.
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CosZn,; UHTEPMETAJIU/J HET'3IHAEI'T CIIMHTPOHUKATA APHAJIFAH KOJEM/II MATEPHUAJ
10. A. Paouxun, O. B, 3amkeapa, B. B, Kimvenor, A, T. Hcora, C. 7K. Tormoana
OU3HKA-TCXHAKAIIBIK HHCTHTYT, AaMater, KazakcTan

Tipek co31ep: KapKbIHIBUIBIK, KATTHl ACHS, YMIBIK, KAPTHLIAN 6TKI3TiMI, 3ICKTP KSACPTL.

AnHOTAaUA. ABTOpIAp CHMHTPOHHUKAAA kaHAa Marepuan (CosZn, maepMeTamuai verisiaaeri Co-Zn KOpsIT-
TIACHIH) KOJAAHYIb! YCHIHBIN OTHIP. Kypambl creXuoMeTprsitbIkCo-Zn KOPBITIIA 3JEMEHTApP YAIIBIFBIHAA 52 aTOMBI
Oap xypzaeni kyOTsI Topra me. KaTTel Kocmamapaa 3IEKTPIK KSACPTiHIH TeMICPATYPANBIK KOI(PPHUICHTIH CHIOipY
Tepic MOHTC He. ByJr OCHI KOpHITIANIAP KAPTHUIAHOTKI3TIIITIK KaCHET KepceTeTiHiHiH momeni. TP oxici OoHbIHImA
emmey, koOaxpT KOHuUEHTpanwmsacel C=23-24 maiter3apl KypawTsiH yiarize Co mOHZAp apackHaa (eppOMarHUTTIK
Oaiimanpic maiima OOMATHHIBIFEIH KepceTTi. C0sZn,; HHTCPMETAIN HETi31HACT1 KOJICMIi KATTHl KocmamapasiH (ep-
POMATHHTTIK KOHE KAPTHUIAWOTKITIINTTIK KACHETTECP CPEKINCIIKTEPiHIH YHICCIMILUITI, OMapabl CIHMHTPOHHKAAA
KOJIAAaHY Maiaanel O0Iybl MyMKIH.

TaparbiiaThlH aKMAPATTHIH KOJCMIH TAPANY >KbULTAMIBIFBIH KOFAITHAH apTTHIPY OYJ KATTHI JAcHE (H3HKa-
CBHIHBIH MAHBI3IBI MOCETICIICC OOTbI TA0BIIAEl. ByFaH OalIaHBICTHI COHFBI JKBUIIAPBI KATTHI ACHC (DH3HKACHIHBIH
CIIMHTPOHHKA JCTI ATAJNATHIH XKAaHA CAIaChl KAPKBIHIBI JAMY 1a.
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Maxkanaza CHMHTPOHHKAFa apHAJNFaH kejemal marepuan periHae CosZn, HWHTEpPMETANHIl HETi3iHAETI KO-
peITIAHB! Oenrim Oip skaraaliaa KOMIAHY MYMKIHAIKTEpl KapacTeIpsuiaabl. COMHTPOHHUKANA JIIE KOJIAHBUIATHIH
KOKETTI KacHeTTep (KAPThUIAH OTKI3TIMITI XOHE (PEPPOMATHUTTI) >KBIMBIHTHIFB Oap MaTepuanaap, Kyka KaObIKOIa
perinae skacanateH. bisre Oearimici omeOueTTepAc o1 AC CHHHTPOHUKAFA APHAIFAH KOJICMAI MATCPHAIIAPABI Ay
JKOHIHACTI MOTIMETTEp Kezaecmenai. Kememai Marepuamaapasl KOJIaHy, CIHHTPOHHKA MYMKIHIITIH Oipmama ke-
Helity MyMmKiH. COHBIMEH KaTap YCBHIHBUIBII OTHIPBUIFAH MarcpuanablH Kropu temmeparypacel, OemMe Temmepa-
TypaceHaH Oipmama korapsl (T,=398K) OomraHabFsl 6Te MaHbI3AbL. BYHBIH 09pi YCHIHBLIBI OTHIPEUFAH COs5Z1ny;
HHTEPMETANHAL HETI3IHACTI KeleMIl MaTepras CIMHTPOHUKAA KOJJAHBIC Tabaipl ACTCH CCHIMIC apKay OO0IamublL
Byran xoca xaxker O0osFan xarmaiaa CosZny HHTCPMETANAAL HOTI3IHACT] YITIICP Al AKyYKa KAaOBIKIIA PETIHAC Kacay
MYMKIHAIr 0ap.

Hocmynuna 07.07.2015 2.
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EXCLUSION OF SMALL DENOMINATORS
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Abstract. It is known that the problems of the mechanics of space flight in the majority cannot be solved in
closed form in quadratures, therefore, apply various approximate methods for solving systems of differential
equations of motion. One of the important methods of the study of perturbed motion of a space object associated
with the construction of new types of intermediate otbits. All intermediate orbit, used in mechanics of space flight,
can be divided into three types [1,3]:

1) the unperturbed Keplerian orbit;

2) semi-analytical intermediate orbit;

3) Nekipelova intermediate orbit.

Each of them has certain advantages and flaws. Give a brief description of the intermediate orbit.

The choice of the Keplerian orbit best when the eccentricity of the investigated orbit is small and the amount of
time the movement is small. As soon as the eccentricity of the orbit is equal to and greater than the limit Laplace e =
0,667 of keplero the ellipse becomes unacceptable, so as decision submitted by the ranks, becoming divergent and to
save the required accuracy of the calculations required values have to take into account a large number of members
of these series.

Furthermore the orbits of type 1, 2 and type 3 can be resonant. That is, regardless of the decision of the inves-
tigator (in the odds) appear «small denominators». Therefore, as of today universal variables without «small
denominators» is the question of the hour.

In the article are built such variables in the problem of two bodies.
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