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PACYET TEILTIOOBMEHHHKA XOJIOAUIBHON MAILIHHELI PAGOTAIOIIEN
HA O30HOBE3OIIACHOM XJAJATEHTE

- T.B. BYTXV3IHU, H.II. KEKEJHI3E, T.I. XYJIOPIABA
Tounucckuti 'ocydapcmeennoiii Ynueepcumem
380028, 2. Tourucu, yn. HYasuasaoze, 1

K.T. IZKAYBAA3E, C.b. CVJIAJBE

Ipysuncxuii Texnuxeckuil Yuugepcumem

TOMAHA OT'ABA
Taywyu Yuueepcumem

Toxuo, Anonun

B.A.AJIUEB

Hucnumym Pusuxu AH Azepbatidxcana

370143, baxy, np. I'. [{xcasuoa

B crarse NPEACTABACHEl PL3YALTATM PacHcTa ra3oBorg TEMMCOGMEHHAKA € YHETOM BJAHSHHA HHEPTHONO rasa Ha NPOUECCHl, HMEHOIIHE
MECTO B TENNOoGMEHHHKE, ﬂpcnuoxccﬂa METOANKA PACHETA HIMERCHHA TOMACPATY D! HCNAPCHWA NApOTAI0BMX NOTOKAB, a TAKKE MBCCOBYID
ROHUEHTPAUHK AMMHaKa 2 napora:soaoﬁ cpede Ao BCeil AnMHe TenrooOMeH K.

'B HacToAwee BpeMA (TOPXAOPYTACPOHbIE COSAHHEHUA
(CFC), mupoko nopHMeHIeMble B AOMALIHWX W MATbIX XOM0-
OMNBHEIX MALIHHAX, OTHOCATCA K O30HOPAIPYLIAIOLIMM Be-
wecTeaM W peryaupyrorca Benckot Koupenumeh u Moa-
PEANbCKUM MPOTOKOIOM,, TIOTOMY WX OCTENIEHHO H3BIMAIOT
nT ymotpeGeHus, a XOMOAWNLHBIE MAMMHL! nepeodopy-
IYVWOTCH HA HOBAIX 03BHobesonacHeiX xmamaredtax. Ilapan-
JIENBHO 5TOMY, G0OJBIIOE BHUMAHHE YAENASTCA XOAOIHABHBIM
MalUHHAM, pa0oTaloILIMM HA ANLTEPHATHRHLIX XIafareHTax, K
HHM OTHOCATCA afcopbunonro-nudidy3HoHHBIE XOMOIMb
HEle MaIWAHE], pafoTalIKe Ha BOAOAMMHAYHOM PACTBOPE.

OmxuM 13 Hau0omee BAXKHBLIX 3MEMEHTOB BhIIEYKA3aH-
HBIX XONOOUNBHBIX MAWHH ABAAETCA Ta30BbA TerooOMeH-
HHK, OT KOTOPOTO 3aBHCHT 3dpexTHBHAA pabora Hcnaputenm.
B HacTosmee BPEMA 3TOT 3JMEMEHT MANO H3YYEH AHANMHTH-
YeCKH, 4 PACHETHl, OCHOBAHHBIE HAa rpadyHYEcKHUX H Tpadk-
UHOHHBIX METONAX, HE YYMTHIBANUMX BJIMAHHA HHEPTHOTO
raia Ha NPOLECCHl, HMELOLIHE MECTO B TEMAOOOMEHHHKE, He
LAI0T CTOb TOUHBIX pe3ynbraros [1,2].

TennoofmeHHAK NpeacTasnseT cofoil TEreH3oNNpOBAH-
bl annapat Tuna “TpyGa B TpyOe”, B HapymnoH Tpybe ko-
TOPOrO XUAKNH aMMHAK HCIIAPAETCA B Naporasosof cpens M
oxXaaxkaaeT MpH 31eM Geanbifi naporasoerl noToK, Npoxoaa-
LH§i NpOTHBOTOKOM BO BHyTpeHHE#H TpyGe (puc.1).

Tenno-MaccoGMeHHBIE MPOLECCH, HMELQLINE MECTO B TeN-
1006MeHRHKE, MOXKHO BbIPA3HTE CNEOYIOLIHMH COOTHOLIS-
HHAMH.

W dY=8¢(y’-y)dF
y=Y(1+Y) ,
y=¢(t)

roe K. - pacxoll WHEPTHOTO rasa (Kr/c); ¥ - MaccoBas OTHO-
CHTERELHAA KOHUEHTpauns; f - ko3(hpHUUMEHT MaccoTaavn

(Krp‘(cw{l)); Y.y - Tekyllas U paBHOBECHa# MAaCCOBHIE KOH-
UEHTPALIMKE XAALalrcHTa B Ta3pBOH cpele, COOTBETCTBEHHO; .
t - TeMmepartypa ucnapeHua (°C); dF - 3/IeMeRTapHas Io-
WIAZL COMPHKOCHOBEHH dad (M°). ~
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Puc.i. Paspes TennoobMerHHKa,

VpaBHEHHA TEMICBOTO DaNaHca MeXLy KMAKHM XNaga-
FeHTOM, HAPYXHOH W BHYTpeHHEH RapOrasoBBIMH CPelaMu
HMEHT BHA:

D= (y-y)=a(tpp—t)}dF
W,Cp (tm"k"tm*) =k, J0 (t -t db-a (ty —t)dF
WoCp (t #nr_ t ’nr.r') =kollz (T ’r.'r' tar) db

rae = tennora napoobpazopanna Ik/kr, a - KoadpHUHEHT
TEMACOTAAYH (BT!(le{)), Enrs Ege’ — HAHANBHBIE | KOHEY-
HBIE TEMTIEPATYPH HAPDYKHOTO AApo-ra3osoro notoxa (°C),
COOTBETCTBEHHO, E..", £*%,, — HAYANLHbIE H KOHEYHbLIS TEM-
nepatyphl RHYTPEHHEro naporaiooro notoka (°C), ¢ooT-
BETCTBEHHO; [Ty, [1; -HADYKHLIA ¥ BHYTPEHHHA NEpHMETPGI
TpyOut (M); ki, ks -KO3PPHUMEHTBI TEMROOTHAYH MEXIY Ha-



PYKHbIM W BHYTDEHHAM  TIaporajosbiMi MOTOKAMHM £°¢

(Br/(M’K)), cootsetcTBeHHo; Cp -maoBapran TENNoeMKOCTh rY I A
(/(krK); db -3neMEHTapHAA DTHHA TennooOMeHHYKa (M). R
[IpH pacueTe 33AaHbl CreXyloline HAUANRHLIC napameT- : 4 r
phi: 06lee NABJCHEE, PACXO] HHEPTHOTO Tasa, HAYANbHbIE H B ) /1/
KOHEYHbIE TEMTIGPATYPhI HCNApEHI, HauaNLHas TeMIEPaTypa L ) A )
[apora3oBore NOTeKA. Koabduupentel &, 5, k-, k2 — pace- - ‘:‘
UMTHIBAKTCH, HCTIONL3YA JapHbIe 13 3] J A
Cootnowmennamu (1-6) ONpenenqlorcs BENHUHMHBL dY, - '
E5_, €% p, £¥. TlOMyMeHHEIE Pe3yALTATE UCTIONBIYIOTCA KAK s 1 tnr
HavanbHBIE ATA CSAYIOllero yuacTka. Pacuer BeacTCA noka o A1
ZAb=L, ecit t#t*, TO BOIBPAMAIOTCH K NEPBOHATAIBHOMY — - __,V"
YHACTKY U, COOTBETCTBEHHO, MEHAIOTCA HAUANLHAIE napamer- -2 ] . ) P e
PHI. et
Tlo BHILICH3NOWEHROH METONHKE MOKHO PACCUMTATE W3-
MEHEHHE TEMIIEPATYP MCIapeR|s, MaporasoBuX OTOKOB, A -8 L . 7
TaIke MaCCOBYIO KOHLEHTPAUMIO aMMHaKa B Maporasoso a g (124 136 {148

cpese no BCeli AMMHE TENN00OMENHIKA. PacnpeaeneHde TeM-
nepatyp no AAMHE TEMICOGMERHHKE, MOMHEHROC B pe3ynb-

Puc.2 PacapeneneHue TEMIEPATYD MO ATHHC TenAooOMEHHKKA.
TaTe pacHera, NPHBEACHO HA puc.2.

[11 HC Badunviec, P.Jl. Qanuros. AGceopOUHOHHEIC OHHO-INPPYIHORHOH XONOAWIBHOHK MALUKHDL, Xono-
XOAOAWALHBIE MALIHEEL M., 1966. IULHAS TEXHKKE M TexHonorwn, 1982, 35.

[2) JLH. Mopomor. OcobeHHOCTY pacdeTa H KOHCTRYH- [3] C.H Bozdanos, J.H. [yizo u op. TeopeTH1ECKHE OC-
POBAHMA MApOTAIOROT0 TennooGmenHHka abcopbuy- HoBLL XanorexHukH, Temiomaccoobmen, M.: Arpo-

npoMu3aat, 1986.

T.V. Butxuzi, T.Q. Xulordava, N.P. Kekelidze, L.T. Cacvadze, S.P. Suladze, Tomayya Ogava, V.9, Sliyey

OZONDAGIDICI OLMAYAN XLADAGENTLI SOYUDUCU MASININ fsTiLiK MUBADILOS
QURGUSUNUN HESABATI

Maqalade ilk dafe olaraq ozondagdict komponenti olmayan soyuducu maginda istilik-qaz mibadilasi qurgusunun hesabati
verilmisdir. Is prosesine to'sirsiz gazlarm to'siri do nazare ahinmisdir. .

T.V. Butchuzi, N.P. Kekelidze, T.G. Khulordava, K.T. Jachvadze, S.B.Suladze, Tomaia Ogava, V.A. Aliyev

THE CALCULATION OF THE REFRIGERATOR THERMOEXCHANGATOR WORKING ON THE OZONE
NONDANGEROUS COLD-AGENT

The article deals with results of the calculation gas thermeexchangator in account the influence of inert-gas on the processes. 1t was sug-
gested the calculation method of the temperature change.

[ama nocmynnenus: 01.09.99 Pedaxmop: M H. Annes
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INEPBOE AKIENITOPHOE COCTOSIHHE 3AMELIAROLIINX ATOMOB HPHMECI/!
HUKEJIA B CHCTEME Ge,.,Six

P.3. KASUM3AE
Aseptaiioocancrkas ocyoapcmeennas Hedmanas Axademus
370010, Baxy, np.Azadnwz, 20

TMpeacFaBnentl pe3ynnTaThl HCCTEAOBAHUI YHEPTUH CBAIU NEPBOFO AKUETTTOPHOMY COCTOAHHA JAMEILLAHAIHY ATOMOB NPHMECH HHKENS
(Ni,) B kprcrannax Ge,  Si, (05x50.3), NONYHEHHBIC HA OCHOBE XOMNOBCKUX M3MepEHHit. T10Ka3aHO, HTY YCPEAHSHHAA JHCPTHA AKTHBALIMK
nepsoro yporks Ni, B Ge S, HIMEHACTCA AHHCHHO C COCTABOM B COOTBETCTBHH ¢ MOACABK> BHPYYARLHONO KPHCTANTA ANS TBEPALIX pac-

THOPOD K CTHCHIBACTCA YPABHENHEM: E.'f =K+ (80,2340, 2x}3B.

HHKERb OTHOCHTCA K paspAXy TIySOKHX (pHMECHBIX LEH-
Tpob & Ge, Si H B UX TRCpABIX pacTeopax. B repmauun, neru-
POBAHHOM HMKE/IeM, OGHAPYMeHbI 1BA AKUENTOPHLIX YPOBHA:
E,+0,23 3B u £.-0,30 3B [1]. PabercTBO KOHUSHTpaUNH 3THX
YPOBKEH MO3BONACT OTHESTH 3TH YPOBHH K 3aMELBAIOLIHM
aroman Hukesa (Nig} B Ge. HMes npa snexkTpoHa Ha BREMASH
SMEKTPOHHOM 00ONOTKE, ATOM HEKENS, 34MELLAR ATOM HETh-
PEXBANCHTHOTO TCPMAHHA B YIIE PELUSTKH, MOXKET TIPHHATS
IBa MCKTPOHA 3 BANCHTHOMN 3CHEI H 3aBEPLUMTEL BOCIIONHE-
HHe cBaseHl B pewerke kpucTanna. Hammume uukens B Si
TaEKe NPUBOAHT K 00pazoBRHWIO APYX aKLEMTOPHEIX YpOB-
neit [1): E,+0,23 2B w1 £-0,35 3B. O cooTHOWEHAN KOHUEH-
Tpauui >THX ypoBHeH M MX HOSHTHDMKAUMM B JIMTEpaType
CBEICHNI HeT. AKLENTOPHLIE YPOBHE HHKENA HCCNEMORANHCE
H B repMaHnenoaofHBIX COCTaBax TBEpHABIX PacTBOPOB
GerySi, (05x20.15) Ha 0cHOBE XOMIOBCKXHX HaMepeHHit [2].
BEUIo nokasaHo, 4TO YBGAWUEHHE KOHIEHTPALMH Si B Kkp-
CTajle OPHBOAHT K POCTY FHEPTHH aKTHBaUMM yposHelt, Ha-
GnIoBASMEIX B TEPMaHHHK.

B macromwelt paGote NpHBOAATCA pe3yRbTATE HCCHEnO-
BaHUY DHCPrHU AXTMBALHH NEPBOFO AKUETTOPHOTO YPOBHA
(E) Nig B Ge,4S),, OXBATHIBAIOIIAX XAK TePMaHHe- TaK M
Kpemurenogobuble coctasnt ((<x<0.30), ¢ Leabio ycranos-
NEHHA 3aKOHOMEPHOCTEH HM3MEHEHWA E; C COCTaBOM KpHC-
Tania, a TaKXKe CES3H aKUeMTOPHBIX yporueH, HabmogaeMeIx
B KpeMHHH, fernpoBakHoM Ni ¢ 3aMelaoWIBMA aToMaMA
aToli npHMECH.

Kpucranns cuctemsl GeSiy, ¢ coaepxaHHeM KpeMHRA
20 30 at1.%, nomy4ann METOAOM BeIPAIHBAHMA U3 Gonbworo
o6néma [3]. Obpasusi pasmepamu (1+2)x(2+3)x(12+15) my’,
BBIPE3AHHBIE M3 ITHX KPHCTAIIOB, NMOCAE COYTBETCTBYIOWEH
o6pafoTkM K OYHCTKH NOBSPXHOCTH [4], nervposann Huke-
Aem auddysnonsnM MeroaoM mpu 1050-1150 K. Hexoprnaa
abdexTHEHAL KOHUCHTPAUUA MENKMX aKLENTOPHBIX (N,)
JoropHETX (N npumMecel, a Takxe Hukena B odpazax coc-
taeaana 10" — 10" cm”. Dueprino axtipauun ucenegyéMoro
YPOBHA ONPENeNANM Ha OCHOBE XOMIOBCKMX HIMepeHuH B
untepeane 77-350 K. B 3aBHCHMOCTH OT HEXOOHOR KOHLUEH-
TPALMH MEAKHX aKUEMTOPHEIX H NOHOPHLIX MpuMeced, a Tak-
Ke TemmepaTypsl AM(pYIHONHOIO NernpoBaHiA obpasuos
HHKENEM B XOMIOBCKKMX H3MEPEHUAX NpPOABJACTCA TEpEOe
WK BTOpoe akuentoproe cocroanue Ni,. Tlpu dToM nepeoe
akuenTopHoe coctonHue Nig npoasnserca B ofpazuax ¢ obi-
pouHOH NPOBOANMOCTEIO, @ BTOPOE - C MMEKTPOHEON, KAK X B
cmyuae repManiA [1]. PesynbraTei necnenosanuii Gonctoro
RaGopa OB6pA3uUOR, B KOTOPHIX MPOABIACTCA TepBOe aKuen-

TOpHOE cocToAHAe Ni; ¢ padtiiBOH CTeNEHEIC KOMRERCaLHH,
MOKA3LIBAOT CAEOYIOUWME OCOOCHHOCTH: 3aBHCHMOCTH KOH-
UeHTPaunH cBOSOOHBIX ALIPOK oT T He ONMCBLIBAIOTCA ypas-
HEHHEM MIEKTPHIeCKOH REHTPanbHOCTH B PaMKaX NOKATBHO-
TO YPOBHA ¢ onpefentuHoii sHepruel akTHBALMK; yBeaHUe-
HHE CTeNeHH KOMIIEHCAUMH YpoBHA Ni; DPHBOAMT kK pocTy
ero s¢¢peKTHBHON SHEPTHH AKTUBAIMH. DTH 0CO6eHHOCTH He
HMEIOT MECTO B CIy4ae IPOCTHIX FMOXYIPOBONHHKOB M Ha-
SmONAOTCA TOABKC B KPHCTANAGX TBEPABIX PACTBOPOB, CBH-
AeTeNLCTBYA O PA3MEITHH ITyGokHX ypoRHell B nocnemunx. O
Pa3sMBITHH MTyOOKHX ypOBHell B KpHCTANNax TBepObIX pac-
TBOPOB cO00WANOCk U paree {cM, HanpHMep [5-7]). Tipwiu-
Holl TaKOro pasMBbITHA ABIACTES CAEMYIOLIEe 08CTOATENLLTEO
[5]. Bonuornie yHkiun rTy6oxkux npAMecel NOKATHIOBAHRL
B HEMOCPeRCTREHHON OIHIOCTH OT STHX USHTPOB W OXBATLI-
BAKYT OTHOCHTENMBbHO HeBonbUiHe OObeMEl MaTpHLEl. 3TH
00peMEl B CHTY XaOTHMECKOTO XapakTepa PacCHpereneHus
ATOMOR KOMIOHeHTOE TBepmore pactsopa (Ge M Si) Gymyr
OTNHYATECA APYT OT APYra Mo cOCTaBy. Tak Kak 3Heprus ces-
30 3MEKTPOHA (HBIPKH)} NPHMECH 33BHCHT OT KOMMCIHLIHH
Grmkaifero OKpyXeHHa NpHMECH, B KOTOPOM BOJNHOBASA
dYHKUKA UEHTpA OTAHYH& OT HYNf, TO BMECTO MOKANEHBIX
YpOBHell ¢ 0fMHAKOBOH E, 0TReualouled 3HepriH aKTHBAUMU
TPHMECHOTO LIEHTPA B NPOCTOM NOMYNPOBOAHNKE, B CHCTEMe
TEEpABIX PacTBOpOR GyAeT UMETh MeCTO PaIMBITHS YpOBHeEH
B 20HY. YUHTHIBaA 3T0 0OCTONTENLCTRO, B TEEPABIX PACTRO-
PaX OTEPHPYIOT NOHATHEM YCPeAReHHOH® 3HepPFHH CBAIM (k-
TURALMH) rMyOOKOTO APHMECHOTO LEHTPA. 34 BENHYHHY 3TO-
ro mapamerpa AiA NepBoro yporHs Ni,, xak W B [6], mpumnaro
TAKDE 3HAYMEHMe E;, KOTOpOoe B YPaBHEHHW 3IeKTpPHJYecKOH
HelTPANRHOCTH HAWTYYIHM 00pa3oM OMUCBIBAET X0/ 3KChe-
PUMEHTALLHOH XPHBOM KOHUSHTPALMK CBOJOAHEX NRIPOK OT
T B KPHCTARNAX ¢ HyneBoit cTefeHLI0 KOMIEHCALAM OpUMec-
HOFO YpPOBHA. YDaBHeHMe 3INEKTPHYECKOA HEATpanbHOCTH
A3 yTOro ciTyvas umeet Bua [8]:

. 3
p° - N, 22zm; kT
= ity
W, +5,)-p y eXp(E kT)
3neck Ny — KOHUEHTPAUXA 3AMEUIAIOUINX ATOMOB HH-
Kens, m; - 3ddeKTHBHAA MacCa MIOTHOCTH COCTOAHUI

HABIPOK B BANSHTHOH 30He; N, — 3GhEeKTHBHAL KOHLEHTPALMA
MeTKHX aKLeTTopoR, WYHTHPYIOLIMX HCCISMyeMblil YPOBeHD,



- $axTOp BEIPOXACHHA YPOBHA. B pacverax y mpuHMMancAa
PaBHBIM HeTHIpéM [7]. JIng sHaueHud m p B KpHCTANnax pai-
AWMHOTO. COCTABA HCMONB3OBANKCH AaHHele padoTsl [9). 3ua-
ueHHs N 5, H E, OTIpeIanaTncE MyTéM MOOTOHKH PACYETHBIX
KpABBIX Ha OCHOBE (1) X IKCIEPHMEHTANbHBIM JI@HHBIM €
HCTIONB30BANMEM METOJA HAMMEHbUEMX Kpaapatros. Pesynn-
TaTel MPOBCOCHHBIX HCCNEAOBAHHA MOKAa3bIBAIOT, YTO YCPEL-
HEHHadA 3HEpPrHA aKTHBALHKN MEpPBOTO axiueNTOPHOLC COCTOA-

Hua Ni; B GeSiy pacT¢T nuHeliHO ¢ XOHLICHTpauMed Kpem-
HHA H ONHCHIBAETCA YPABHEHHEM:

E} = E, + (ES + 0,2x) 3B , )

The Ef=0.23 3B — sueprus axrupanye Ni, B Ge. CornacHo

(2) axepria awrusaumn Ni; B Si coctapnaer. E,40,43 3B.
Dot PE3¥NLTAT TIOK&3BIBACT, 4TO Haﬁnmnaemuc B g~

HM3

CHPOBAHHOM HHKSIEM KPEMHHYM aKUSTITOPHWIC YPOBHH
E+0,23 3B u E.-0,35 aB=E+(AE;,-0,35 2By=E+0,76 3B
(4E5;=1,11 5B - mmMpHHa 3anpewmerHol 30HB Si [10}) He
OTHOCATCA K 3aMELIAIOMAM ATOMAM ITOH NPHMECH U UMEIOT
HHYIO IPHPOAY.

PeaynsTaThl HCCNEROBAHKA 3HEPreTHYECKOTO CHIEKTDA
NpHUMECHBIX COCTOAHKN B ABIpOYHHMX kpHotannax Ge,.,Si, ¢
FIPHMECBI0 HHKENA NO3IBOAMIOT CASNATE CASHYFOWISE 3aKno-
YEHHE, GHEPI‘I{)I ax'r_maaunn REPEOro AKUENTOPHOTO YPOBHA
Ni; pacTéT nuHeAHO ¢ copepkaHuemM KpeMHHS B KPUCTALE H
BO BCEM DAY TEEPALIX PACTBOPOB YPOBEHL HAXOOWTCA B
HWKHEH NONOBHHE 3anpenieHHOA 30HbI, kKak 4 B Ge, OTcyr-
CTBHE JNMTEPATYPHLIX HAHHLIX MO 3TOMY YpoBHIO B Si, ove-
BHAHC CBA32HG ¢ MaNOH pacTBOPUMOCTBIO Ni; B 3TOM DoOsy-
NPOBOIHKKE, KAK M B Ciyyae npuMecH MeaM [11]. Jinneiinsb
POCT 3HepruH akTHBauuM Ni; ¢ koRueHTpanmelt Si s Ge,,, Si,
COTNAcyeTcs ¢ NPeACTABNCHHSMU MONENH BHPTYANLHONG
KPUCTANNA LA TBEPAbIX PACTEOPOR.

[11 A Muane. B kn. “TIpuMecH ¢ rTyGOKAMH YPOBHAMH B
noaynpoBoaHAKax”, “Mup”, 1977, ¢.562.

[2) FX Aocoapos, B.H Tazupos. OTII, 1971, 1. 5, Ne 6,
¢. 1107-1110.

[3] B.H. Pomarenxo. B kR, “YIpaBneHne COCTABOM NOTY-

' NpoBOOHHKOBRIX KpRcTamnos”,Mockea,“Metanmypri®,
. 1976, ¢ 368,

[4] I Kamiura and F.Hashimoto, Phys.5tat.S01.,1979,54 (a),
p. 697-700,

[5] L. Samuelsen. In Proc. 13 th Intern. Conf. On Defects in
Semiconductors, Corona.do, CA, 1984; publ. By metal
Society of AIME, Warrendale, PA (1985), p.101.

[6] P.3Knzumzade ®TII, 1995, 1. 29, Ne 6, ¢. 1101-1104,

{71 G.Kh Azhdarev, R.Z Kvazimzade, Turkish Jourral of
Physics, 1996, v. 20, Ne 3, p. 269-274.

[8] A Baexwop. B xn.“CTaTHCTHKA 3NEKTPOHOB B IONYNPO-
BoaHNKaX", Mocksa, “Mnp”, 1964, ¢392,

[9) P.3 Kasumsade. Hokropckas ancceprauna, baxy, 1998,

c. 347,

[10] Sr:mvasan Krishnamurihy, A. Sher, A. Chen. Phys.Rev,
(B), 1986, v. 33, Ne 2, p, 1026-1035,

[11] FX Axcoapos, P.3. Kazumzade,B. B. Mup-5azupoe. tDTl'I,
1992, 1. 26, Ne 3, ¢, 553.556,

R.7Z. Kanmzads

GerSix SISTEMINDS QOF9S DUYUNLORINDS YERLOSSN NIKEL ATOMLARININ BIRINCI AKSEPTOR
HALI

Xoll dlgmaeleri esasinda alinan, Ge,.,Si, (05x50.3) kristallarninda gofos diiyinlerinde yerlesen nikel agqan atomlarimn (Niy) biringi
akseptor halinin tabite enetjisinin tedqiq naticalori gotirilir. Géstarilmigdir ki, berk mehlullar igiin virtusl kristal modelina uygun
olarag, Ge.Si,-de Niqin “birinci akseptor seviyyssinin aktivlagme enerjisi terkibdan asih olaraq xstti dayisic va

E; =Byt (0,23+0,2x)eV ifade ile te’yin olunur.

R.Z. Kyazimzade

L4

THE FIRST ACCEPTOR STATE OF SUBSTITUTIONAL NICKEL IMPURITY ATOMS IN Ge,Si, SYSTEM

The investigation results of the first acceptor state binding energy of the substitutional Nickel impurity atoms (Ni,) in Ge,,Si, (05x=<0.3)
crystals are given, on the basis of Hall measurements. It is shown, that the average activation energy of the first Ni; acceptor level varied
lineatly with composition in Ge,.,Si,, due to the vittual crystal modei for solid solutions and could be decribed by the relationship:

E. =Ey+(0,23+0,2x)eV.

RJama nocmpmrenun: 28.08.99

FPedaxmop: M.H. Anruee
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NNIPUMEHEHHE 3JEKTPHYECKOT'O PA3PSIIA TIPH AAC OPBIIMOHHOH O'-[HCTHE
T'EKCEHA-1 OT ITPUMECER

U.M. JUKYBAPJGL, P.H. MEXTH3AIE .
Hucrmumym Quauxu AH Azepbavioxncana
370143, 2. baxy, np. I'. Jxcasuda, 33

3.H. AXMEJOB
Azepbaiioncanckan F'ocyoapemeennan Hepmanas Axademus
2. baxy, np. Azadnwz, 20

Mpupoamtea pe3ynsTathl AACOpEUHOHRON (UNeTKH MekCeHa-1 oT npuMecel nepekHCHOTO COSANHEHUA W BACH TON BOLECHCTEHEM 3Nek-
TPHYECKOTO Da3pana KOPOHHOTC THNA. TIOKa3aHO, HTO 3NEKTPOPAIPANHAS CTHMYAALME FHAMMTENLHO YBENTHYHBACT CTEMEHR OMHCTRA,

B nocnenHee BpeMA B MHDOEOM MPOM3IBOJCTBE [IOSHME-
pos GonslIoe BHUMAHHE OPUBACKAET AMHERHBI NONHITILIEH
HA3ko#l mnotHoctH (JITISHIT), npeactapastoumit coboii nmpo-
IYKT CONMOMHMEPHIALUKE 3THNCHA ¢ a-onebHKaMH, H B YacT-
HOCTH, ¢ NekceHoM—1.K HCTIonB3yeMLIM o-onediHaM rpent-
ABMAKYTCA OMEHB XKECTKHC TPeDOBAHHA N0 COOSPHAHHIO MUK-
POTIpHMECEH, T.K. MOCEAHHE, aNCOpORPYACH Ha MOBEPXHOCTH
KaTanu3aTopa MOJHMEPHIALIHH, BBI3LIBAIOT OTPABICHHE ak-
THBHBIX LEHTPOB, @ ITC NPHBOAHT X GHIKEHMI0 CKOPOCTH
NOTHMEPH3ALIHH, YMEHBUIEHHIC BHXOAA NONMMEPa M YXYI-
LWeHHK) erd ¢ROWCTB. OCOOSHRO “yBCTBHTEABHBE KaTalH3a-
TOPH K BIIaT€ H KHCIOPOLY. B ApHCYTCTBHY KMCROpOAa Npo-
HCXOAMT HeofpaTHMOE OKHOCICHME 0ASHHOB, MpHYEM Npo-
MECC HOCHT aBTOKATATHTHUYSCKHHA XapaKTep.

HspecThbie ¢nocofbl 0YHCTKH C MOMOLIBH PacTBOPOB
menoiei cyapdunos [1], a Taioke ancopSUHORHBIMA METO A~
MH (2], HenoctaTouro yddeKTHBHB. VK83aHHEIX HEAOCTAT-
KOB NHWER cnocod OYHCTKH, OCHOBAHHBI Ha YyganeHHH
npuMecedl ¢ NOMOLNE aACOPGEHTOB NPH BO3NEHCTBHH 2TeK-
TpHueckoro paspsaa [3].

OnexTprdeckad OYHCTKA OCHOBAHA HA CHEAYIOUIEM: B
npolecce HOHHIALMH MONEKYN B NICKTPHYECKOM paspaie
MPOHCXOAAT 32PAAKa HACTHL NpHMecelt, KOTOphl¢ 3aTem Toa
BOAEHCTRHEM 3NEKTPUYECKOrO NONA aacopbupyroTca Ha af-
copbeHTe, COCOGHOM YASPKUBATE He TONBKO MOHOCNOMN, HO

H NOCHeTyIoNINe COH, UTO (TPHBOMHT K MOBRILEHHO CTene-
HH OYHCTKA.

Hamu ocymecteneH 3dipexTHBHLI Ccmocof  ovMcTKR
o-onepHHOB, B HACTHOCTH rekceHa-1, ¢ HCTIONB3OBAHMEM
MEKTPHYECKOTO PAIPAAA KOPOHHOTO THIA. OUUCTKA NPORO-
Annack npﬂ HanpaxeHHH 5-§ kB, offseMHON cKopoCTH Nona-
am 1-5 vac™, muHelHOH ckopocTH 0,006 M/cek, TEMneparype
20-25 °C. 3nexrpmecmﬂ KOPOHHRII paspaa co3iaercs B al-
coplepe, NpeacTaBAAOLIEM cODON CTEKNAHHYIO Tpy6Ky, Ha
BHELIHeH 4ACTH KOTOPOH YKPEMUIeH MEeTATHYECKHH 3MeK-
TPOA, @ BHYTPH MPOXOAMT BbICOKOBOALTHAIM 3nexTpon. [Ipu
NPUNOKEHHA K BHMCOKOBONLTHOMY 3MEKTPOLY HATPAEKEHMA,
cospapaeMoro TpaHcgopmatopom HOM-10, B MexanekTpon-
HOM NPOCTPAHCTBE BO3HHKAET KOPOHHME pa3paa. B kadecTre
a1copOeHTOB HCMIOMB30UBANHCE PA3IMMHBIE THINbI CHIHKAre-
Nel, AKTHBUPOBAKHAA OKMCH AMIOMHHHS, ALOMOTENb, WAPH-
KOBBI{, MONCKYNAPHEIE CHTA.

I'ekcen -1 HO H MoCnE OYMHCTKH B MEKTPHISCKOM paspaje
aHANH3HPOBANCA CAEOYIOWHM 00pazoM: YBARKHEHKS OTpene-
AAnOCH Mo MeTomy PHillepa, MepeKACHOS MHCAO - TIOAOMET-
PHYECKHM METOAOM.

PesynetaThl 04uCTKH rekceHa-1 OT BarH H NEPeKHCHBIX
COERHHCHHI IPH BO3AEHCTBHM IEKTPHESCKOTO pa3piaia npy-
BeneHsl B Tabnuue 1.

Tabawpa 1.

Pe3ynbTaTsi INEKTPOPAIPALHOH OUHCTKH TekceRa-| OT BIArH H MEPeKHCHLIX CoeAHHenHi. Hanpsxenue kopoRKoro paspaza 5 kB.

Hanmenosanne agcopbenta ColeprxaiHe NEPeKHcHOro coef., % pee Cofepxalue BRard, pps
AQ OMUCTRH Nocne O4HCTKA J0 OYMCTKH | 10cAe 0YHCTKH

Cunuxarenu:

KCM 1,5 0 100 -2
IHCM 1,5 4] 100 -0
KCK 1,5 0,2 104 20
LICK 1,5 0,28 100 25
AKTHB, OKHCE ATOMMHAR 1.5 0,33 100 57
ANCMOTeND WAPHKOBEH 1.5 0,6 100 49
Monexynapibie cuta 1, 0,61 100 35

Cnexyer OTMETHTb, YTO OCTATOMHOS KOMHYECTBO NMPHME-
cel, ykasaHHoe B rpade “ao OHHCTKU”, ABAASTCA TEM Npele-
NI0M, KOTOPOTC MOIBONUNK AOCTUYL NPSABADHTENbHEIS XH-
MHKD-MEXAHHUYECKHE CIOCObBI OUHCTKH, T.¢. 623 NpHMeHeHIA
MekTpivecknx Bosmelictomil. Hosromy >tH Hdpel MOXHO

NPHHAT: B KAYECTRE CTAPTOBLIX NPR MEKTpOpaipaaHolt oyn-
CTKe.

Kak pamHo #3 Ta6nyuUEl |, npuMensHne dNeKTPHYECKOTO
Pa3pAAa JHAYMTENLHO YBENHYMAO CTeNeHb aacopSuMonHOM
OYUUCTKH.
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Haumyuinue pesyAsTaThi 10 3AeKTPOpAIPATHON OMHCTRE
foTyueHs NpU HeTonb30BaHRK cunukareneli KCK w IICM.
310, MO-BAIHMOMY, ODBACAAETCA Kak NeOMETPHYECcKol KOoH-
dwrypaudei. Tak W npHpoNoH alcopupyroulel roBepXHO-
CTH cunukarenc. BEPOATHOCTh NMPOHWKHOBEHHA MONEKYI
KMCTOPOLOCOASPAIIHY COCEHHECHRA, HMEIOLWMX Pa3MeEph
12-15 MKM, B MMEpPONOPB! CHAKKAresia pasMepom 16-25 MKkm
Hanboabluad. CHNBKATenn BECYT HA cBoell NOBEepXHOCTH Mo-
NOKHTERBHBE 3apaasl. [TpH ancopOUMH MOAEKYN C COCpelo-
TOYeHHOH Ha nepudepHd IUIOTHOCTRIO OTPHUATENBHOIC 3a-
pAdd (KaKdMH ABRAIOTCH MONEKYNB, HaMpHMep, THEpONEpS-
KHCH} LOJDKHO MPGABHTRCA cMeunpryeckoe p3anmoneicTane
MEKTy NPOTOHHIHPOBAHHEIM BOOCPOZOM THAPOOKCHIBHOH
[PYNNbl CHAHKATENA 1 ancopOupyemod MonexynoH.

IpoBeagHHble HCCNEAOBARHA 11O OHMCTKe rekceda-1 or
KHCIOPOAOCOREPSKALX COSNHHEHHT B JNEKTPHYCCKOM foNe
MOKA3aH, YTO HA CTEMNeHb OYRCTKH CYILIECTBEHHOS BIIHAHME
OKaILIBAST CKOPOCTH MOAAYM TeKCEHa-1, HaTpsKeHHe paips-
£a. BOPHCTOCTPYKTYPHBIE XapakTepHCTHKH ancopbenta. JIna
BbIGOPA OOTHMANLHEIX YCHOBHI OUMCTKH TpUMEHEH METON
MNZHUPOBAHKA SKCNEPHMEHTa. JHana3oHLl BaphHpPOBAHHA
napaMeTpos OMUCTKH OMPEmeNanHCh, HCXOAS HI CeMyIOILIX
Pe3yNbTATOB:

* ¢ yse/ldyeHueM Hanpaienus oT 1000 B xo 3000 B, ry-
61MHA OUUCTKM YBENHYHBASTCH H YANWHAETCA CPOK CTyXK-
66l apcopbekTa; _

& ¢ VBENUYERHMEM CKOPOCTH nogauH rexceda—l ot
0,0277-10° m*/cex no 0,0831-10° M’/cex rrybuna oumer-
KM YMEHBIIAETCA.

LH. AXM B

B ceasyu ¢ »THM Ot BRIGPDAHE CHEVIOUHAE HEe3aRHCUMELE
NapaMeTPs! MPOLIECCa H AHANAZOHBL WX BAPBUPOBAHNS:

*  HaOpfxeHHe MEXTY 3nekTpoaamMu, B - 1000 <5000,

e ofbem nop ancopbenTa,M /KT - 0,296-107°< v £1,19.107;
& CKOPOCTE MOMAYH rexoena, | M/cek— 0,0277-10°< 1<0,0831-16%
» BpemAa paboTel ancopbenta, cex - 300 £ r < 5400,

Henepoli dyHxumedl peibpan % GUHCTKH TeKceHa-1 OT Ku-
CNOPONOCOASPRALIMY COLHUHEHNH.

JNA TIOCTPOSRHA 3ABMCHMOCTH, ONUCLIBRIOMEN CBA3b
Mexmy Bbibparnéit uenesod pyHkuunedi u daxropamu, 6nina
TOCTPOEHA MATPHLIA NORHOre GakTopHOro niana Tuna 2°, Mo
IKCIEPUMEHTANLHEIM 3HAYCHUAM  Leneboil (yHKMK MeTo-
IOM PErpecCHBHOIO aHANH3a ObINH HailtneHb! OHeHKH ko3d-
HLUHEHTOB PEFPECCHM NOMHAOMOB 2-TO MOPAIKE, NPUHATEIX
AN annpoKCHMAlMH Mexay Uenesoi pydknue 4 gaxropa-
ME Y=36,3125+ 2, 1075X+ 1,6875X,-36,31X, - 12,1875X,.
YpaBHeHHS PErpecCHR MOATBEPIMIN CNeAYIoHE XOPOWo
H3BECTHHE (AKTBL: HA CTENEHL OUWCTKH CH/IBHEE BCETO BMA-
€T CKOpOCTh NTOJA4YH rEKCeHa- | ,CYIeCTBREHHON OUHCTXH MOX-
HO IOOWTHCH, [OHHAAR CKOPOCTh €ro nojauy. Clemyoisum
no cune ARNSETC GaxTop BAMAHKA BpemeHH pPaboThl aacop-
0eHTa: 4eM Yallle MeHAETCA aacopOeHT. Tem GoNbLIE CTENEHD
OUYHCTKH. 3aTeM ciedyioT GNu3KkKe No BIHAHHIO BENMYHHbLE
HanpsxeHHe H 00beM ancopGeHTa,

B onTWManbHBIX YCMOBMAX NpPU HAaNpSKEHHH MeRay
anektpogami 5 kB Ha aacopbedTte LLUCM ¢ ofbemom mop
0,575 107 M]/I{i", NpH CKOPOCTH NOAa4YH [eKceHa-]
0,0277-10°° m/cex, comepiaKWe BNATH B rexcene-1 yMeHb-
inacTea 10 3-5 ppM, a B MEPEKHCHBIX COEMHHEHUAX - 10 0.

[1] Tatest CHIA Ne 2545199, 1951,
[2] Harenr BenukoOputahnu Ne 1383611, 1975,

[31 WM Hoxcyaapre: uw Op. DnexTpornas obpalorxa mare-
pranos, 1990, Ne [, ¢, 43-45,

.M. Cuvarh, R.N. Mehdizada, E.N. Shmadoy

HEKSEN-1 MONOMERININ ADSORBSIYA USULU ILo ASQARLARDAN TOMIZLONMSSIND® ELEKTRIK
BOSALMASININ TOTBIQI

Tac elekirik qazbogalmasimn ta'siri seraitinde Heksen-1 mayenin riltubetden ve oksigen birlegmelerinden, adsorbsiya iisulu ile
tomizlenmasinin tadgiginden aliman neticeler verilic. Gostarilir ki, qazbosalmasmin te'siri vasitesile materialin temizlenmesini

ahamiyyetli dereceda vilkseltmak olar.

Ch.M. Djuvarly, R.N. Mekhtizadeh, E.N. Akhmedov

THE ELECTRICAL DISCHARGE APPLICATION AT ADSORPTION CLEANING OF HEKSEN-1
. FROM IMPURITIES

The results of adsorptive clearing of Heksen-1 from peroxide compound impurities and moisture under influence the electrical corona
discharge are presented. Is shown that effect of electrical discharge considerably increases (he clearing degree,

Hama nocmynaenwr: 26,0899

Pedarmop: A M Nawumos
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AKYCTOOIITUYECKHE CITOCOBbbI ObPABOTKH CUI'HAJIOB

. AP.TACAHOB
Hncmumym Qusuxu AH Azepbaiioxcana,
370143, Baxy, np. I'. Qoucasuda, 33

O60611a10TCA Pe3yNETATE HAYYHEIX MCCNSIOBAHKE, HANMPABAEHHEIX HA PEIIEHHE PAAA PATHOTEXHHYECKHX FAN2Y C HCNOALIOBAHHEM 0CO-
Geruncredl duperTa AKYCTOOMTHYECKOTO BIAHMOACHCTBMA. TIPHBEOCHB! CTPYKTYDHEIC TXEMBI, MOACHAIOLINE AKYCTOONTHYSCKHE CHOCOOH
KOpPeKUHA BPEMEHHBX ACKAKCHUA CHTHAIOB, CACaALIEro ApHEMAa YaCTOTHO-MOOYAHPOBAHHBIX CHIHANOE H npcoﬁpasoaaﬂm BMEHHOTO

mactuTaba CHIHANOB.
Beeaenne

CoBpeMeHHBIE CHCTEMEL 00paboTkH CHTHAROR, OTIMUALCE
BBICOKOI CITOKHOCTSHIO, Ba3HPYIOTCS, B OCHOBHOM, HA 1OCTH-
WeHHAX panHoINeXTpoRHKH. OAHaxo,nopoi,0bpaboTra Gonp-
IUMX MACCHBOB HAHHBIX CYLIECTBYIOUMMM ANEKTPOHHBIMM
CpenCTBaMH CTAHOBRTICS HEBRIMOMHMMOH 3ajavedi. HMenno
NO3TOMY MCCNEIOBAHHA, HAMPABJIEHHEIE HA PEIEHWE PasiliHy-
HeX npobreM 00paBoTEM MaHHLIX ¢ NPUBNEYCHHEM JOCTH-
seHHR apyrux ofnacTeit HayKH, B TOM YHCNE aKYCTOOMTHKM
{06nacTh HAVKH, H3YYRKINAA BIAMMOIEHCTBHE AKYCTHYECKHX
H OTITHYECKHX BRONH B HOTOYMPYCHX CPeRax), HMeKT Bhico-
KYK) HAy4YHYIO LIeBHOCTh.

Lensio TarHeH padorel Aeafetes obobuiente pelynebTa-
TOB TEOPETHYECKMX M 3KCMEPHMEHTANBHBIX HCCNEAOBAHMI,
HANPABJEHHLIX Ha PEIICHWE PAla PANHOTEXHHYECKHX 3aiad,
HA OCHOBE HCNOIB30BAHMA OcolenHocTeli pdexta akycro-
ONTHYECKOI'D B3AUMOOCHCTBHA B GOTOYNPYTHX Cpenax.

B HACTOANIEE BDEMY H3BECTHO OONBIICE KOAHYMECTBO
CTeKNOO0Pa3HEIX M KDHCTALIMYECKHX (OTOYNDYIHX Mare-
puanos. OMHAKO NOKCK ¥ HCCNEAOBAHHE MATEPHAJIOB C HaH-
my4qmumMy GOTOYNPYrHMH CBORCTBAMK [POACIKASTCH. YKe
ceifyac, Ha 0aje U3BECTHbLIX MATEpHanos, paspaboTaHbt aKy-
CToonTHYECKHe MOEynaTopn (AOM), Tpebytome Ha nek-
TPHYECKOM BXOAS BCEID HECKOMBKO Necatkos MBT ana ofec-
neverna HPPEKTHBHOTC aKyCTOONTHYECKOTO B3AHMOACHCT-
sud [1}. AOM coctout w3 GOTOYNPYroH AYCHKM, K OHOMY
TOpLY KOTOPO#H NPHKPETNEH MMEKTPoaKyCTHECKHH npeobpa-
3osartens (DA

IMpu cobmopeHnn ornpefeneHHoit reoMeTpHH axycToOn-
THYECKOrQ B3aBMOOcHCTRHA, TUANBKIIHA CBETOBOH MYHOK
OXpparupyeT Ha yOpyroM BOMHOBOM NIAKETE - Ha NpOCcTpan-
CTBEHHOM AHANOTE, MONAHHOIG K ektpodam Al anek-
TPUYECKOTO CHrHana. FHTEHCHBHOCTL, 4acToTa W Hanpabie-
HAEC PacnpocTpaleHHA NpoAH¢pParipoBABIISrG CBETOROTO
myuka ABMAIOTCA PYHKUHAMH COOTBETCTBYIGLIHX MapaMeTpoB
BXOJHOTO JACKTPHYCCKOTO curHama. Kpome Toro, peakums
poTozeTeKTOpa, YCTAHOBNERHOTO HA MYTH TPOAH(pParupo-
BABLICro MOPAAKA, OTCTAST OT BO3AeitcTana Ha Bxofe JATI
Ha Bpema 7=x/V, rie x - paccroanue or BAIl o Touxw
AKYCTOONTHYECKOTO B3aumoneticTans; V - CKOpPOCTb pacnpo-
CTpaHeHns YNpyrore BONHOROTO TIAKETA B CBETO3BYKOMPO-
BOIE.

Oco0CHHOCTH B33UMOAGACTBHA ONTHYECKHX H YNIPYrHX
BOMH B AaKYCTOONTHYECKWX AvelKaX MO3BOMAOT HCMONL3O-
BaTk NOCNCAHNE B KAYECTBE 3aNoMHHAIOWMX yeTpolicts 3V},
peanu3oBaTh HA MX OCHOBE Y3KOMOMOCHBIL  NUHelHLIH
HUNLTP ¢ perynHpyeMoii cpeiHedl YacToTOH, BPEMEHHOH MO-

JNYNATCP HETIPEPEIBHONO AeHCTBHA U T.1. DTH Y¢TPOACTBA MO-
ryT 6bITb HCMOAB3OBAHE! ANA HPPEKTHBHOrO pelieHis pAsa
PanHoONeKTPOHHLIX 33124, TAKMX K4K: KOPPEeKUMd BpeMeH-
HBIX HCKOXEHMI CHMHAanoB, ClIeTAHil nNpHeM YacToTHO-
MOZXYNHPOBAHHLIX CHTHANOB, MpeofpazoBaHHe BPEMEHHOro
MaciTaba cHrHanoB, ofHapyXeHHE B H3MepPEeHHe MapameT-
POB HEW3RECTHLIX PAARONINYYERAR W T.M.

a

1. Koppexkunsa BpeMeHHBIX HCKAMEHHS CHTHATOB

B nmofoii annapatype MarduTHOA 3afiucd, B NpoLeccax
3ANHCH M BOCIIDOMIBEJEHMA, B DEIVILTATE HENOCTOAHCTRA
CKOPOCTH B3IaHMHOMO TEpeMellleHHs MATHITHOMO HOCHTENA H
FONGBKH, HAPYWIAETCA NEPHOANYHOCTh 3aNMCHIBZEMOIC Ha
MarHuTHYI JIEHTY CHIHala. 3TH HADYINEHHA HAILIBANTCA
BPEMEHHBIMH HCKAXKCHHAMM, WAM UCKAKEHHAMH BpEMEKHOTO
MacwiTaba, BpeMeRHEIE MCKAKEHHA BO3HUKAIOT, TAKXKE, [pH
PACTIPOCTPAHEHHH 3TEXTPHYESCKHX CHIHANOB HA HANbHWE W
CBEPXIANbHHE PaccTOAHMA. JIAf yCTPAHEHHA 3ITHX MCKaMKe-
HWH B COBPEMERHBIX cHCTeMax oOpadOTKH AAHHBIX MPHMEHI-
KITCA 3716 KTPOHHO-AHANIOT OBRIE CHCTEMbI KOPPEKLIMH BPEMEH-
HBIX McKaxeHH# carHamoB [2,3]). Viknif OHanaloH Koppek-
uru (e npesbimzer 0.4-0,7 MKC) ABNRETCR XapakTepHoOH
4eprolt COBPEMEHHBIX 3NMEKTPOHHO-AaHATOIOBLIX CHCTEM KOp-
PEKLMH BPEMEHHBIX HCKAXEHHH cHrHANOB. BaxkHeRmwas npo-
Gnema 31eCh COCTONT B CO3NEHMH JIEKTPOHHO-YIIPEBILAEMbIX
BPEMEHHEIX MOLYIATOPOB HEMPEPLIBHOTO AeHCTBHA ¢ IWHpO-
KMM IHanasoHoM yApabisAcMoli sazepxkd. CoppeMeHHBIC
AKYCTOOIITHYECKHE BPEMEHHBIE MOTYIATOPEL HENPEPLIBHOTO
IeicTENA 00eCneINBAIOT BPEMEHHYIO JACPIKKY CHCHANOB B
npeaenax 080 MKC, 9TO MOJIBOMACT TOBOPHTE ¢ BOIMONKHO-
¢Th 3¢ ek THEHOTO pelieHnA yrasadHol npolnemsl Ha Gonee
BLICQKOM YDOBHE.

Haea, 3anoxeHHad B OCHOBY aKYCTOOMTHYECKOTO CTIOCO-
0a KOppeKuHH BPEMEHHBIX HCKaxXeHRMH CHIHanoB, 3aKmoYa-
eTcA B credytoweM. HMelowmmeca B BXOAHOM CHMHane  Bpe-
MCHHbIE HCKaKeHMA euipenstorcs (puc.l) u ¢opMupyoTca
OnokoM BHAGNEHHA W (OPMHPOBAHHA CHrHana OLIMGKH
(BBu®CQ) 2, myrem cpapHenus a3 CHrHana ORQPHOTO
{ynpaBracmoro) reHepaTopa 1 B BXOmHOrO chrHana u(t).
HeoOxoaumad BenuYHHA «3aNazABIBAHMAY WIH «DIEPeHe-
HHs» Ha NyTH 0fpaBaThiBaeMOro CUIHANA, COOTBETCTBYIONIAN
KMetolefica B HeM Bpemenkofi owkbKe, ycTaHaBAMBAETCA
BBIXOOHLIM HAMPAXKEHUEM cymmaTopa 5. Jina obuapykenua u
BLtOEREHHA OCTATOUHOIt BpeMeHHOH OWMOKH B BRIXOZHOM
CHTHANE AKYCTOONTHYECKOro BPEMEHHOrO MomynsTopa 4
uenonessyeres BEBu®CO 3. Coanaume obparnodt ceasn mo
CHTHaNy otOKY (CPABHEHHE BLIXOEHOTO M ONIOPHOIO CHrHa-
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NOB) MOIBONKET OCYIUECTBHTL KOPPEKUMKY BPEMEHHBIX HCKa-
WKeHHHA CHrHAMOR ¢ BRICOKOH TOUHOCTHIQ, MOCPEACTEOM CHHO-
ro aKyCTOONTHYECKOrC BPEMEHHOro Moaynstopa. B 3Tix
YCMOBUAX BPeMs JANEPHKKH BHXOMHOTO CHIHANZ COCTABHT,

r-'rtcjétdt , (1)
a

roe T - [epHOR KOPPEKTHPYEMOro CHrHANA; ¢ - NOCTOAHHAA
BeNIHYMHA, OfpefendeMan NapaMeTpaMid CHCTEMBl H OUEHH-
parotas eé 3¢¢eKTHBHOCTE; §t - MTHOBEHHOC 3HaYeHAe
BpeMeHBON OHBKH.

Hackonbko BApHAHTOR pPeanu3althi 3NMEKTPOHHO-YIIPAR-
JAEMOTO AKYCTOONTHYECKOTO BPEMEHHOrO MOIYIATOPA pac-
cMOTpeHb B padotax [4,5,6].

2. Cnensilumil mpdem 4acTOTHO-MORY/THPOBAHHBIX
CHTHAJTOB.

IMpeumywectsa vacToTHolt Mogynammm (HM) nepen am-
MAKTYAHOW MOonynAUuel (IHSPreTMyeckri BLIUIPLIL, NOMEe-
XOYCTOHYHBOCTb) OCOGEHHO CYIUECTBEHHL DpH paboTte ©
GonbmiMM HHAEKCOM MOMyNAune. [Tocneannti MpUBOAMT K
pacimpeniio cnektpa UM curnana. B obmuHbIX Hekore-
PEHTHBIX NPHEMHKKAX ILAPHHA NOMOCH TIPOITYCKAHHA BEICO-
KOYaCTOTHOIC TPakTa NPHHHMAETCA PABHOH WKpUHE ceKTpa
npuHaMaemore UM curnana. Tostomy, ypenHueHHe REACKCA
MOLY/IALAK OPHBOIMT K YBEMeHHIQ MOWHOCTH IYyMOB,
MOCTYNAIIIHX HA BXOA ASMOAYIATOPA HEKOTEPEHTHOTO NPH-
eMHHKa.

VCTaHOBNGHO, YTO ocHoBHAA dHeprua UM curuana co-
CPEOOTOYEHA B OKPECTHOCTAX Hecyuled YAcToThl, B MONOCE
JacTOT PABHON YABOBHHOMY 3HAUEHHIO MAKCHMANBHON MO-
Aynupyloweli YacTorel. CnexosareNsHo, eCiH YCTAHOBHTL B
AHHEIHOM TPAKTE MPHEMHHKA YCTPOHCTRO THNA YIKONOJ0C-
HOTO NnHeliHOre GUALTPA ¢ peryRupyemod cpelHeR yacto-
TOM, CREAALIEro 3a MIHOBEHHON 4acTOTOH ApHHHMAeMoro
UM cHryana, To MOKHO 3HIUHTENbHO YMEHBINWTL MOLTHOCTh
ROCTYMAXOMMX HA BXOA NEMOAYNATOpa WyMos. B coBpemen-
HHX PamMORPHEMHUKAX N8 pelleHHs 3TOA 3agauM npuMe-
HAKT cnendmue GUABTP WA TeTePOANH, HacTOThl KOTOPBIX
ABTOMATHYECKH MNOACTPAHBAIOTCA NO HenH 06paTHON CBA3ZH
BLIXOJHBIM CHIHANOM COOTBETCTRYIOmero Tpakta (7). Ycr-
poHicTRAM AAHHOID KNACCAa MPUCYILM CNEMYIIKC HENOCTAT-
KH: 2) TeXHUNECKan TPYAHOCTs B NOCTPOSHHH LETN YNIpas/ie-
HUA, K KOTODOH TPeabABNAOTCA NPOTHBOPEYMBhIE TpeOoBa-
HHA HEWCKAKEHHOM Mepelayy CHrHaIoB ynpasnenna u obec-

neveHis GuneTpann wymos; §) TexHuudeckad TPYSHOCTb
oBecmeyeHns YCTORYKBOCTH B 3aMKHYTON NETAS YTIPaBNeHNA;
8) Y3KH Auanaszoy paGo4HX HacTeT; ') HIMEHEHHE NapaMeT-
pOB CNENALLETO GHALTPA ¢ H3IMEHEHHEM HACTOTH HACTPORKL.

B pabote [8] noka3aHo, 4T aKy<TOONTHYECKAA NTHHHA 3a-
aepxkd (AQJI3) TeTepOAHHHOTO THAIA MOXET ObiTh HCNOMS-
30BAHA B KAUECTBE Y3IKOIOJNOCHOTO JIHHEHHOrO (UnbTpa ©
perynupyeMoli cpefiHell 4acToToi, Ha Hase KOTOPOro MOXHO
MOCTPOUTL CeARItH npHeMHiK UM cUrHanoB ¢ NyULIHMA,
Mo OTHOWEHHIO K CYLISCTBYIOIWHM AHANOraM, TapaMeTpaMu.

B AQOJI3 reTepOAMHHOID THITa U3MEHEHHEM YACTOTHL CBE-
T4 B OPOANGPArUPOBABIIEM fIOPAAKE NOL3YIOTCA IUIA BOC-
CTAHOBNEHUA 05paBATHIRAEMOr0 PAIHOCHTHANG, MYTEM ONTH-
YeCKOTO FeTepOAMRHPOBAHUA [9]. YCT2HORMEHD, YTO N0[0CA
nporyckanid AQOJI3 reTepoIMHHOI) THNA ONPEASRACTCA
BHIPAXEHAEM:

n=2,729 V/(nd) , (2)
rie d-aneprypa nagstoWero CBETOBOTO My4Ka .

W3 (2) credyer, 4TO WHKPHHA RMONOCHE MPOMYCKAHUA
AQJI3 reTepoIHHHOIO TUMA HE 3ABHCHT OT YacTOTHl ¢€ Ha-
cTpoliki. K ToMy e, €€ aMINUTy IHO-4aCcTOTHAA XapaKkTepH-
CTHKA MOXKET ObiTh peannzosana ¢ mobeM koadbdmumenToM
NPAMCYTOJTbHOCTH, GNMaronaps €& KOHCTPYKTHBHbIM 6cobeH-
HocTAM, OTCYTCTBHE FaNbBAHHYECKOH CBAIN MEKITY BXOAOM
1 BbIX0HOM AQJI3 ofecrieyHpacT BEICOKYIO YCTORYNBOCTS, &
& BHICOKAA MPOCTPAHCTBEHHRS HIGHPATEMLHOCTE 3G (PeKTHE-
HO QcnabnAaeT WIYME.

AkycToonTiyecknit cnocolb cneamuero npuema HYM cur-
HAJIOE M OCYIKeCTBAMOWME erp ycTpoficTBa AeTATLHO Npo-
ananusuponanst B [8,10,11). Haero, 3a10%eHHYI0 B HX OCHO-
BY MOXHO pe3iOMApOBaTh cremylomum obpazom. Hamyuenue
HCTOYHHKA KOTEpPEHTHOTe CBeTa 1, obnapmalollero AQCTaToy-
HBIMH [IPOCTPAHCTBEHHONA M BPEMEHHOH KOTEPeHTHOCTAMS
{puc.2), pacuiennaoT (GOPMHPYIOIUHM KackaloMm 2 ua asa

Pue.2.

Oy4Ka, ONHH W3 KOTOPBIX HCMONBIYETCA A1A dopMHpoBaHHA
CHTHANMBHOro, a APYroi - TETePOAMHHOTD MyYka NPy NoMoLM
AOM 3. 3atem curHanbHbif # reTepolHHHLIA MyYxH Hampas-
NAOT HA CBETOUYBCTBHTENBHYIO MOBEPXHOCTE GOTOMPHEMHO-
ro ycrpoiictsa 4 Tak, 4to ofecneuuBaetca >PderT onrire-
CKOTO TETEPOAMHHPOBAHAA MEWAy HuMH. B pesynwrate, Ha
BbIX0AE (POTONMPHEMHOTO YeTpoticTaa Ppopmupyetcs UM cur-
Han ¢ OCBHALHER YACTOTSI



€
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AKYCTOONTHYECKHE CROCObLL] OBPABOTKH CHI'HAN

A’ (t) =A(o(t)/KM,- o 3) _

rae Aw () -1eBHAUEA YacToThl npuEHMasmore UM curaa-
na; Ky~ ko3 QHUHEHT apTOMaTHYSCKOR NOOCcTPOHKH YacTo-
Thl H HEMPABJIEHHA TETEPOAHHHOTO MOAR, KOTOpRIH onpemde-
IACTCA MApaMeTpamy y3nos Gnoxa ynpasaesHua 5, obecnesu-
BAIOHIENC BbiACNCHHE HEGOPMAUHH 0 aCTOTe NPHHHMAEMO-
ro CHrHaRa K GOPMHPOBAHHE CUMHAMA YNPaBREHMA.

3. [IpecGpazopanie BpemeHHOro MacwTaba cHrHANOB.

B npouecce HabIi0ZeHUA M AHANH3A [HPOKOMONOCHBIX
CBEPXBBICOKOUACTOTHLIX CHIHANOB TPAOHUHOHHEIMH CpeacT-
BAMH BOZHHKAST HEOOXOAWMOCTb B CTICLIMANGHEIX YCTpOHCT-
BaX PACTKEHHA BPEMEHHOTO Macirtaba cHrHana ¢ ofHOBpE-
MEHHBIM CYXKEHHEM er0 CMekTpa, a AnA oOpaboTkH reo- H
rUOPOAKYCTHUECKHX HHIKOYACTOTHBIX CHTHANOB Tpebyercs
NpeaBapHUTENBHOE CKaTHE MacIuTaba BpeMEHH.

CnenyeT 0cof0 OTMETHTbL MPUMEHEHHE METOAHKH IKCNAH-
AUPOBAHKS BPEMEHHOTO MacIITaba B COOTBETCTREHHO CYKe-
HUA CHEKTPa NEpenaBacMbIX CHIHATOB B TeXHHMKe HanbHei
KOCMHYECKOR CBA3H K TE/NICBHAEHHH, 3 METOAHKM KOMMAHAY-
POBARHE BpEMEHHOro MacliTaba Ang HopMPPOBAHHA CBEpX-
BEICOKOUACTOTHLIX cHrHaoe [12,13].

Conpemenntie [IBM curganoe ommuaytea cnocobamn
IAMMCH W CIATBIBAHIL, A Takke THNOM 3V. Pasnuyator: anek-
TPOMEXaHHYECKH2, INeKTPOHHDBIE, LKDPOBLIE H aKYCTOONTH-
veckite TIBM. Arxycroontiueckue [IBM, B kotopeix 3V
peamuayerca Ha 6ase doroynpyroft auefiku, obnanaroT Ham-
TYUIUMA NOTEHUHANBHEIME BOIMOKHOCTAME. HX 0CHOBHEI-
MH JOCTOHHCTBAMH ABASEOTCA: 1) CKOPOCTL CUMTLIBAHMA, 2,
CNEIOBATENIBHG, M RKOMPOULHEHT TpaHchopMalluy, MOryT
fLITL MIMEHEHB B WIHPOKHX Npedenax; 1) po3MomHa odpa-
GoTka curHanos ¢ Goawwoil 6asofi (10002000} B peansHoM
MaciTabe BpeMeHH.

B akycroonTmyeckom IIBM (puc.l) ckopocTh 3ammcu
pABHA CKOPOCTH paclpocTpaHeHHA YNPYrHX BONMH B CBETO-
3Bykonposoae. CHUTBIBaHHE CHPHANA OCYLIECTBASETCA My-
YoM nazepa 1, ckaHupyemsiM B aneptype AOM 4 nednmex-
TopoM 2. CKOpOCTb CHHTHIBAHHA - CKOPOCTh CKAHMPOBAHHA

u(l)

u(xt)

- Puc 3

CUUTLIBAIOLIETO YHa Vg 3326TCA YIPABAAIOLHM HARDAKE-
HueM U, ®opmupyiomnti kackas 3 ofecnedqunaer weobxo-
AHMYIO MeOMETPHIO AKYCTOOTITHUECKOMO B3aHMONEHCTBHMA B
AOM 4. Boszuukawoumit B samHedt doxanbHON NNOCKOCTH
AOM 4, onrHueckufi CUrHan AeTEKTHPYETCA HOTONPHEMHEIM
yeTpoitcTeoM 5. KosfuumenT macurrabupopaHia NaHHOTO
yerpoitetea [14] onpenenaetca BuipakeHHeM:

K= .1 +RVCK/V ’ (4)

roe R -3HaKoMpHAAWHE k03GEHUHEHT, KOTOPEI MOWET
NPUHKEMATD OBA 3HAMEHIA: TIPH CKAHWPOBAHWH CBETA MpOTH-
BOTICIOMKHO HAMPABNEHII) PacipoCcTpaHeHHs YNPYruX BoJiH,
F=1, a - mo nanpaBncHWO, R =-1. BapuaHThl peanusauun
axycroontiaeckux [IBM paccMotpernt B paGotax [15,16].

3aknioMenne

OGnacTe MPUMEHEHHA AKYCTOONTHYECKMX YCTPOHCTE H
TIOACHCTEM MOCTPOCHHBIX HA HX OCHOBE PACIUHPACTCA ¢ Kak-
AbIM TODOM. JTOMY CMOCOOGCTBYIOT MOUCK HOBBIX (OTOYTIPY-
rMX MaTepHAADE ¢ NYHWIMMH MOKa’aTelaMy, padpaboTka
SpbheKTHBHLIX METOAOB KPENJCHHA 3MEKTPOAKYCTHUSCKOTO
npeofpasoBaTena K aKYCTOONTHYECKOR Adelke, yonexnm e
obnacry paspaboTKA KCTOYHHKOE KOTEPSHTHOrC ¢BeTa i do-
TOAETEKTOPOR.CETONHA MOKHOC C YBEPEHHOCTBIO CKa3aTh, YTO
yke B Onmikafiliie JecaTHNSTHA aKyCTOONTHYECKHE YCTPOH-
CTBA, NpCAHAZHAYCHHAE ANA PElISHRA CAMEKHEAILNX 3anad,
BymyT HITOTOBMEHb B BUAE MHUKPOCHOPOK, He TPEGYIOLIHK
cneuvaisHoll HacTpofike.
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[2) M. Kopenbriow. Koppekuus BpeMeHHLIX HCKaxeHHH
B BuAcomMarHnTodoHe, M.: Tunorpadua I'KTP, 1982.
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AP TACAHOR
AR, Hasanov
SIQNALLARIN iSLONMOSININ AKUSTOOPTIK USULLARI
Bir sira radiotexniki meselelerin, akustooptiki garsthqli te’sirin xiisusiyyellerinin istifadesi ila, halline istigametlonmig elmi tedqi-
qatlann neticeleri dmimilegdirilir. Signallann zaman shriflarinin kerreksiyasinin, tezlik modulyasiyal signallarin izlayici qebulu-

nun ve signallann zaman miqyasinin gevrilmasinin akustooptik iisullarini izah edan struktur sxemler verilir.
Al

AR. Gassanov
ACUSTO-OPTICAL MODES OF HANDLING OF SIGNALS
The outcomes of scientific researches directed on a solution of a series of the radio engineering tasks with use of singularities of effect of
acusto-optical interaction are generalized. The block diagrams explaining acusto-optical modes of a correction of temporal aliasings of sig-

nals are reduced of tracking reception is frequency - modulate of signals and transformation of a temperal scale of signals.

Hama nocmynnenus: 01.09.99 Pedaxmop. 9.Q. Kodwap
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0 MEXAHHU3ME 3ABHCHMOCTH OBPATHOI'O TOKA CEJIEHOBOTO p-n l'lEPEXO,[lA
OT NABJIEHUSA

I''K. AKBEPOB, C.H. MEXTHEBA, H.3. FACAHOB
Hucmumym Quzuxu AH Azepbaiioxcana B
370143, 2. Baxy, np. Jucasuda, 33

OUEHEHE BOIMOKHOCTD BOIHHKHOBECHHA MeHEPALIHOHHO-PEKOMOHHALIKOHHIX HEHTPOB B 0613cTH 06LEMHOrO 3apAAa CEEHOBOrD p-n Ne-
pexona. Flokajzano, yre 3asucHMocTh ofparHere Toka 0T £ 8 npeanpoloiHol oGmacTH xopomo CNUCKIBACTCA TeopheH PHeTyaN-Op-

HKEBCROTO.

UsmeneHne Toka MOMynpoBOAHMKOBBIX npuGOpOE nOA
polpelicreieM famneuust 6nne orMeueno s pabore (1}, B
KOTOPOIl p=n Tepexoibl B repMaHHE GLIAH MOAREPIHYTH BCe-
CTODOHHEMY CXaTHIO, OOHAKO MHTEHCHUBHBIE UCCAEAOBAHUA
3TOre ABncHHA B [1) nokasany, 410 OpH DABNSHHH OCTPOH
HTNOH Ha NOBEPXHOCTh NMOJYNPOBOLHHKOBOTC KPHCTALNA C
P-h TEPEXOAOM, HaxoAAHIHMCH Ha Manoi rybnue noa mo-
BEPXHOCTLIO, BOSHUKXAIOT TaKkKe 3HAYHTENBHbIE HIMEHEHHA
TOKA Uepes Nepexos.

B wactoswed paboTe paccMATPHBAIOTCE OCHOBHLIC (-
3HYECKHME ABJICHMWA, ONpeleffIoWlNe BJIAHHE YNpyrol aAe-
dopMalty Ha INEKTPHHECKUE XAPAKTEPUCTHKH CENSHOBBIN
nprGOpOB, MPHBOIATCA OCHOBHBIE 3AKOHOMEPHOCTH, ONpe-
AENAOUHE YYBCTEUTENRHOCTE TAKWX MPAGOPOR K AJBNSHHIO,
H MPUBOAATCA NMPHMEPL! MX HCTEONB30BAHHA B 3MEKTPOMEXa-
HHYECKHX NpeoCpaioBaTentx.

Hcenenosane 00pa3uyl AByX BMBOB: AMOAB [EPBOIO BH-
I3 M3TOTOBJISHBI B YCIOBHAX, IPH KOTOPBIX B CeNeHe, cofep-
HALEM NMPHMECh TAIOHIA BOSHHKAIOT pasfiyyHbie HAAMOME-
KYMAPHBIC CTPYKTYPB!; AHOAR BTOPOTO BHAA M3FOTOBNEHLI HA
Ga3e HHCTOrO CeNeHa C NPHUMECHI0 MBILUBAKA.

Ipn way4eHHH >PpdexTon, OOYCNOBAEHHLIX BIHIHHEM
LABNEHHA HA IHOMBI ¢ pP-N TISPEXOJOM, BKHLIM ARNAETCH |

elp,
J P;

BeIfOp cnocoba NPUAMKEHHS NABNEHUA Ha HaydaeMmbill o6b-
¢xr. Ilpu 37oM 06LIYHO CTPEMATCA MOMYUHTE MAKCHMANLHYIO
TPAHCHOPMALIMID NABNEHHR, T.€. CKOHLEHTPHpOBATh Gonb-
LIHE MEXAHHYECKHE HANPAKEHHR B OBMacTH H3IyYaeMoro
06bEeKTa.

THIMYHbIE BOMLTAMIEPHBIE XAPAKTEPUCTHKH CENEHOBOTO
p-it mepexoAa, NOABEPrHYTOTO AABNCHHIO, NPHBEACHB Ha
prc.1. JlaBnexue npu WIMepeHHsX He npepbiwano 14107 IMa
(~100 Gap), T.c. obecneurBanack YNpyrad meQOpMALAL W,
COOTRETCTBEHHO, NPAKTHYMECKH MOJIHAA OOpaTHMOCTE Mapa-
METPOB TFOC/IE TIPEKPALLCHI NeHCTBIA ZABNCHHA.

BricokHe MeXaHHUECKHE HANPLKEHAR, ACHCTBYIOLINE Ha
OTASNLHBIE KPACTAANHTH], MOTYT TIDEBBICHTL NPEASn Yrpyro-
ctd [2]. Dro npuBoanT K ¥X nMnacTHueckoMy AedopMHApoBa-
HHIO ¢ 06pa3oBaHuEM THCTEPEIUCOR,

Mo Teopnu (1] NpH MaNeIX AABIEHHAX MEXaHK3M NMPOBO-
AMMOCTH 00YCNoBAeH BO30Y:KASHHEM OOPaTHMBIX reHepald-
OHHBIX HEHTPOR B 00NacTH 06BbEMHOTO 3apaia.

B ofiluem cnydae ¢ Y4eTOM MeHEPALINH ¥ peKOMOMHALINAH
B 0GMACTH p-n Nepexona TOK Yepes mepexol 3alaeTe Beipa-
HEHHEM.

s
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Puc. |. BonstaMuepHile XapakTepHCTHKN HPH PA3IHMMBIX AgE-
NeHuAX : 1 —p=0; 2-p=210°Ta;3 - p=4-10° TIa;
4-p=610%Ta; 5 —p=8.10%11a; 6 p=110"[la.
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+ exp —_— = l) (1)
i Paccmm‘pum BO3MOXKHDBIE NMPHYHHEL HADMIOAAEMBIX HIME-
HeHul mapamerpos. M3 puc.l BMAHO, 9TO TMPH MANBIX Ugg,
BEHUHHA Joo, HEIRAUHMTENLHO pPacTeT ¢ ZaBACHHSM. [lpn
YBEJIMMEHHH U, TEH30TOK CTaHOBHTCA Gonblue, omHOBpES-
MeHHO HalmomaeTcA MIMEHEHHe HaKmoHa kpushix BAX,
Tlepaoe cnaraemoe (1} yUHTLIBAET IeHEPALHOHHYIO COCTAB-
naomyio ofpatroro Toka, HMamexenwe Benuumuyl Jom, o
HakoHa BAX soxHo ofpacHuTb BO3OeiicTBHeM maBieHnA
Ha DapaMeTpel, BXOARLME B 3TO cnaraemoe. Habnogeno
YMEHBLICHHE BPEMEHH XHIHK HEOCHOBHBIX HOCHTENeH TOka
T ¢ MaBneHuem B mpenenax or 1,6:10° zo 0,7-10%. Oauaxo,
KaK BUIHO W3 pHCYHKA, HabnionaeMoe UBMEHEHHE Joqp 3HA-
UHTENLHO GOMBILE KPATHOCTH MIMEHEeHHA 7 ¢ sasfienuen. Mo
(1) oaxum H3 noxasatenedt BO3BYxNeHHA 0GpaTHUMBIX CeHe-
PAUHOHHBIX 1EKTPOR MOXET ObiTh MIMeHeHHe W ¢ DaBAEHH-
eM. Ilna reteponepexoaos:

6\[2{8!,% + anWDqu - u)
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T.€. OCHOBHBIMH NAPaMETPaMH, ONpeleNAIoAMy W, IRITIOT-
¢4 KOHUCHTPALMM HOHM3OBAHHBIX MPHMECHBIX UEHTPOB Ny,
Np B 06nacTH ofsemuoro 3apsifa. [10 eMKOCTHEM UIMEpeHH-
AM HabnmOACHE HIMeHeHHA Np¢ fasneHueM ot 1,42- 10%enm™
10 4,1-10" cm” 1 N, - o11,1-10" oM™ 10 3,8:10' ¢m™.
 OnHHM W3 KPHTEPHEB, NOATBEPKAAIOIMX HANHYHE TeHe-
PAUMOHHOTO TOKA, ABNACTCA YAOBNETBOPEHHE COOTHOILIEHHA
Cs Jogp. =const (3), rae Cg- GapbepHas eMKOCTb p-h Mie-
pexona.

B DaHHEIX H3MEpenuax dopMyna (3) b HHTEpRANe Ugq, OO
5-BOMLT OCTACTCA MOCTOAHHOI.

Takmm obpaszom, HIMEHEHHE [, POCT KORLEHTDALHM HO-
HH30BaHHLIX TNPRMECHBIX LEHTPOB, YACRIETBOPEHHE KpHTe-
PHA TeHepatldOHHOTe Toka (3) moRTBepkAaeT BOOYKICHHE
JaBNendeM OBpaTHMBIX FeHePAUMOHHLIX LieHTPoB B 06jacTy
ofbemMuoro 3apsga. IIpH HamAYWK fAASREHHA 3ABHCHMOCTE
Joup ©T E B MpeanpoGofHoi 06nacTi XOpolo ONHCHIBAETCA
Teopuieli GucTyns-OpKeBCKOTO

Togp = A exp[—

B (3) moaenupyetca NOBEACHHE MOMYNPOBOIHHKOBLIX
p-n TEPEXOA0B [PH NPOTEKAHMM Hepe3d HHX GONBbIIKX TOKOB
W Accneayeren »pdekT caMopasorpesa. [Tokazane, 4To Npo-
Goli 8 p-n nepexoAax BO3HHKAET U3-3a MOZYIAUNK MPOBOAH-
MOCTH, CO30aBaeMON TeHepauMelt HEOCHOBHBIX HOCHTeneH.
CrenopaTenbno, HabmomaeMelli 3KCTIOHEHUHANBHBIA pocT
Joep 00YCNOBNEH TEHIOMONEBLIM BOIOYMIEHHEM HEOCHOR-
HbIX HOocHTeNed Japafa.

Puc.2. NEMOHCTPHPYET BAHSHUE NABNEHUA Ha AWHaAMHue-
cKWe xapakrepHcTHkM. BumHo, 410, KAk 8 CTATHUECKOM, Tak
U B OMHAMMUECKOM PEXHMAX, BIMAHUE JABNCHUA CKA3EIBACT-
cAl, TNasHLIM obpasoM, Ha ofpatHo# BeTsn BAX.

ep — fE
—————— 3
o ] (3)

POB, C.11. MEXTHEBA, H.D. TACAHORB

(6)
Puc.2. InHamnecxkie BONLTAMNCPHLIE XAPAKTEPHETHRR.
a—p=0;6-p=110"Ma

OCHOBHEIE 3AKOHOMEPHOCTH, DACCMOTPEHHBIE B BhIlie-
YK23aHHBIX DN MEPEXOLAX, MOTYT GBITH NPUMEHEHBI X APy~
THM MOMYNPOBOAHHKOBEIM TpUGOPaM, TAKMM, KAK TPaH3H-
CTOpRL, TYHHENBHBIE AHOABI, KOHTAKT METAIN-NOAYNPOBOA-
HHK W ZDYTHE,

[1] W Rindner, J. Braun. ). -Appl. Phys., 1963, 34, Ne 7,
pp. 1958 - 1970.

[2) BI.Muzar, MA Pow, O.H Hyeait. Mypuan Texurdec-
kot pusrkn, 1999, T. 69, peIn.2.

[3] A. Ajith, M-Chang, J. Jenold. JEEE, Trans. Electron De-
vices, 1993, 40, Ne 10, pp. 1836-1844.

H.K. Dkbarov, $.1. Mehdiyeva, N.E. Hasanov

SELEN p-n KECIDLORIND® 9KS CORSYANIN TSZYIQDON ASILILIGININ MEXANIZMI HAQQINDA

Selen p-n kegidlorinin hecmi yiksek oblastinda tezyigin 1@'siti ilo generasiya-rckombinasiya merkezlerinin yaranma imkanlan

givmetlandirilmigdir,

Gosterilmisdir ki, gerginliyin elekiriki desilma gerginliyinden agaf givmatlerinde sks careyanin sahaden asithilifnn Fistul-Opjevski

nazeriyyasi ila izah olunur.

G.K. Akberov, S.1. Mekhtiveva, N.E. Gasanov

MECHANISM OF RETURN CURRENT DEPENDENCE ON PRESSURE IN A SELENIC p-n TRANSITION

The possibility of generation-recombination centers formation in a space charge field of the selenic p-n transition is estimated. It is
shown, that dependence of a return current on E in prebreakdown area is satisfactorily described by the Fistul-Orjevsky theory.

Aama nocmynaennn: 28.07.99

Pedawmop: J.11. A00unes
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I.LASER SPECTROSCOPY IN THE INVESTIGATIONS ON SPECTRAL-LUMINESCENT
PROPERTIES OF VIPER METABOLITES

SH.A. TOPCHIEVA
Institute of Zoology of Azerbaijan Academy of Sciences .,
Passage 1128, block 504, Baku 370073, Azerbaijan

Speciral-luminescent characteristics of viper venom metabolites isolated from the intoxicated animals were studied exciting them by

LGl-2t type of impulse nitrogen laser {337.1 nm, 10 ns).

PL spectrum of viper venom metabolites is occup1ed the region of wavelength 485-520 nm. Halt width ot PL spectrum of venom me-

tabolites covers the region of 0.63-0,88 eV.

It is impossible to found out the high-active toxic sub-
stances and also venom toxins and products of their biotrans-
formation in extremely small doses without using of high
sensitive analytic methods [1] .

There are many chemical compounds having proper lu-
minescence in the tissues of animal and human organisms
and by conirast biomoleculas promoting putting out of lumi-
nescence occur [2].

Cell luminescence responses on slighiest disturbances of
their functional state [3]. Using of luminescent analysis to
study of luminescence of venom and its metabolites as wen in
the experiment with the purpose of disease diagnostics is
great interesting.

Metabolites of venom were divided by the pel-chromato-
graphy method in the column with Sephadex G-75 with 0.04
M phosphate sodium buffer and ion exchange chromatogra-
phy in the column within servacel DEAE-52 by stepped
elimination with 0.03 M sodium chloride solution.

Photoluminescence spectra of venom, proteins and me-
tabolites were studied in the setting assembled on the bases of
spectrophotometer SDL-1 of the firm “LOMO” (Leningrad)
with automatic record. The memory oscillography of two-ray,
universal C-1-74 to registrate of temporary dependence of re-
gistration of physical processes proceeding within 107-10"%
was used.

Phototuminescence spectra of 19 metabolites of were
venom studied exciting them by LGJ-21 type of nitrogen
Laser (337.) nm, 10 ns) PL spectrum covers the region of
wavelength 360 + 630 nim.

The change of PL intensity and displacement of maxim
depending on concentrations of metabolites and their struc-
ture respectively was observed. Maxim of PL metabolites
appear at 485, 495, 510 and 520 nm (figure 1,2).
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Fig. I Photoluminescent spectrum of metabolite of A,,.~480 nm.
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Fig 2 Photoluminescent spectrum of metabelite of 4,,,=510 nm.

Investigation on spectral — luminescence characteristics of
metabolites of venom isolated from organs and tissues of
experimental animals intoxicated by venom influencing by
impulse nitrogen laser showed, that positions of maxima in
the luminescence specira of venom, proteins and metabolites
are not differed and occupied the region of wavelength
480+520 nm, their luminescence intensity is lower than in
whole venom, .

Spectral luminescent characteristics of venom metabolites
isolated from organs and tissues of the experimental wice are
presented i table 1.

: Tabte 1.

Spectral lwminescent characteristics of metabolites of venom

extracted from ergans and tissues of intoxicated mice.

M. thous. | Half-width of PL. | A,
Dalion Spectrum, EV

153 0.75 510
150 0.68 495
146 - ~ 0.74 | 495
142 0.7t 500
139 0.67 480
136 0.78 480
132 0.66 490
113 - 0.68 510
102 0.77 485
92 0.81 495
B9 0.85 485
80 - _D.BR 485
69 7 0.63 510
63 Q.72 510
43 | 0.71 495
35 077 = 510
29 0.75 . 500
it | 0.74 320
2. 5 0.83 320




As it is shown on the figures the luminescence spectrum
of products of zootoxin biotransformation has similar form
and ¢lear maximum of photoluminescence.

Kinetics of luminescence of venom metabolites was stud-
ied.

Typical Sor all stidied compositions temporal depend-
ence of maxima of PL intensity was presented in figure 3.4.
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Fig 3. Temporal depend‘énce of PL spectrum of metabolite on vi-
pera venom for maximum A =520 nm at 300 °K.

Intensity of photoluminescence in the wide interval of
wavelengths after stopping of exiting is decreased in due
course according to exponential law:

t
I=1, exp(— —] ,
70

where I — intensity at the time, I, - intensity at =0, 7 -
constant time characterizing the life time of excited state of
luminescent center.

According to formula 1gI decreases linearly when ¢ in-
creases. Depending on amount of Juminescent centers there
are regulated several linear sections are differed which is
striking illustration of presence of these centers in the pat-
terns of venom or metabolites. [t was obtained from ones data
that 1= (2-3) 1 07° ¢ (tabl 2).

Table 2 shows the temporal dependence of maximum of
luminescence on viper venom metabolites.

Laser spectroscopy method of venom extracted from organ-
isms of animals intoxicated by viper venom, much more
raises significance of studying of tissues luminescence and
broadens application of luminescent analysis.
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Fig 4. Temporal dependence of PL spectrum of metabolite on vis
pera venom for maximum A =510 nm at 304 K.

Table 2.
Temporal dependence of luminescence on viper venom

metabolites '
Intensity, I in orbitrary units Time £ in sec
M. m., kD M. m., kD

2.5 153 89 25 153 | 89

108 52 50 3 5 5

92 42 34 10 10 |16

74 a2 26 15 15 [ 13

64 26 21 20 20 [ 20

44 20 15 25 25 [ 25

R I3 12 30 30 |30

24 13 9 35 35 [33

18 11 3 40 40 |40

16 b C 7 45 45 | 45

13 8 6 50 50 | 50

10 7 5 55 55 |55

9 7 4 60 60 | 60

B 6 4 65 65 | 63

7 7 3 70 0 11

7 8 3 75 75 {75

N 7 8 25 | 80 80 180

7 8 25 | 85 85 |85

"~ .o 9 . . . 90 .

[1] H Seilow, E. Pollord Molecular biophysics, M. Mir,
1964, p.488.

{2) R M Hochstrasser, C.K.Johnson. Electr.Ont, 1985, v.21,
p. 100,

i3] A.B. Priezjov, V.V. Tygin, A. Shubogkin. Laser diagnos-
" tics in biology and medicine, Nauka, 1989, p.240.



£.9. Topgiyeva

LAZER SPEKTROSKOPIYASI VASITOSILO GURZ® ZOHORININ METABOLIZM M@HSULLARININ
SPEKTRAL-LUMINESSENT XUSUSIYYOTLORININ ToDQIQt - ‘

Zaqafqaziya giirzesi zeheri ito zoharfendirilmis heyvaniarin orqanizminden gixaritmig ilan metabeljterinin spektral-liminessent
xiisusiyyatlori LQI-21 tipli (dalga vzuntugu 337.1 nm, impulsun davam etma middati t6ns) impuls azot lazeri vasitasile hoyacanlan-
dindms ve dyranilmisdir.

{lan zeheri metabolitlerinin FL spektrleri 360+630 nm interval shate edir, isiglanma maksimumu 485+520 nm dalga uzunluguna
uygun galir. Zehorin metabolitlorinin FL spektrinin yanim eni 0.63+0.88 eV,

HL.A. Tonynesa

JIASEPHAS CNEKTPOCKOIUA B HCCJ/IEJOBAHMH CIIEKTPAJIbHO-TIOMHHECLIEHTHBIX CBOACTB
IMPOAYKTOB METABOJHIMA AJA I'OP3BI

HayucHb CNEKTPANbHO-TIOMHHECKEHTHEIE XaPAKTEPUCTHKH METabONMTOR ALA 3aKARKAICKOH FIOP3E, BAURENEHHBIN W3 OPraHM3MA HHTOK-
CHUMPOBAHNBIX KHBOTHEIX, 1PH BO3GYNRASHUH MX UMNYILCHBIM Q30THLIM fasepoy THna JITH-21 (anHHA RomHe: 337.1 HM, ATHTEABHOCTD
uMmyaeca 10 ne)

Criextpu ©J1 MCTAGONHTOR SMEHHOTC A1A OXBATHIBAOT 00AACTH 360630 HM C XapaKTCpHbIM MaKcHMyMoM B Mipedenax 483+320 wm,
TMoaywupsra O cnexrpa $J} MeTabonntos ana HaxemuTea b npeaenax 0.63+0.88 3B,

Hama nocmynsenus: 18.10.99 Pedaxmop. b.I". Tazuee
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®OTOYYBCTBHTEJIBHOCTD, 3ABUCAILNAA OT BPEMEHH B CdGa;S,

*

T.I. KEPUMOBA, 3.I'. MAMEJIOB, A.T. CYJITAHOBA

Hucmumym Quzuxu AH Asepbatioocana
370143, z. baxy, np. I'. Oxcasuda, 33

Hocnepnsanach KHHETHXE MIOTCPMHYECKOrD YHCIWYSHMS CTAUKOHAPHOTO (pOTOTOKA NPH PAIHYMHMWX AAHHAX BOAH B03BY:HIaOWero
cbeta. OGHapyHeHo yBenuuente (oTORYBCTBHTEALHOCTH 06paiod co Bpemenes. B cnexTpax doTonpoponumocTh nabmonaempie ocoben-
noctH ipy 3.1 1 2.95 3B cBA3aHE C MEXKIOHHEIMH MEPEXOAAMA 13 BANEHTHERIX MORIOH I+ F 7 1 Fs+F, B 3ouy nposoaumocts J 5+ Oco-
SeuHoctH npu 2,75 W 2.38 3B ofycnoBneHH NepexonaMy U3 AKLIEITOPHEX YPOBHEH B 30KY NPOBOIHMOCTH.

CdGa,S, OTHOCHTCA K CAOKHBIM aJIMaz0NoL00HLIM NOMY-
23,6
ponpoeoanukaM THna A“B3C,, xpucrannusyerca B Tetpa-

2
FOHANBHBIA CTPYKTYpE ¢ TPOCTPAHCTBEHHON rpynmod Sj.

CrnoxHsiti XHMHUECKHI COCTAB, HUIMYHE OBYX THNOB aTOMOR
B KaTHOHHOH MofpelieTke 00GYCRAENHBAIOT OOTATRIA CTIEKTP
JOKANBHLIX COCTORHWH B 3anpemeHHol 3oHe. OnTHYECKHE,
JoTOdEKTPHYECKHE W H3ny4arenbHeie cBodcTBa CdGasS,
uccneaosanucs B prae padot [1-5]. PesynbTarhi 3THX Hcone-
JOBARWH YKa3u1BalOT Ha GOraTsii CRNEKTP NOKANbHBIX LIEH-
TPOB B 3anpelweHHol sone. B HacToawed paboTe npHeonsTes
PE3YABTATH HCCAEAOBAHHA BIHAHWS OCBEWICHNA Ha GOTo4YB-
CTBHTENBHOGTE MOHOKpHCTaW1OB CdGasS,.

Hecneqyembie MOHOKpUCTAINbL Gbina MOMy4eHbl MeTO-
[OM ra3oTPARCOOPTHRIX peakumil. B xadecTse TpaHcnopTepa
GBI HCTIONL30BAH KPHCTALLHMecKuit Hof. BripamenHsie Mo-
HOKPHCTAAIB HMEH BHA TPEXFPAHHBIX MPH3M ¢ 3¢PRANLHBI-
MK TIOBEpXHOCTAMU. 1A npoBeReHHA uiMepeHnil obpasuam
NPHAABAACS BUA ILIOCKOMAPANIENLHLIX NNACTHH PA3MEPAMH
3x2x1MM’. B KauecTBe QMUUECKMX KOHTAKTOB MCIIOML30BA-
€1 HHAxh. O6painsl HMENN II-THN MIPOBOAHMOCTH H YAEABHOE
conpotieaekve 10'"-10"Om-cu npu 300°K. O6pasuer Mon-
THPOBAMHCE B KPHOCTAT H BO BPEMA HIMEPEeHHH MOANEHKH-
pancs Bakyym 10710 MM pTyTHOTO cTORGA.

Cyts ofiRapyeHHoro GOTOCTHMYTHPOBAHHOTC ABNCHHA
B CdGa,S, 3axmodaerca B cremyioumeM. IlpH OCBEIUGHHH
MPeABAPUTENLHO HEOCBELICHHMX MOHOKPHCTALIOR CTALMO-
HAPHLIM MOHOXPOMATHYECKHM CBETOM MMOCTOAHHOH HHTEH-
CHBHOCTH #3 oOnactd 3HeprHid 2.6+3.2 3B doToTek BHavare
He ofiHapyxuBaeTcd, T.¢, opasell ocTaeTeA HeQOTOUYBCTRH-
TefbHbiM. [0 HCTEYSHHH HEKOTOPOTO BPSMEHH MOABMAETCA
$OTOTOK, KOTOPBIH PacTeT M AGCTHIaET IHAYUTENLHOMH BENM-
YMHBI, T.C. B MpoLECce OcBeleHna obpaseu cTanosuTea do-
TOUYBCTBHTEILHBIM.

Ha puc.1 B nonynorapndpmuieckom maciitabe npeacTas-
NeHa KHHETAKE H30TEPMIECKOro YBEAWIEHHA CTALUNOHAPHO-
ro ¢oToTOKa NpH PUKCHPORAHHON ATHHE BOMHEI BO30YK-
zaouwlero ceeta npu 300K J,=J, (t). Hpn cHaTHy 3TUX
KpaBLIX O0pasell BbIAEPKMPANCA MePell KAKAMM ONLITOM
OfHH CYTKH B TEMHOTE ¢ CIHHAKOBLIM BPEMEHEM NpenBapH-
TenbHON Temmuonoll MHkekunn. Kak BHIHO M3 pHCYHKE, B
nepabié cexyHObl 0Opasel He POTOUYBCTBUTENEH. YBenuve-
HUE (POTOUYECTEHTEALHOCTH TIPOHCXOAUT B TEUEHHW uaca H
Sonee. IMonoBHoe apnedpe Habmonanact Takke B Cdln,S,
[6).

Uccnenosancs CnexTpanbHuiil COCTZB CBETa, BhIRIBAK).
WM yeenuuenHe JoTouyBCTBHTENRHOCTH. Ha puc.Z npen-

1,40
5
i5 t p
g ¢ ,s\
22
- %
St -%
-1
Il ,f
g { 2 3 l,g{t,c)

Puc.!. Usotepmuicckoe ( =300 K) ypemnycHHe cTalHoHapHO-
10 $oToToKa CO BpeMEHEM NPH PA3THEHLIX JMHHAX BOMHe
BOOYRIArOULero ceera Je=J, ( t ) :1-480 am; 2— 450 nu;
3-440HM; 4-430 HM; 5420 HM; 6-410 HM;

7 =400 nm; 8 — 390 HM.

CTaB/£HA 3aBHCHMOCTE dJOT‘O‘I‘OKa OT IOINHHE BONMHE ITAJAr0-
mero Hsmyuends npy 304 K, Buano, 4TO MYBCTEMTENRHOCTE
OXBATHIBACT 3HAYHTENEHYIO obnacte CTIEKTpa, MPpHHEM 3HaTe-
HHe POTOTOKA TAKKE YBEMHIMBALTCA CO BpemeHeM. B cnex-
pax (poronposostumocti Habmoaaores ocobennocT npH
sepriax 2,75 sB(A),2,88 aB(B),2,95 sB(C) u 3,13B{I).

¢
Ir'fﬂ 3 A [
}
15t
10 p
51
X
0 el :
2627 28 29 30 3ghwa8
Pue. 2. 3aBMCHMOCTL CREKTPANBHOMES pacTIpeIeneHHs CTalno-
BapHore GoToTOKa OT BpeMeny npu =300 K: | - 100 C;

2-5000C, 3-1000C; 4-2000C; 5-3600C.



TOTOUYYER TEALHOCTh, 3ABHCH EMEHH B

Ans HoeATHQHKAIHH OcobeHHOCTeH B cnekTpax doTto-

npoponumocTH CdGa,S, ofpatumca Kk 30HHOH CTpykTYpe /' ", {-
CdGayS, B I'(000). Ha prc.3 npeacTaeaeHa cxeMa OnTHYe- 5 g

cKHK nepexonos B I7(000) npH yueTe CnUH-opSHTATLHOTO K
p n PH y4 p —' r ‘ /_; ¢ /.;

KpHCTAMAHYeCkoro pacweredn [7]. BaneHTHag ioHa B
(000) cocToHT H3 TpeX toa30H [ 3+ , T+l , Fetl 1 (lf) : l(/U
MUHNMaNBHBIE ONTHYECKKE fepexonl A7 (F+ =1+ ;) .
pasubl 2,96 3B npu 300K & 3,05 3B npu 77 K. OnTHueckue -L ..l
NEPEX0Abl M3 HIWKHEH BATEHTHON 30HE B 10HY APOBOIMMO- H(ﬂ ”ﬂ;
CTH B’ (st iy = 5+) npu 77 K parus 3,230 B. Buawo,
YTO 3HEPrETHYECKOE PAcCTOAHME MEXOy MOTYpPOBHAMA Ba- : P A
NEHTHOM 30HB! [4+15 H I+ nopaaxa 0,13 »B. B cnextpax A B
(OTONPOBOAHMOCTA 3IHEPIETHHECKOE DPACCTORHHE MEKAY f 8
ocofennocTaMu C 4 D nopagka 0,15 3B, [Tosromy MoxHo C
TIPEANOOEHTE, 4TO 3TH OCOGCHHOCTH ODYCNOBNEHBI MEX- — /; */;
30HHBIMH TIEPEXOOAMH U3 BANEHTHRIX MIOMROH [+45 , Jo+1,
B 30HY MpOBORMMOCTH [+f, HuskoaHepretuuecxue Mak- - /;‘fl‘g
cuMymsl npu 2,75 5B & 2,88 2B cremyer caasate ¢ nepexo-
JaMH M3 AKUENTOPHLIX YPOBHER B 20HY MPOBOAHMOCTH. - /‘é e f‘ )
MexaHnaM MEANEHHOTC YReNIHYeHMR (HOTOYYBCTBHTEND- - - 7

HOCcTH B Cd(GayS, aenAeTcd NpeiMeToOM TANBHelllWX Hcchie-
0B2HUIL FPuc. 3. CxeMa ONTHYECKHX MEpexonos 8 IT000) CdGa,S,.

(11 AT Iyceinos. Jucc. wa coucxanne yuewoh crenewn. [5] A.d. Bapeys, C.B. Bvmspexuis, H.C I pymué. @TH,

KaHA. $pH3.-mar. Hayk, 1970, ¢, 134 1980, 1. 14, Ne §, ¢, 20,
21 AH. Feopzobuanu, CH. Padayyaw, HM. Muzunsny. (6] Takeo Takirawa, Hidemi Takeuchi and Kohje Kanbara
OTIT, 1985, 7. 12, Me 2, ¢, 193: Japanse Journal in Appl. Physics 1988, v.27, Ne2 p. 234,
(3] AN. Georgobiani, S.J. Radaytsan, J M. Tiginyani. Phys.  [7] T.I. Kepumosa Hass. AH CCCP, cep. Heapranmaeckue
Stat. Sol. (a), 1982, 69, Ne2, p.' 513. MaTcpuansl, 1989, 1.25, .11, c.1874,

[4] P.Kivits, J. Reulen, J. Hengriex, F. Van Empel, J. Vank-
feff 1. Luminescence 197, 16, No 1, p. 145.

T.H. Karimova, Z.Q}. Mammadov, A.H. Sultanova

CdGa:Ss MONOKRISTALLARINDA FOTOHOSSASLIGIN ZAMANDAN ASILILICI

CdGa:84 monokristallarinda 300 K-de stasionar fotocoreyanin izotermik kinetikas) todqiq edilmigdir. Fotohassashigin zamandan
asih olaraq artmasi migahide edilmisdir, Fotokegirici spektriarinds miisahide olunan 3.1 va 2.95 eV maksimumlar elektronlarm
Fe+I7 ve Is+iy valent seviyyelorinden S+ kegirici zonasina kégtiriilmasi ila izah olunur. 2.75 ve 2 88 eV enerjili maksimumiar
iso akseptor seviyyelerinden kegirici zonaya kegidlerle izah olunur.

T.G. Kerimova, Z.G. Mamedov, A.G. Sultanova
PHOTOSENSITIVITY, DEPENDING ON TIME IN CdGa,S,
The kinetics of isothermal stationary photocurrent at constant length of stimulated light at 300 K has been investigated. The increase of
samples photocurrent with time are revealed. Peculiarities observed at 3.1 and 2 95 eV are connecled with interband transitions from valence
underband s+ and I+ 1o conduction band 75+ photocurrent. Peculiarities at 2.75 and 2.88 eV are stipulated by transitions from

acceptor levels to conduction band F5-+7.

Hama vocmynrenun: G1.12.99 . Pedaxmeop. C.H, Mexmuesn
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YIPYT'OE PACCEAHUE HEATPOHOB C SHEPTHEN 14,7 M>B H30TOIIAMH CPEAHHUX
ANEP

X.OL. ABAYJNJIAEB, M. 1. MAMEIOB
Baxunckuii Focyoapemeenniviit Yuusepcumem wn. M A. Pacynzade
370148, 2z Baxy, ya. 3. Xanuroea, 23

TNpoaHANNINPOBAHE! PE3YALTATEE HIMEPCHHA AHGBEPEHURANEHEIX CEYCHHA YIPYTOrD PAcCesHHA HElTPOHOR C mepryeiil 14 M>B ans
ancp Fe(54, 56), Co (39} u Ni(58, 60). Beeaennl nonpagks ma Yriosoe paipeliciHe, OCHAGIEHHE H MHOCOKPATHOS PACCEAHHE METOAOM
Monte-Kapno. 3KeTIEpHMERTANLHEIE PEIYALTATE CPABHMBAIOTCA C PACHETAMH [0 OITFHYSCKOH MOSCAK AApa.

HakonneHnne K HACTOSULEMY BPEMEHM 3KCMEPHMEH-
TANbHBIE OJAHHBIE MO YOPYTOMY Pacceanvid OHICTPBIX Held-
TPOHOB ATOMHEIMH APaMK TIOYHYEHBl, KK TIPABHNO, B 3KC-
MEPHMEHTAX ¢ MHLIEHAMU €CTECTBEHHOT0 W3OTONHOIO CO-
CTABA. B TO BPEMA, KAK JHAROMMYMECKHE JKCTEPUMEHTH C
NPOTOHEMH NPOBOIATCA HA H3OTOMHYECKH YACTBIX MULICHAX.
310 0DCTOATENLCTBO 3ATPYAHACT HENOCPEICTBCHHOE Cpan-
HEHHE H COBMECTHBIM aHANH3 BaHHEIX [0 YOPYroMy pacces-
Huo Heitrponos 1 npotonoe [1]. Hpencramnser nwrepec
TAKHE BRIACHEHHE HIOTONHLIX 311)11]&1(1‘03 B YIPVIOM pacces-
HUH HelTpoHos, OOYCNOBASHHBIX HHAHBUIYANLHEIMH CBOM-
CTBaMU A1ep.

* B nacroaweli paboTe 43nokeHsl peIvikTaThl HCCNEAOBA-
HMR YTIPYroro paccesHils HelTpoHOB ¢ 3HeprHed 14,7 MiaB
AlpaMH pasgeneHunx Hiotonoe Fe(54,36), Co(59), Ni(58,
60). udbepeBuManbible  CEHEHHA YNPYTOTO PacCeAHHA
HEHTPOHOB 3ITHMH AJPaMH HM3MeEpeHbl B UMAHHIPHUECKOH
reoMeTpHH METOIOM BPEMEHH MPONeTa ¢ perHcTpauued co- |

U (r) = = Ve I{x)/1(0) + iWse [df (r)ar] +
w ) - [4E86 - 2L
f, = exp(- pr)pr ,R, = r,A"”

dopm-dakrop £ (r) AnA MHAMON YACTH NMOTEHUMANA
HMeeT obbraHyio hopMy Byaca-Caxcona.

OnTHMaIbHBIC TApaMeTpsl NMOTCHUHANa NOMYYcHbl MOA-
FOHKOR TEOpeTHUeCKHX 3HAYEHHH K 3IKCIEPHMEHTAILHBIM
DaHHBIM, HCNOAL3YR KPHTEPHil:

a*@.)]

‘i[ 0

ini

pm(r)/p(o)

TYTCTEYIOWEN cruaCTHUB M3 peakudu T(d,n}e, CITyHa-
wehl HerounukoM Helltponos. Himepenus swinonHenw B
Axanasone yrnoe o1 10 a0 130: Dueprerudeckoe paspewe-
HHE NP HCTIONSLIOBAHHEIX MIPONETHRIX PatCTOAHUAX COCTaB-
nano ~10 %..

HismepcHHEIE ceveHHA HCNPABNEHH C YueToM 3pdexTos,
oGYC/NOBIEHHBIX KOHEYHOH TeoMeTpuell 3KCNEpHMEHTE M
MHOINOKpaTHeIMH npoueccamH. IlonpasBkH Ha ocnabnenwe,
KQHEYHOE YITIOBOE PaspelleHMe H MHOTOKPATHOS PacCEeAHHE
paccuuTany metogoMm Monte-Kapao. Bknaa weynpyroro
PAcCeAHHA Y4TEH METOIOM CHMMETPH3AUMD MHKA YOpyro
paccesHHbIX HeltTporos [2].

Hcnpaenenrbie sHaueHua AH(rbepeHUHANLHBIX ceMeHil
CPaEHHAARMCH ¢ TEOPETHYECKMMU PACcHeTaMH, NPOBENSHHE-
MH Ha ocHoBe nepedopMupoBanuol onTHueckolt moaenw
sapa [3). B Mogenu uemonesoRar NoTeHUMAT REA;

Vo (a/m_c? Xi/ )z, (r)/ar] &8,

o+ explle - &,)0, ]

MHHHMALHbIE 3HAYEHHA 7° M COOTBETCTBYIOLINE HM Ha-
Gopsl napameTpoB NpHBeAcHH B Tabnuue 1. Jaa cpasHeHnn
B Ta0/uile npuBeneHs Habopbl NapaMETPOR, NIOMYHYEHHBIE B
paGote {]] M3 awWanusa YOpYroro paccesHnA HEWTPOHOB
Ennzkix sueprvif snementamu Fe a Ni ectecTsennoro m3o-
TonHoro cocrasa. Habmopactea Gnuixoe cornacue Memay
BAaHHBIMA 3ToH paboTH M HAWKMMA pe3yNbTaTaMHy.

TaGnnua I OmruMantHble HAGOPH NAPAMETPOE NOTEHLAANA.

Fe(54) | Fe(56) | Fe'[1] | Co(59) | Ni(58) | Ni(60)] Ni1]
E(M3B) |17 [147  |147 |14 147 [1a7 [14.7
Vee (MaB)[50,10 50,15 [49,97 (484 |a9.0 |49 [48,48
W (MaB) | 73 1 1.2 754 106 [107 [113 J10,73
Vo MaB)[110 D110 [ 60 | 85 100 |35 |60
@ (@) | 052 [ 0,50 | 0,572 | 0,57 | 056 | 0.53 | 0.550
a, (@) | 0,582 [ 0,576 | 0,551 | 0,440 | 0440 | 0,a51] 0,509
2, (@) | 1190 | 1,174 | 1,177 | 1,194 | 1.209 | 11931 1,197
7 (@) | 1249 | 1,228 | 1,258 | 1,310 | 1,281 | 1,313] 1,337

126 | LI2 127 |29 1§27 |38 |40




YOPYIOE PACCEAHHE HEITPOHOB C SHEPTHE[] 14,7 MaB RIOTONAMMY CPEAHUX ANEP

Ha ocHose NCAYHUEHHEIN NAPAMETPOB NOTEHUHWANA pac-
CUHTAHLE CPeOHCKBAADATHYHBIE DAafHychl  pacnpeneferus
AOEPHOH MaTepHH:

..I-- 7 '.
‘R + = (me, Y |
e

GuwHiKH B CPEANEKBANPATHYHLIX paauycax HafoeHb W3 yc-
noeus 1,5 ¥ [3]. Hcnonuays eeieoast pabotsl [4] o pacnpe-
AENCHHM AIEPHOTO 32PRAA U NPOLEAYPY, aHANOTHUHYKY OMNK-
caHHofl B [3], MBI ONpensanNK cpefHekBa(PATHIHBIE PafMy-

1
Chl pacnpefeNeHHs NPOTOHOB (:2>/2 H HeiiTpoHoB
|2

Y2 Yo

(s
- {r
‘p
w3 Tabmuust 1, BO Bcex HCCNemOBaHHLIX ANpax HeATPOHBI
HMEIT HECKoNLKO Gonee WIHPOKHE paclpefencHus, yem
npoTOHEt. TIONyueHHBI¢ HaMH 3HA%¢HMA cpeAHeKBaNpaTHY-

(r2> 2, a TaKxe patHOCTh (r2> . Kax sHauo
n

n

»
HBIX paiyycos H HX PasHOCTE TAKXKE XOPOWD COBNanawT ¢

pesyastatame paGoty [1] ang Fe W Ni' K ¢ DaHHLMH Mo
YNPYIOMY PaccesiHui) NpOTOHOB,

TIpeacTaBiAcT ONPEACACHHBIH UHTEPEC BLIACHEHHE 3a8H-
CHMOCTH TApaMEeTPOB NOTEHUAANA OT XapakTEpPHCTHK HCChe-
nosanaelxX afep. ToAyYeHHBIC HAMK ONTHMATBHEE 3HAYCHUA
rIybus peanbHol W MHuMOR uacTSH noTeHuMana He ofma-
PY/HBAIOT 3aMETHOIE 3JABHCHMOCTH 0T MACCOBOrO HHCHA A 1
napaMeTpa HeMTPOHHOTO H3OBITK2 (N-Z} /A D10 Mower
GuITh 0GYCNOBREHO Kak MANLIM HMHTEPBAIOM HIMEHEHHA A,
TaK H H3BECTHOH HEOJHOIHAYHOCTLIO B [MyOHEAX IIOTEHIMA-
Ja. Yrobel yMeHbuTL sauaune >(dexTon, cBAIAHHLIX ¢
HEOINHO3HAYHOCTLIO B TAYOUMAX MOTEHUMANA, HAMM BbuH
PECCUHTAHEL 00beMHbIe UHTerpamnsl Jzs W J, peansHoil u
MHUMON dacTell moTeHuMana. BemrinHel ofvemHbIX HHTE-
rpanos va 1 HyKI10H Jzs/A U J /A tipuBéaeHsl B Talnuue
Il Ownbkn B 0GBEMHBIX HHTETPANAX OMPEAeNEHsl H3 YCNo-
sun 1,57, ananoriumo pabore [3] ¢ menbio oAHOIHANHOTO
CpPaBHEHHA. '

Tabnnua II. Paanycs pacapeneneHns MaTEpHA M 0GBCMHBIC HHTEFpank Ma I HYKITOH,

woron | (217 (A7 |- (2 a lova
Fe(54) {3.99 0,06 | 3,67 [4,27 0,11 0,60 0,23 429 21 92
0,17 0.3
Fe(56) (3,94, 0,07 | 3,70 |4,14 0,12 0{44 0,17 1408 14 26
0,12 -0,21 _
Ni(58) 14,18 0,k3| 3,74-14,55 0,23 081 022 [44] 14] 103
‘. -0,12 0,21
LN Co{59) |4,18 0,11 | 3,75 [4,51 0,19 0,76 021 422 14_ 106
0,13 =022
Ni{60) 4,12 0,16 | 3,77 (440 0,28 663 034 (419 25| 116
0,22 0,39 .

3aBHCHMOCTD Jpe/A  OT MApaMeTpa HEWTPOHHOTO H3-
ObiTka necnesoBana g hopMe;

Jrs/ A= Jg—3J4IN-Z) /A ,
roe Jy -o0beMHBIN HHTErpan OT COMH-UIOCIHH-HE3ABHCH-
MO Y4CTH HYKNOH-HYKIOHHOTO FOTeHUMANa, £ - KOHCTAHTa,
XAPAKTEPH3YIOWAA HICCHHHOBYH) JABHCHMOCTh HYKNOH-HYK-
NORHOrO rovexupana. OnpepeneHHsle MeTONOM HAHMMEeHb-
WHX XBagpaToB 3HaveHWA Jy =(450ti4) MaB-D’ u
Jy =(440+220) MaB.@* XOpOWO COFAACYIOTCE ¢ NAHHRIMA
paboTel [2], TOMYMEHHBIME B PE3YALTATE CHCTEMATHYECKORO
HCCIENORAHHA YNPYIOTo PaccesHHA HEHATPOHOB € 3HepTHeH
or 1,3 mo 8,1 MaB.

Jna pacwidpeHHAa MHTEpBana 3HAYEHHR (N-Z) /A H
YMEHLLICHHA HEOMPENLNEHHOCTH B HAKTOHE IPAMOH Jq5/A B
HCCeaoBaHHe GbUIH BKTIOUYEHB ZaHHbE paGoThl {1], nomy-
YEHHBEC N3 aHAIH3A YAPYIGro DAacCEAHNA HEHWEDPOHOB OJIH3-

Fy

KHX 3Hepryid anementamu Fe, Ni, Cu, Sn u Pb ectectsenHo-
FO H30TONMHOTO cocTasa. COBMECTHOE PAcCMOTPEHME MPHBE-
10 % ONH3K0H 3aBHCHMOCTH:

Jzs/A [MaB-@)= (44 7£7) ~ (400290) (N-Z) /A ,

Benuuura koHcTaHTel & = 0,9+0,2 copnamaeT co 3IHAYCHHEM
£ = 0,940,08 u3 paborst [2] W B ABa pa3a npeBbILIAET BEMH-
YHHY, NPEACKaIbIBACMYIO Moaeabio FprunKca W ap. [3).

OfbemHble BATErpaIbl OT MEHMO# 4acTH MOTEHIHANA HA
1 HywloH He oOHApYXHBAIOT 3AaBACHMOCTH OT (N-Z) /A,
OIHAKO, HMEIOT ABHYIO TEHASHIMIO K BO3DACTAHHIO C YBENH-
YEHHEM MacCOBOTO YHCAA A, 4TO-HE COMTACYETCH € BHIBOJOM
pabotm [5].

Hadineunan B pabote [2] n noaTeepwoeHHaR HAMH CHAb-
Hax W3OCMMHOBAA 3ABHCHMOCTE OOBEMHBIX WHTETpanos Ot
PeaNbHOi YacTy MOTEeHUHANAa HAXOAMTCA B NMPOTHBOPEYMH €
pesyALTATAMU AHANK3A YNPYroro pacceanus npoTtosos [1,3].

(1] FO.f. Aawumeun, B.A. Toncmuxos. Bonpocs aToMHol
HAYKH H TeXHWKH 1992, 33, 8§25,
[2] H. Dinter. Nucl. Phys., 1998, A111, 360.
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[3] H.O. Menlove, H A Green Phys. Rev. 1993, 163, 11135.
[4] A Tpyxanoe. AToMHas sueprua, 1989, 51,1081,
[5]1 HA. Acker, G. Daum. Nucl. Phys., 1993, 877, 2.



XU ABDYINAER, M. MAMEINOB
X.S8. Abdullayey, ML.S. Mommadov
14,7 MeV ENERJILI NEYTRONLARIN ORTA NUVD IZOTOPLARINDAN ELASTIKI SopiLMas]
14 MeV enerjili neytronlarm Fe(54,56), Co(59) ve Ni(58,60) izotoplanindan elastiki sepilmesinin diferensial effektiv kasiklori
milzakire edilmigdir. Monte-Karlo iisulu ils sapilmenin bucaq ayirdetmasine va goxqat sepilmeys dizalis edilimigdir. Eksperimental

naticaler niivenin optik modeli ila olan nazari hesablamalarla miigayise edilmisdir.

\

Ch.Sh. Abdullayey, M. Sh. Mamedoy

ELASTIC SCATTERING OF NEUTRONS WITH ENERGY 14,7 MeV BY ISOTOPES OF MEAN NUCLEI

Differential elastic - scattering neutron cross sections with the energy of 14 MeV are analysed for isotopes Fe(54,56), Ca(59), Ni(58,60).
Giross sections are corrected for the angular resolution, flux absorption and multiple scattering in the sample by the Monte-Carle method.
Experimental data are compared with the calculations by the optical model.

Hama nocmynnenun: 01.04.99 ' Pedaxmop: HI. Qmcadapos
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GOTONMPOBOAUMOCTE TBEPABIX PACTBOPOB Tln.PrS:

3.M.TOIKAEB, 1.P. HYPHEB, A.M. HA3ZAPOB, C.I'. AYHBAMAJIHEBA
Hucmumym Qomosnexmponunu AH Azepbaiidncana, ~ «
370141, baxy, yn. @.A2aeeq, 555 keapman

B npeacTaBacHHOH pafoTe MPHBEASHY PE3Y/IBTAThl HCCNELOBARHS (POTONPOBOIMMOCTA TREPILIX pacTBopos Tlln, PrS; (05x20,06).
VeTaHoRAGHO, HTC CNekTpPsl GOTONPOBOAHMOCTH TBepabiX pacTeopol TN . PrS, ¢ ypeanuenuem cofepikalMa NPa3coAHMA B PElILTRE
TInS,; CMEMAGTCA B CTOPOHY ANHHHOBONHOBOH OBNACTH, YTO 00LACHAETCA YMEHBIIEHHEM WHPHHB 3AMPSUICHHOA 30HY.

TIInS,.C NApaMeTPaMH JTEMEHTAPHOH Aueitku a=8,20 A,
c=6,16 A otHOCHTCA K KIaccy nomynpooanuxos A"BYC,"”,
KPHCTAIUIHM3YICUIMXCA B TETPArOHANLHON CHEFOHHH C mp. rp.
ng [1-3]. Hmerotca cBedeHHa o0 OOpa3OBAHHM TBEpIBIX
pacteopax Ha ochose TlInS; B cucteme THRS,-TIPrS; [4].
DTH KPUCTATBL HHTEPCCHBI TEM, HTO B HHX NPOHCXOAAT
CTPYKTYpHBIC (a30BRIe MepexoRbl MPH HAIKHX TEMIEpaTypax
(5}

B mactoquieli pafote npHBedcHE! pelyNLTATE HCCAENO-
BanuA GOTOMPOBOANMOCTH TBepALIX pacTeopos Tlln, Pr,S,.

HUamepenua nposonmwm no metoanke [6). MoHoxpueran-
Al Tln,Pr,S; (0£x£0,06) BripammBany MetTomom BprIK-
Mera-CTokbaprepa; oHH UMeENR CROMCTOE CTPOSHHE U JIETKO
CKAnNbIBANNCh B BHOE TOHKHX TUTACTHH. OMMMHOCTE KOHTAK-
TOB 00eCHeUHBANH BIN2BNSHHBIE UHAKEBLIE TOKOCHEMHHKH,
HaHeCeHHBIe Ha GOKORBIE TPAKH 06pasuoB TaK, HTO YNEKTPH-
weckoe [IoNie HMeNo HANp4RNeHNe BAOAL eCTeCTBEHHLIX C10eR
kpucTanna. PaccTofiie MeMAy 3NEKTPOLAMH COCTARNANQ
0,3-0,4 cm. ®oronposoaumocts (POIT) W3Mepsfiach Npy cTa-
WHOHAPKOM OCRELIEHHA 00pPasLoB NEPREHNHKYNAPHO CIIOSM.
Crextpsl ©I1 BOCAPOH3IBOANINCE B PAIHKYX KPHCTANNAX 01
HOTO U TOTO € COCTARA.

516

107

A

72 26 3.0
hv sB

Puc. 1. Cnexrpamsios pacupengnenne gotoroka TlInS, npn
JVOK(Hu7MTK(2).

Ha puc.] NpUBOARTCA HOpMUpOBaHEBIE cnextpel Il
kpuctanos TlinS, mpe 300 K (1) n 77 K {2), cHaTee 1pH
HEMoIAPH3IOBAHHOM OcBelleHHy, Ha cnektpansdom pacnpe-
peneruH dototoka (CPPT) TlnS; npu 300 K Habmoparetca
NBA YETKO BhIpaskeHHbIX MakcuMyMa ®I1 npu 2,4 # 2,8 2B
{xpuBas '1). [Nonoxkenne maxcuMyma 2.4 3B yaoejeTBopH-
TEABHO COMRACYSTCA ¢ AaHHBIMH paboTsl [6] H cBA3aHO C Ha-
YanoM nepexoda 3J0Ha-30HA. Bonee wopoTkoBonHoBOM Mak-
CUMYM CBA3AH,N0-BUAUMOMY,C OCOOCHHOCTRIO JOHHOH CTPYK-
Typs kpuctannos TlnS;. Makcumym ¢ >ueprueii 2,81 >B
uabmonaerca takke p AuppepeHHHANLHOM CNEKTPe NOTAO-
terna TlInS,; npu 120 K B pabore [7], koTopsiii aBTOpH! CBS-
3LIBAIOT € PACHICNACHHEM BANGHTHOM 30HH 34 CHET CNHH-
opOuTanbHOro baauMoneitcTema. Ilpy moHWwkeHAN TeMmnepa-
Typsl mo 77 K o6a makcamysa OII cMemaioTes 8 kopoTKO-
BOSHORYIO CTOPOHY CIEKTPA H COOTBETCTRYIOT 3HepruaM 2.5
1 2,86 3B ( kpusaa 2 ). JInMHHOEOAHOBON MaKCHMYM TipH 2,5
3B OMEIOK K IHEPrHH IKCHTOHHOMO Nepexofa, n cpeauuil
ko3hbHLKEHT dE/dTx6.10" 3B/rpan Ana ofoMx Makcumy-
MOB YAOBACTROPUTENRHO ColNacyerca ¢ sanasiMu pator [4).

AGk.

10°

10%

W00 15 20 25 30 35
J'!V—-gB
Puc. 2. CnexTpanbHoe pacrpesensire JoTonpoEOAKMOCTH

8 TBepabx pacropax Tiln,  Pr.S, npw 300 K;
x=0,01 (13: 0,02 (2); 0,05 (3); 0,06 (4).
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TNpu Temnepatype T=300K GOTOMYBCTRHUTENLHOCTL TBEP-
opix pactaopoB Tlln, Pr.S; pasmimiHoro cocTaBa OXBaThIBACT
wepokyso o6nacth cnekrpa 0,5-3.1 3B (puc.2, ¥kpus. 1,2,3.4).
C yBemuueHHeM colepxaHua npazeoguMa B TIInS; cnextps:
@I cMemalnTcA B CTOPOHY MEHbUIMX JHeprdid. B Kpuc-
Tannax coctapa x=0,01 HabMIOHAIOTCA ABA HETKO BhIPANEH-
HBIX MEKCHMYMOB ¢doToTeka opr 2,5 M 2,6 3B (kpusas 3),
COOTHETCTBYIOUEHE AaHKbIM padoT [8] noceaweHHbIM Hecne-
gosauH hotonposoaumoctd THnS, Coctasel cooTaeTeT-
pyiowre x=0,01; 0,05; 0,06 (xpusbic 2,3,4) umel0T 3080~
WEHAYI0 $OTOYYBCTEHUTENBHOCT N0 cpabieHro ¢ TlInS; wa
1,5 u 2 nopagxa.

Cwewenre cnektpos DI ¢ yeeniennem x, 8 CTOPOHY
ATHHHBIX BOJH CBMAETENLCTBYET OO0 YMEHBIUEHVH LUHPHHBI
3anpeieHHoit 30Kb! TBEPAHX PACTBOPOB.

Ha puc.3 npreenena TeMnepaTypHas 3aBHCHMOCTE [LUH-
punst sanpewentoi 3oue TIInS, npu 77-300K, onpenenen-
Hble paMIMMHBIMH MeTodaMH. KpHpas nocTpoeHa Ha OCHOBE
DAHHBIX, TIOMYMEHHBIX METOMAMR GOTONIOMHHECIEHLHH (1),
JNEKTponOrIomeHHA (2) H A - MOZYNALMH KpaeBero norno-
inenus (3), npueezeHNbX B padorax [2-7). Tam e npupene-
HB! # HAMH AOyYeHHbIe AaHHbe (4).

KaK B#AHO M3 PHCYHKA, 3TH 3HAYEHHA XOPOLIO YKNALLIBAKYT-
¢A Ha OIKY NPAMYIO, YTO CBHACTEABCTBYET O AOCTOBEPHOCTH
NIONYHMEHHBIX PE3YAbTaTOR.

E...,3B
2,55+
o1
2.45#‘ [ ] 2
A3
o4
; \ . T,K
100 200 300

Puc. 3. 3navenns MpHHsl 3anpewennoi sons £y THnS,
npu 77, 100 1 300 K, nonygeHrbie Metoaame GoTo-
noMuHecteHHH (1), a1exTponornomenus (2), A-
MOIYTALUHH KPAEBOTD MOTACIIEHNA {3) B HAWH
naHHele (4).

[11 2M [ledocaes. [dcc. HA COHCK. y4. CTeN, KaHA. ¢H3.-
mat. nayx. Baxy, ®HAH A3.CCP, 1972, 139 c.

[2] M Ya Bakirov,N.M Zeinalov,S.G. Abdullayeva V. A. Gaji-
yev and EM. Gojayev. Solid State Communications,
1982, v. 44, Ne 2, p. 205-207.

[3] A3 baxvrmos, C.P. Camedos, M. bewssuw, B.3. ba-

caeg, C. Bynec, BM. Tazupoe. DTII, 1983, 117, Ne3, c.
493-496. .

[41 M Fodxcaes. JlokT. nHCC. HA COHCKAHHE YYeHOM CTe-
ReHd AokT. ¢u3.-maT. Hayk. Baky, ®HAH Aa. CCP,
1985, ¢. 341.

f

5] A.A. Boaxos, FO.I. Fowvapos, I B. Kozxnos, K.P. Amrax-
gepoues, P.M. Capoapaw. OTT, 1983, 1. 25, B.12,
c. 3583-3585. '

[6] A MAxsmedos 4.3.Baxernuos, A.A.Tebedea, M A Aeob-
con. OTII, 1978, 1. 12, Ne 3, ¢. 520 - 523,

[7] K P.Amnaceepdues C.C Fabaes, HA bBayerues, T.T Ma-
wmedoe, I' M. Hepecada, M.M. Lipriopos, 3.10. Canaee.
@DTI1, 1984, 1. 18, 8. 9, ¢. 1704-1706.

[8] M .A.Kaprosuu, A A.Yepeosa, JT U Jemudosa, EH. fTeo-
noe, B.M Opros. U3p. AH CCCP, Heoprauuueckue Ma-
Tepuansl, 1978, 1.12, Nel3, c. 580-583.

E.M. Qocayey, H.R. Nurivev, A.M. Nazarov, S.(). Dilnyamaliyeva

Tlni-Pr«S: BORK MOBHLULLARININ FOTOKECIRICILIYI

Taqdim odunmus isde THni«PrS2 (02x<0,06) bark mekhlullanimn fotokegiricilivinin tedqiginin neticelari verilmisdir.
Miieyyan olunmugdur ki, TllnjxPrsS2 bark mehlullariun fotokegiricthk spekirlori TlnS2 qefesinde prazediumun migdarnmn
artmasi ila uzun dalgalar oblastina tarsf siiriisir ki, bu da qadagan olunmus zonamns eninin azalmasi ile izah olunur.

E.M. Gojayev, H.R. Nuriyev, A.M, Nazarov, 5.G. Dunyamaliveva

PHOTOCONDUCTIVITY OF Tiln,,Pr.S; SOLID STATE SOLUTIONS

The results of investigation of photoconductivity of Tlln (Pr,5; (05x€0,061 solid state solutions are given in present paper,
It is established that Tlln;..Pr,S; photoconductivity spectra with the of Pr content in  TlnS; lattice are shifted to long wave range that is

explained by the decrease of the forbidden band width.

Hema nocmynserus: 05.09.99

Pedaxmop: J.LH. A6ounoe
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THE COMPLEX USING OF THE ESR, THEORETICAL CONFORMATIONAL ANALYSIS
AND QUANTUM CHEMISTRY METHODS AT THE 2,03 COMPLEXES STRUCTURE STUDY

ILN. ALIEVA, D.I. ALIEV, NM. GODJAEY
Molecular Biophysics Laboratory, Baku State University
370145, Z Khalilov str., 23

On the basis of the molecular model the spatial structure of iron protoxide dinitrosyl complexes with cysteine was investigated by the
methods of CNDO/2 and atom-atomic potential functions. It was shown that these complexes formed in the animal rissues and plant leaves
give an ESR signal with g, ~2,03 (so called 2,03 compl_cxcs) and have distorted octahedral structure with two water molecules.

INTRODUCTION

According to the modem ideas [1-3] the endogenous
compounds including into nitrogen oxide (NQ) and weakly-
bounded form of iron are capable participate in the various
physiological processes into organism such as vazodilatation,
aggregation of trombocytes, regulation of arterial pressure.
They are formed paramagnetic centers which characterized by
an ESR signal with g, ~2,03 and may be identified as 2,03
complexes according to the average value of the g-factor,
These complexas including into two nitrogen oxide molecules
and two paired RS groups of proteins are represented low
spin mononuclear complexes {5=1/2) and can be consider as
only form of coexistence of most important intracelluiar com-
ponents — loosely bound form of northaem iron and nitrogen
oxide (Fig.1). The reasons

o NO\ Fe / RS

Fig i. The model of 2,03 complex structure.

of appears in animal tissues of two types of 2,03 complexes
was considered by the method of ESR. The first of com-
plexes (Fig.2a) was recorded in yeast's by the using of the X-
range ESR radiospectrometer and characterized by an ESR
sighal with axial symmetrical tensor of the g-factor
(gL =2,037, g1 =2,012). This ESR signal was identical to
those observed for the iron protoxide dinitrosyl complexes
with SH-consisting amino acid-cysteine that may be consid-
ered as the compound modeling the 2,03 complexes in animal
tissues. The second type of ESR signal formed in mouse liver
in vivo unlike the first was characterized by the “shoulder” in
the central part of the signal (Fig.2b} which after using the
radiospectrometer of Q-range transformed into clearly ex-
pressed singlet component (Fig.2c). The observed spectra of
ESR signal has three main values of the g-factor: g, =2,037,
g:= 2,03, g3 =2,012 which usually are characteristic for the
paramagnetic centers with rhombical symmetry. It was shown
that there was low molecular compound in the intracellular
environment of animal livers influenced on the 2,03 com-
plexes structure formed in it. This influence leads to the lower
of the symmetry of this complexes ESR signal's tensor of the
g - factor. The 2,03 compiexes localized on the external side
of liver cells or in the other organs were characterized by the

tensor of the g-factor of the ESR signal with the axial symme-
try.
2,012

4

Fig 2. The 2,03 signal of dinitrosyl iron complexes with
cysteine {a, d) and in mouse liver in vivo (b, c}. The
recording was made at 77 K, (a, b}— with
radiospectrometer ESR - 21PC (X-range), (¢, dy ~
with radiospectrometer “Varian E40F" (Q-range).

At present there is no clear idea on the spatial structure of
iron protoxide dinitrosyl complexes with cysteine (IPDCC).
The axial symmetry of the ESR signal’s g-factory testifies the
high spatia} syminetry of the complexes that are close to the
tetragonal, trigonal or tetrahedral one. Neither is the fact ex-
¢cluded that IPDCC beside two nitrosyi ligands and two thiol
groups of cysteine residues contains one or two solvent mole-
cules as well as two water molecules which do not appear in
the ESR-spectrum, However, it is impossible to make a
choice in favor of some concrete structure of 2,03 complexes

now ginee the existing information based on the results

of study of the compounds up to the present time only indi-
cates to what extent the possible types of the structure corre-
spond to the parameters of their ESR-signal while X-Ray data
of these compounds are absent. Therefore, the present paper
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is voted to the study of electron and conformational aspects of
IPDCC stabilization by means of quantum chemistry and
theoretical conformational analysis methods, data beyond the
possibilities of previously used experimental procedures for
the study of such complexes.

+ CALCULATIONS

For caiculation we used the IPDCC model suggested by
the results of ESR spectra analysis in which a ferrous atom is
coordinated by two nitrosyl groups and two sulfur atoms of
the cysteine’s thiol groups. 1n order to define the optimal ori-
entation of ligands in the spatial structure of complexes by
means of theoretical conformational analysis the number of
sterically allowable conformations of the complex are deter-
mined. The conformational potential energy of molecule is
given as a sum of independent coniributions of non-valent,
electrostatic, torsional interactions and energy of hydrogen
bonding. The global potential energy is defined by the mini-
mization procedure and fully optimized minimum energy
paths were served as standards for the comparison of the po-
tential obtained with other methods. The calculation of the
electron structure of the complex was realized by CNDO/2
semiempirical method by determing the full molecular energy
of the complex as a function of bond length, valence and di-
hedrat angles. The calculation was realized in the exiended s,
p, d-basis using the standard parameterization as described in

[4)-

RESULTS AND DISCUSSION

According to the calcidation results dinitrosyl non-heme
iron complex is characferized by deformation of the plane-

square orientation of ligands in the complex due to the drop
of one of the sulfur atoms out of the assumed quadratic. The
obtained structure is characterized by a nonequivalent distri-
bution of electron density between nitrosyl and thiol groups
of ligands. The calculation of dissociation energy of nitrosy!
groups has demonstrated that they are different in absolute
value, thus proving, as in the case of the tetrahedral structure,
the preference of dissociation of NO-groups with total nega-
tive charge. Thus the obtained resuits prevent the unambigu-
ous choice between IPDCC structures with distorted tetrahe-
dral and distorted quadratic coordination of the central atom
in relative to two nitrosyl groups and two sulfur atoms of thiol
groups in cysteine proving the nonequivalence of these
ligands in compliex and explaining the contradiction which
appears while interpreting the obtained experimental results
based on different approximations. One of the factors which
do not appear in the ESR spectrum but the influence on the
2,03 complexes symmetry is the inclusion of one or two water
molecules into 2,03 complexes. It was obviously from the
results of calculation that the consecutive addition of first and
then the second water molecule are the factor which stabilized
the structure af dinitrosyl iron complexes without any effect
on its geometry. According to the resuits of calculation the
dinitrosyl iron complexes are the six-coordinated complexes
distorted octahedral structure of which is characterized by the
non-equivalency of electron density distribution at Fe-NO
bonds. The obtaited results based on the ESR, theoretical
conformational analysis and quantum chemistry methods
make it possible assert that the stidy of the mechanism -and
conditions of forming six-coordinated dinitrosyl iron com-
plexes can be considered as a model of intracellular environ,,
ment influencing on 2,03 complexes structure formed in ani-
mal tissues.

(1] AL Kleshev, P.I. Mordvinzev, A.F. Vanin. Studia bio-
physica, 1985, v.103, p.93.

(2] C.A.Gruester,B.K.Barry,D.B.Monamara ef al. J. Pharm.
Exp. Ther., 1980, v. 214,p. 9.

[31 B.T Mellion, L.J. ignarro, EH. Chistein et af. Blood,
1981, v.57, p.946.

[41 N.M. Godjaev, IN. Alieva, 8. Akyuz, D.I. Aliev. ], Mol.
Struc., 1995, v.350, p.17.

I.N.Dliyeva, D.1.Oliyev, N.M. Qocayev

EPR, NOZORI KONFORMASIYA ANALIZ{ VO KVANT KIMYASI USULLARININ 2,03
KOMPLEKSININ STRUKTUR TSDQIQINDS BIRGD ISTIFADS EDILMOSI

Atom-atom potensial funksiyalar ve CNDO/2 iisullan ile demir dinitrozil kompleksinin sisieminle feza quruluyu Syronilmisdir.
Gosterilmisdir ki, heyvan ve ali bitkilerin hilceyrolerinde emelo gelon bu kompleksler YPR signali ile gar~2,03 (2,03 kompleksi)
xarakterize olunur ve 2 su molekulunun tehrif edilmis oktaedrik strukturu ile tesvir edilir.

HU.H, Annepa, .U, Anues, H.M. MNoxkaen

COBMECTHOE HCIIOJNB30BAHUE METONOB 311P, TEOPETHYECKOINO KOH®OPMALIHOHHOIO
AHAJIM3A 4 KBAHTOBOH XMMHM B HCCIIEAOBAHUSAX CTPYKTYPbl KOMILIEKCOB 2,03

METONAMH ATOM-ATOMHBIX NOTEHUHANBHBIX GyHKkunii 1 CNDO/2 v3yHeno npocTPaHCTBEHHOE CTPOGHHE JRHHHUTPOBHABHEIX KOMNNEKCOD
enesa ¢ uMcTenHom, [10kaans. 4T0 371 KOMINEKCH, 0GPAIVIOIIHECA B TKAHAX MHBOTHLIX I IMCTLAX BLICIIHK PacTeHHH, XapaKTepHayioTCd
curnanom DIP ¢ gop~2,03 (kommnekent 2,03) W NpeRcraBReHbl HCKAREHHOH OXTAAPUHECKOH CTPYXTYPOH ¢ ABYMA MOAEKYIAMH BOIbL.

dama nocmynpentn: 05.09.99

Pedaxmop: M K. Kepumoe
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MMOJMMMEPHBIE NIBE3OKOMITO3IHTHBIE MATEPHAJIBI B SHEPTETHKE

. M.A. BATHPOB, AM. MATEPPAMOB, M M. KYJIUEB
Cexmop paduayuornbix uccnedosanuii AH Azepbaiioxcana,
Baxy, 370143, np. I Oocasuda, 31°

B nauHoli paboTe Ha OCHORE AHATHIA COBPEMEHHOTQ COCTOAHMA FIOHCKA H pAIpAbOTKH HOBHIX AKTHBHEIN MATEPUATIOR, NDHMEHAEMEIX B
MHKPC- M MBKDOOHEPreTHKe, JCTAcTCA BRIBOA ¢ TOM, 9TO, ONarofapA CBOHM YNYHUICHHBIM XAPAKTCPHCTHKAM, HOBBIC NbEIOKOMITOIKTHBIC
MATEPHANBL CHCTEMBI HIOAMMEP-TILEIOKEPAMHKA MOCYT BBITh YEIEWHO NPHMEHEHH B Pa3nntHLIX TpeofpalonaTensx.

MpoGneMbl 3HEPreTHKA CTABAT 33f1aMy NOMCKa W paspa-
BOTKH HOBBIX MbE30AKTHBHLIX KOMMOZHUHOHHEIX MATEPHANOB
(TTKM) (oneKTpeTHLIX: MHPO- H MHE3ONEKTPUYECKHX) INA
CO3MAHMA 3KONOMMTECKH YHCTEIX ARTOHOMMBIX MEKPOIHEpTE-
THMECKHX (A4 MCTOUHUKOR 3.1.C., INMEKTPOAKYCTUKH, MR-
LMHBI, MEKTPOHHON pOGOTOTEXHUKH), 4 TAKkKe MAKPOIHEP-
reTiiueck¥x npeolpazopateneid >HEpr#W MOPCKHX BOJH B
INEKTPHILCKYIO.

[IpeofpaloBaHne MexaHtueckot 3Heprud B MEKTPHYE-
CKYIG ¢ UCTIONbIOBAHMEM TIPAMOrO nbe3coddekra Tpedyer
COLNAHHA NMBE30AKTHBHBIX MATEPHANOB ¢ BLICOKOH Mbe3DYYB-
CTBHTENLHOCThIO .5, KOTOPblE MOTYT OBITE HCIONB3OBaHDI
npH pazpaboTxe nNbe3oreHepaTopoB. Tlepssil [HAPONbEICTE-
nepatop (I'TIT) Oblsi CO30aH HA OCHOBE MbE3DIACHOK H3 T0-
JqusuHunuaenbropuga (fIBJID) [1] ¢ yOEAbHOHA MOWHOCTLIC
8 5 Br/xr.

B yctpoticrsax TTII' sennuuHoH, Xapakrepuayomef
YACIEHYIO JHCPTHIY RpcobpaseBani Nbe3OMATepHana, ABNA-
€ICA NlapaMeTp IpHeMa

.. d2
Kp=—"= ; ()
Eofisy

rfe dj3 M £33 THE3OMOLYEL H IHCKTPHUSCKAA TPOHHLAE-
MOCTh MatepHana, cooreercteende [2]. i noseumenHs
yzeasHol mowHocT [TII uMeeTca ueawihi psan paktopos,
CBA3AHHBIX KaK ¢ YTYYLICHAEM XaDAKTEPHCTHKH Tbe30MATE-
puanos myTem co3fanua nopeix [TKM, Tak 1 ¢ paspaborkoft
opuruHaneuux kowcrpykumit I'TIC. B [1,3,4] nposenena
oneuxa 3dpdextnHocta nenoavsosakua [IKM s I'TII v ro-
kd3aHa 2KOHOMHYeckad PPEKTHBHOCTE MANLIX 3MEKTPO-
crayunit (~100 ka1). Kpome toro, norobaste I'TIIN Ha ocHose
NBAP® win NTKM aBagioTcd 3KOAOTHYSCKH YACTRIMU, OHH
ABTOHOMHSB! H HMEIOT 60AbIIoH pecype paboTel. B pabore [5]
mezonnenka [1BJ]d nenone3orada WA TOTYYEHUA 2NEKTpo-
SHEPTHH W3 MOPCKUX BOJH. TlnaBatotias nnatgopMa nocro-
AHHO NpeTepneBaeT KONeOAHMA, W PACTATMBAOLIAACA MHE3O-
MAeNKa FeHepUpYET HUIKOUACTOTHOE Hampaxexue. TTyrem
CO3NAHUA CHCTEMB] NONAABKOBR, KOTOPLIE COCAHHEHB! TPOCOM
¢ TMACTHHOH, NOANHPAKOWER HWAKHWE 3NEKTPOL NbE30INE-
MEHTA, A BEpXHUA NEKTPO] YNHPAETCA B KPbIIKY CTakaHa,
WECTKO CTOALIEND Ha QHE oKkeada [4], npoucxonnt npeodpa-
30BAHHC MEXAHHUSCKOH 3HEPIH BONH B 3NCKTPHUCCHYHO.
TipH nPOXOKOESHHH BORHBL APXHMEN0BA CHAA C YYETOM
TPaHCGHOPMALUHMK HANPAKEHRHA OymeT CO3LABAThL ROMINIHY-
TeNbHOE CRHMEIOLIEE HanpAKEHHE BemMHiol pgHS/ s, toe
H - aMANUTYAA BOMHOBOTO ¢poHTa, § - MIOLIAAL NONIABKA,

S - nnowank fbheloeneMenTa. ABTops [6], Henone3ys kpure-
puit Tefnopa [1] 06 3KOHOMHYHOCTH MOPCKHX mbe303nek-
TpocTaHIMA, OOOCHOBMEBAIOT BOIMONKHOCTE HEMONLIOBAHHA
NBE30NOJINMEPOB B MaKposHepreTHke. OIHaKo, N0 3HAYEHH-
M Gin B K,, , HAMONHEHHLIE TTONNMEPHBIE MATEPHANEI, T.€.
{IKM, asnasorcs Honee >(hOexTHEHLIMN NI UCTIGALIOBAHHA
WX B KauecTee neezonpeclpo3loBatens B yerpoicteax I'TII
{cm. Taba.). iaTuuk sa ocHore [TKM senmiotes Gonee 4ys-
CTEHMTENbHBIMM (5 MB/fla) naxe ana perucTpauuy aprepu-
aNbHBIX NYABCOBBIX BONH B HacTOTHOM nvanazode 5-100 I'u
[7], a Taoke B WeRTpHUECKHX Npeobpazosarennx [8].

Hpyroii BawHo# nangueil 3HEPreTHKH, ARNAETCS KOHO-
MHYHOCThL NOTpeBacHUA shipaBaTuiBaeMOH 3HEPTHH - CBETO-
TexHuka. e obecreyeHHs pabBOThl CBETHILHBIX NaMN W
MOBLILIEHUA K.T.A. HCIOBIVIOTCA TOKOMYCKOPEryIHPYHILIHE
anmapatsl (TIPA), B KOTOPBIX MOTYT GbITH IPHMEHEHRI BHICO-
KOYYBCTRHTENbHEE 3MeMeHTR TTKM B kxavecTae MeezoTpaHc-
topmatopa (IIT) [9]. Cornacko pabote [10], MakCHMaTbHoe
3HAYEHHE K.ILO. BOCTHFAETCHA {IPH YCJOBHH, 4TO HOMHHANG-
HOE CONpPOTHBJIEHHE Ry ropAlieH namnbl A0M4HO ObITh paBHO
EMKOCTHOMY ConpoTiBienmo IT

_ 2a
" bls(l-ki)w

2

rae X - eMmrocTHoe conpotaenenne [T, a, b, 1 - Tonmwwa,
wHpHHA A nHa T1T, COOTBETCTBEHHO, @ - 4acTOTa koneha-
uuit TIT, £ 1 K3y - IN30EKTPHMECKAA MPOHHUAEMOCTL H KO-
pPUUYEHT 3ISKTPOMEXAHHYECKOW CBAIH Nbe30MaTepHana.
H3 BbipakeHus (2) BeiTekaeT OCHOBHOE TRpefOBaHHE K TbE30-
maTepranam. Hcnonbiosanune 8 koHctpykunax IIT [TKM ¢
BHICOKMMM IHAMCHHAME K4 TIO3ROJACT NMOBLICHTE K.M.A. JHO-
MHUHECLEHTHEIX JaMn a0 90 % [9]. [lpn Hcnonbsopanuu
KOMIIO3HTOBR B CWIOBBIX YCTPOHUCTBAX HEOUXOAMMEl TAKKe
HHIKME 3HAYEHMA BHINEKTpHueckHX (tgd) M MeXaHHHECKHX

2

notepe {(Qp), T.K. BENMYHHA npousgenennii K3, O, Xapakte-

pHayeT xorbduument Tpancdopmanuu no Hanpsxenmo [T

nonepetHo-nonepeysoro tuma [10}1, a ana [T nonepeuo-

MpoACREHOFO THNA - COOTBETCTBEHHO NPONOPLHOHANBHA
5 ;

K31K330u 0 K35 @, [18,19].

Hanpumep, ecnu 3HaueHHe O, ana ITKP-7 coctapnaer 60,
TO y mbezokomnosuta [IBADMIKP-7 (50:50 06.%) oHo Ha
nopanoK MeHblue, scero 5, 6. KoMnoauunoussie n-e30Marte-

2 .
pyUanel, BMECIQLUIHE 3HAYEHHA KJI Qm ABJAKOTCA NEepCNCKTHB-

HbIMH MaTepuanamu Aas HuskososkTHLIX TIT. Kpome roro,
s [TKM xapakTepHnl HU3KHE 3HAYEHHH JH3NeKTpHIYecKon



APOHULAEMOCTH £, OONbWAs MexaHHUecKas nNpOYHOCTb,
NETKOCTD NPHAAHHA HYXHOEH opMEl, GoNLUIME BOIMOKHOCTH
AAA PErYNHPOBKY HY¥HBLIX NApaMeTPos No CPABHEHHID ¢ Tibe-
30KepaMHKoH.

PazpaforaiHble HaMH HOBbIE CNOCOGHI NOMYYEHUA BbICO-
xo3dderturrnx [TKM nozeonuny 61 ynyqIIHTE JKCIUTYATA-
uvoHHete napamerpsl [T 1 IIT. TeoperuuecKul aHamus
nokaseiBaeT, YTo AnA nomyueHms [TKM ¢ BRICOKHMH 3HAUE-

° ¥
HUAMU ;5 ¥ K, ; Gonee >drdeKTHBHOR CTPYKTYPOH ABNAIOTCA
KOMMO3HTBL CBATHOCTH THTIA «3-On M «3-1» [11,12].

MyTem panuastHoHHoro MoaHguuupoBanns [13], noatan-
HOW KpHCTANNM3alUMM noa fapnexdem [14], nuknpveckod
snegTpoTepmoobpaborkn [13], ¥ T.0. MONKHO HONYYHTE Mbe-
30KOMITO3UTEI € BLICOKHMH ZHAYEHHAMH g,y U K;;. B tabam-
Ue MpHBENEHLI HEKOTODbIe (The3OXAPAKTEPHCTHKH HOBBIX
ITKM.

TaGnHua, HeKOTOPRIE XapaKTepPHCTHRH HOBBIX TIOAXMEPHBIX Nbe30KOMIEOIHTHEIX MATEPHANOR (CODTHOILEHHE KOMIOHEHTOB 30:50 06.%4)

Cocras TbezoxapakTepHCTHRM
koMnoanTa |da . Dko/H| g5 BwH | ds [lkalH | gsr-1 07°,B mH K 2 P z 'J‘luTepa‘rypa
: 13 33

MBAD 334 (4,290 20,6 0,180 0,19 10,15 [5]
GIMI 25 0,230 20 0,23 0,06 [0,06 6]
IKP-7m 760 0,172 350 0,079 0,78 10,40 (17}
NBA®MIKP-Tm 80 0,92 40 0,32 042 0,12 [13]
[ITIKP-M 75 0,98 19 0,051 0,240 10,08 [14]
O2MIMTIKP-3m 100 0,28 20 0,35 0,19 0.1 [18]

Hs tabmauel BHAHO, UTO 3HAYEHUA g3; M g3 ¥ TIKM B 2-
10 pa3 mpepocxoNAT aHANOrHUHBE MAPAMETPEl Mbe3okepa-
mudeckore Marepuana [TKP-7m. Ona IIKM  xapaxtepha
Takke BBICOKAA cTaOMIEHOCTE MapaMeTpoB. Kpome ToTo, Iipy
TIPUMEHEHHH MHE3OMATEPHATOB B YCTPOHCTBAX BLICOKON
yoensuoil MowHOCTH Tpefyerca u Sonbllee 3HAUEHHE BO3-
ByRIAOWLETO HaNpKeHda Up. 3Ta BenHuMHA onpenenseTcs
MEKTPHYECKON DPOYHOCTRIO Mhe3oMaTepHana, H 0O 3Tol
xapakreppcrike TTKM npepocxopar nbesoxepaMuueckue
AHAROTH.

Taxum ofpasoM, kak myTem ymyamennsa ceoiicts ITKM,
TaK K TMyTeM HIMEHEeHMA KOHCTPYKUMOHHBIX ocofieHHocTel
TTIT s TIT MOXHO YBEMHMHTEL YACHABHYIO MOIIHOCTD 3THX
Abe30yCTaHOBOK. JlankHeMlee NpoRomkeHUe paboThl B 3ToH
HanpaBneHHH NpeACTaBNqeT HeCOMHEHHLH WHTepec BBHAY
BLICOKOH IKONOIHHHOCTH, ABTOHOMHOCTH H BEICOKOTO pecyp-
<a paboThl TLE30YCTAHOROK.

[11 GW. Taylor, JR Bums. Seminar of ferroelectrics, 19-
14 July 1989, Univ. Colorado, USA, Program and Ab-
stracts 1989, p.75.

[2} AH.Coipicur. TlepecnekTHEE NPHMCHCHHA NBEIOINCK-
TPUMECKHX MOMTHMEPOB H KOMNO3UTOB B aKycTHKE. B 6.
Jusnextpuky 1 monynposeaunkd, Kues, 1984, puin.25,
¢.21-31.

[3] AA Ipexca C.O. Kpawapos, A.A. Kynpuenxo. Mexa-
HHKA KOMIIO3WTHbIX MaTepranos. 1589, Nel, c.62-69.

[4] A.ATpexos C.O.Kpamapos A A Kynpuenro, H.C Pes.
Tpyae Beecowos. kond. "PeanbHas CTPYKTYPE W CBOH-
cTBA QUEHTPUYHAIX kpuctannos” 1990 r., 1, Braroee-
HeHCK, ¢.225-229.

[5] T ltoh, S Kunimura, K. Sakacku. Ferroelectrics, 1985,
v.65, Nel-2, p.95-106.

[6] C.H. Fepacumeos, B.A. Xoxnos, E.3. Hosuyxuii. Teavcnl
pokn. [ Beecowns. kong. "AKTyanbHbeie naoGnembl no-
TY4CHHA M TIPHMEHEHHA CHIHETO,-MbE30-, [THPOINESK-
TPHKOB H POACTBEHHBIX MaTepranop”,
M.HHHT2XHM, 1991, ¢.26-27.

[7] MA. Pamasanos, 3.1 fawaxeea. TIpubopbi U TEXH.
IKCTIEPHMEHTA. 1997, Ne5, ¢, [32-139.

[8] A Dyyedicun. TlonuMepHsie nbe3oaNekTpHKU. M. XH-
Mus, 1990, ¢.176.

[9] P.X Xaduzos, A.T. Bynzaxcs, B.P. Medseov, Matepna-
AbE ceMHHapa "CerHeTo-nse30MeKTPHK B YCKOPESHHH
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HAYYHO-TEXHHUECkoTo nporpecca”. M. 1987, .3uanwue,
MIHTTI, c. £39-143.

[10] H A. Kapmowos, H. 5. Mapuenxo. Flbeaoanektpudccrue
TpaHcopMaTopsl Toka. Knes, TexHuka, 1978.

[Lt} R.E Newham,Cross et.al. Composite pieroelectrics trans-
ducers. [I Materials in engineering, 1980, v.2. p.93-106.

12} Hisao Banno. Il Ferroelectrics, v.50, p.3-12 1983.

{13} A M Maceppanos M .A. bazupos, A. 9. Caudoa A.A. Jwca-
ghapoe. Cnocol NOTyMSHHA THEIOICKTPHISCKAX MO~
nuMepHbIX  koMno3uTos A.C.15758359 or 01.03,1990r,

fl14] M A. Mazeppamos, X A. Caduixoa, A.A. Hxcadapos.
HM Anues, 3.I" Axmedoe. CnocoG nomydMeHHs KOMNO-

SHIMOHHBIX NMKEIOMATEPHANOB Nont. pew. IMo 3asexe
Ne4930247/25 o7 04.01.92r,

[15] M. Laxmaxmuncikotl, B.A. IN'ycelnos u dp. €Cnocob
MONYYEHHA ThE30INEMEHTOB W3 MONMMEPHLIX KOMOO3H-

UHOHHBLIX MbglomMaTepuanos. Tlonok. peln. no 3asexe
No3797641/31-25 ot 10.06,1986r.

(16] O Jecuvix, JA. Pocmopzyes, MA. lepman. Mare-

puanel ceMuHzapa "CerHero-H Mbe30NEKTPUKU B YCKO-
PeHUH HayuHO-TEXHMHECKOTo mporpecca”. M. "3IHa-
Hue", 1987, c.41-43.

[17] ET. ®Pecenxo, AA. Hanyuzep, O.H. Pasymoeckar Ho-
BBIC MBEIOKEPAMIMECKHE MaTepuantl. PocTon Ha Jowxy,
1983, c.156.

[18} A M Mamedos, M. [lomaxmunckuti, M A Pamaza-
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HMEPHGIE OLE3OK! OIMTHLIE MATEPHAJILI B PIETHKE

HO8. KOMMNOZHUHOHKBIE MaTepHankl i 0BNacTs Mx mpH- Maropos. B xu. I Beecows. xond. "Axtyanshbie npo-

menetus . [penpunt No254, HDAH, 1987, Baky, ¢.60. GAEMBI NOMYUSHHA U NPMEHEHHS CETHETO H NbEIOdIEK-
(191 AC. Bozoauos, I"A. Kumosupcxusi, I'M. 3noz0dyx. TpUHeCKIX Matepuanoe”, M. HUUT3XHM, 1981,

Bhicoko3dhekTHRHbIE MATEPHANL! A7A NLe30TPaHCHOp- C.45-46. '

[

M.A. Bagirov, A.M. Maharramov, M.M. Quliyev
POLIMER PYEZOKOMPOZIT MATERIALLAR ENERGETIKADA
Magalado mikro- ve makroenergetikada totbiq edilan yeni aktiv materiallarin axtangt vo iglonmesinin miasir seviyyesinin analizi
esasinda belo naticeye gelinir ki, yaxsilasdinlmis xarakteristikalarina gore polimer- pyezokeramika sistemine daxil olan yeni pye-
zokompozit materiallar miixtalif geviricilerde miiveffoqiyyetle tetbig oluna bilerler.
M.A. Bagirov, A.M. Magerramov, M.M. Kuliev
PIEZOPOLYMER COMPOSITES USED IN ENERGETICS

The contemporary state of investigation and development of new active piezomaterials, potentialities of their application in micro-and
mactoehergetics have been analyzed,

Due o their improved properties the new derived piezocomposites of ceramics and polymers are demonstrated to be applied succesfully
it various transducers. .

Hama nocmynnenusz: 11.03.99 Pecaxemop: MK Kepuvios
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EE30TPAXKATEJRHOE MOTJAOLEHHE MUKPOBOJHOBOIO U3JYHEHUA
B PASBEJIEHHBIX PACTBOPAX IMOJISIPHBIX BELIECTB B HENOJISIPHBIX
PACTBOPHTEJIX

3.P. KACHMOB, 4.0, KAJKAP .
Hucmumym Pomoznexmponuru AH Asepbaiidocana
370141, 2. Baxy, ya. ®. Azaesa, 555 keapman

LILT. TACAHOB, P.M. KACUMOB, .M. MAME/IOB |
Hucmumym meopemuueckyx npoGaemM XUMUMECKOR MEXHOA0ZUY um. M. @. Hazuesa AH Azepbaiioocana
370143, Baxy, np. I. Jxucasuoa, 27

HecnenosaHtl }’CIIOBI'I!! BOZHHKHOBEHHA usﬁupa'renbnoro 58301"[33?!(&1‘0!1[:[{01"0 NOCADIEEHAA MAKPOBXTHOBORD HETYYCHHA B pa3pgacH-
HLIX PACEBOPAX MOMAPHONG SELCCTBA B HENOAPHOM PacTBOPUTCAC H MPOBCACHA OUCHKA MOTOCH koHuenTpausil 361K KX UIGHPATENLHBIX
3HaYeHKH, B Npeacaax KoTopod Moy b Xo3(PPHUMCHTA OTPKEHHA BOAHE! 0CTASTER HHKE 7a8aHHOH rpanirunoit BEAHYHHEL

B paborax [1,2] nokasana BOSMOXHOCTL MPOABREHHA
sddexTa Ges0TparkaTenbHOTO NOMNOUWIEHHS MAKPOBONHOBOMO
#TydeHWA B OMHAPHBIX PACTBOPaX MOMAPHBIX BELIECTE B
Heno/APHBIX PAcTBOPUTENAX. Bbio YCTaHOBIEHO, Y10 B 00-
MACTH Y4ACTOT, COC MMEeT MECTO AUCIEPCHA BONH ¥ FOMAPHO-
TO BEISCTBA, B €r0 PACTBOPAX & HEMONAPHOM PacTBOPHTEIE
CYILECTBYET WHOWBMIYaNbHbIH, XapakTepHsti AnA BufpaH-
Hoft GuHapHOo# CHCTEMBb! CIEKTP KOHUSHTPAUMH, TpH KOTO-
PBIX BO3HMKAET TIONHOE MOTIOUEHHS: IANAKOIETO H3 CHETE-
My INEKTPOMArHHTHOTO H3rydeHnar Ilomyyaemeili cnexrp
koHuenTpauuli nanbonee 4eTko HabmozaeTca B pasbasnen-
HBIX PACTHOPAX MOJAPHOIO BELIECTBA, UTC AefaeT MEPCMek-
THBHBIM HCTIONBIOBAHHE JAHHOTO ABNEHHA B AHANMTIMECKHX
3A0AYAX.

2ny

Jng TEOpPeTHYeCKOro OMKCAHHA ABACHUA NONHOTO No-
IROLIEHUS MEKTPOMATHUTHOIO M3Ny4eHHA B pasOaBleHHbIX
pacTBopax MOMAPHBIX MOJIEKYN PACCMOTPHM 3aZady OTpaxe-
HUA BOJH OT ABYXCNOHHOH M0CKOR CHCTEMBL HHMCKTPHE-
meTann, [lpn HARHYHH TOMIOWSHAA B ¢/10¢ AUINESKTPHKA 3a-
BHCHMOCTH MOIYNA kO3HUHEHTA OTPAKEHHA BOMHLI 2 OT
TONWHHBI CI0A BEWECTBA NPSACTABIALT CO00H OCLNILTHPYEO-
Y0 3aTYXAOIIYK) KPHBYIO, IKCTPEMANBHEIC JHAUSHHA KO-
TOpO¥ peATU3YIOTCA NPH TONIIMHAX CROA BELIECTRA Gni3icu-
MU, HO HE KPATHBIMH Ay/ 4, rae Ag - IIMHA BONHbI B AH3MEK-
tpuke [1]. Cormacho [3], GeaorpakarensHoe NOrNMOMSHHE
INEKTPOMATHHTHOTO HWTYJCHUA B paccMaTpHBaeMoil cHCTe-
Me BO3HHKAET B TOYKE OAHOMO H3 MUHHMYMOB (yHKLMEH
£ (1) NpH DOCTHAEHHH 0 HYNEBOTO 3HAYEHHA. DTOMY yCIo-
BHIO COOTBESTCTBYET YPaBHEHHE BHAA!

2 L 2 -
1 ln_(l-+-rl}' + {(ny) -

T (2N ~ 1) + arctg

rae 0 H y — xoaddrupeHt npenomieHus W PakTop AH3IeK-
TPHYECKHX MOTEPE BELWECTRA, COOTBETCTBEHHO; N - TIOpALKO-
BBIA HOMED MUHHMYMa QYHKUMH (1), NPH kKOTOpOM & = 0
(31,

OrpanpHHMca  ciyMacM pa3faBneHHbIX pacTBOpOR RO-
AAPHOTO BELICCTBA B HEMOAAPHOM PacTEOPHTENe, B KOTOPhIX
0AAPHEI KOMMOHEHT oBNagaet, B OTIUUMK OT PACTBODUTE-
11, NOrNOIEHKHEM BOIH PH BEIGPAHHEIX YACTOTE W TeMne-
paType HIMEpeHnA. ByaeM CUHTATb; WTO B pasfaBieHHBIX
pacTeopax BenHuMHa akTopa AMIMEKTPHUECKUX NOTEPD Y -
BOCTATOMHO MANA, 4 HaueHHe Ko3(pOUUMEHTA MPenoMIeHHA
n cnabo 3aBHCHT OT COCTABA PAcTBOpa H ONK3KO NO BEMIH-
He K KO3pPHLHCHTY NPEROMIEHHA Ny HENOMAPHOTS DACTBO-
putenn. Yurem, 410 6esoTpaxaresibHOe MOrNOUEHHE 3MEK-
TPOMATHHTHOrO M3TYYeHHs B pasGaBNeHHBIX PacTsOpax mo-
NAPHBIX MOMEKyN BOBHHKACT NpK BEICOKWX N [2). B atax
cmyuasx BTOpOH uneH ypaBHeuwa (1) OKasHIBAETCA L0CTa-
TOYHO MALIM MO CPARHEHHIO ¢ OCTAMBHEIMH WICHAMH 3TOTO
ypaeHenns. Torma, nprHMMan B ypasHeHu (1) n=no u npe-
HeSperas, BBAIY MANOCTH, Y/IEHAMH, CORCPKALIMMI ¥, no-
My4HM B EPBOM NPKGAHKEHHH CNSYIoWEe YPABHEHHE.

n2(l+y2)-.1ﬂ 2y

—_— , 1
(1 = n}f* + (ny)f ®

- . (1+ n,J
27 (2N — Dy = ln — 2
y T @)

Tak kak, B pa30aBieHHbLIX PacTBOPaX MOAAPHLIX MONEKYN,
KaK Npapuao, cobmogaetca NHHeAiHAA 3aBUCHMOCTE (axTopa
AMINEKTPHYSCKHX TOTEPE Y OT KOHUEHTPALHH @ NONAPHOTO
KOMIIOHEHTZ PacTBOpa, ypasHeHHe (2) TpascdopMHpyeTca K
BHAY:

1

0o = k &)

[€ ¢y - KOHUSHTPAUMA MOJAPHOrO KOMIOHEHTa pacTBOpa,
COOTBETCTRYIOWIAA YCACBHIO TOMHOMG NOMNOILCHHA WM Ta-
JaOuEro MEKTPOMATHHTHOTO H3TYYeHHA.

Bxoaswwii 8 ypaeHeHHe (3) nocToauustii ko3dduireHT
K 3ABHCHT OT AMMEKTPHUSCKUX CBOHCTE KOMMOKEHTOS pac-
TBOpA (PH BHOPAHHLIX YACTOTE H TEMIIEPATYPE HIMEPEHHA,

Takum ofpasoM, B pasbapnedHsix pacTBOPaN MOIAPHBIX
MONeKyn NoMkHa coDMONaThCs HHBAPHAMTHOCTEH NMPOK3BE-
aeund @, (2N-1). HafinenHas 3axoHOMEpPHOCTE NOITBEP-



BEIOTPANKATENLHOE NOTAOUENHE MUKPOROMHOBOIO MITYUEHMS B PAIBEAFHHBIX PACTROPAX ITOTAPHEIX ...

AKOACTCA IKCOEPHMEHTANBHLIMH J2aHHLIMM, NONYUYEHHBLIMH B
paforax {2,4] npn wcenepoBaHrH OeloTpaxaTensHoro no-
CAOMEHHA FEKTPOMATHITHOIC H3IAYYEHHA OMHAPHBIMKH pac-
TBOpaMM aueToR-GeH3I0N H (opMaMuA-IUOKCAH NpH DiuHe

ponnsl A=1,5 cM 1 TeMneparype 5‘:20 %C (oM. Tabnnuy). Kak
cneflyer u3 Tabrnubl, NPoHIBEAeHHE @o (2N-1) ¢ pocToM
KOHUEHTPALHK PACTBOPUTENS YMEHLLIAGTCA H 8 ANBHEHIUSM
cTaBrrH3MpyeTCa.

Tabauua. 3HaveHHA HIGHPATENLHLIX KOHUEHTPAUHI ¢, U APHBEASHHON OTHOCHTERLHOM MONOCH] KOHUEHTpaLRIT widupatenrsHoro
ROCNOLUEHHA BONH (L/pp} / (A@/ Yo} PACTBOPA ALETOH-0eH30 W GOPMAMII-AHOKCAH NpH A=1,5 cMu T?O =C. KostueHTpauuu
MONAPHOI O KOMNOHEHTA PAacTBOPa B BECORMX %5,

Homep N

HYISBOIO Aueros-GeHaan @opManya-1HOKCAH

MHHHMYMA
P Po | @ot2N-1) | (Vo) /(Ap/ el | @0 | @ot2N-1) | (dipr) / (Ap/@0)
] | 476 476 | 4.9 ' 10.4 T10.4 4.6
2 12.5 315 53 3.4 10.2 5.3
3 68 340 5.9 2.0 10,0 58
4 4.6 322 6.0 1.4 9.8 59
5 35 31.5 6.3 1.1 9.9 58
6 27 297 59 0.9 9.9 5.8
7 23 299 6.1 08 10.4 59
§ 2.0 30.0 6.0 - - -

Tak kax Ge30TpaKATENBHOE NOTHOLICHHE INEKTPOMAR-
HHTHOFO H3JIYMSHWA HOCHT H3GHPaTeNbHBIN XapakTep, npea-
CTaBARN ONPEASACHABIN NpaKTHYCCKHI HHTEDEC AHAMM3 H3-
MEHEHHA BEMHUHHB Ko3(pHUMEHTA OTpAXEHHR BOJIHBI P
BONM3H M3GMpaTENbHLIX 3HAYEHWHA KOHUEHTpAuMd @, pac-
TBOpa. JIAA 3TOrO 3anuiueM M3IBECTHOE BhIPAKEHHE AAA MO-
IynA Ko3gdHUHEHTA OTpAaXKEHHA BOAHM £ B CACHYKOIIEM
BHIE;

. \[(P — 1+ O
L (P + 1) + QF

(4)

I shidrxy) — y sin (413':{)‘

roe £

n(1'+ yz) chfdrxy) + cos(irx)
I sin(dax) — ysh{4zxxy)

¢= n(l + yz) chidnxy} + cos(4rx)
x=1/4qg, 1-TONMUNHHA CIIOA BELUECTEA.

Orpanruanmca paccMOTpeHAeM OBNACTH MANbIX HIMEHE-
HHA KOHUEHTPALMH NOMAPHON0 KOMNOHEHTa @ BOMMIA MX
W3OHpATE/IbHEIX IHEYCHHN @ TOCLA, NPA COXpaHeHny NnpH-
HATBIX A08 pasCaBleHHBIX PAcTBOPOB TOMAPHBIX MONEKYI
AOTYIIEHHI MOMYUNM CAEXYTOLEeS BLIPAKCHHE AMA NpUBeE-
REHROW OTHOCHMTENLHON monochl M3GHPaTEIBHOTO MOTIoLIe-
HUA BOMH .

8n, 1

(Y pe)j(doip,) =

I+ n, In[(no + 1)/(11: - 1)}
m2N - Ll -1

Pr — 3MaHeHHe MOIYNA Ko3(PGHLIHEHTA OTPAKEHNA BOAHLI Ha
TPaHuaX BLIGPaHROH NONOCH H3MEHeHMA @, Ap - MORNCa |

rhe A = 2”0

(nj = 1 1nlln, + o, ~ D] Y1+ 27

&)

H3MEHEHUA @ BONM3U UIGHPATENLHOTO 3IHAYEHUS @, B Ipe-
BEenax KOTOpPOH BuIMONHACTCS YCNOBUE PSPy

Mpu N23 sxopsmudt B ypapHeHue (5) wien A<<] u ym
MOXHO npeHedpeds. Toraa ans pasGasneHHbIX PacTBOPOB NHo0-
JIAPHBIX MOMEKYN ypaeHeHue (5} ynpowasTes u NpHBOANTCA
K BRAY

8n,

(1 p ) (Apip,) =

(n; = 1) 1nf(n, + Jn, - 1)]

(6)

H3 ypanueuns (6) BHTeKaeT, 4To B Cryuae pasbaBierHbX | GOT (2,4] na npumepe pasbaBNCHHMX pPAacTBOPOB ALETOH-

PACTBOPOB HOMAPHEIX MOIEKY NPHBENSHHAA OTHOCUTENLHAN
nonoca H3GHPATENILHOTO MOFMOWEHHA 3NMEKTPOMATHUTHOTO
HIMYYeHUA (psSpr) / (A@/P,} OCTAETCA HEWIMEHHON mpH
BCEX HAOHPATENLHEIX KOHUSHTRAUMAX @ NOASPHOTO KOMIO-
HEHTA PacTBOpa. YxasaHHLIl BeIBOA NOATBEpXHAAETCA pacue-
TaMU, TTOMYYEHHBIMU M0 IKCMEPUMEHTANGHEIM OaHHLIM pa-

Gerson 1 dpopmamua-nuokcan (cM.Tabanuy). B oTHx pacTeo-
pax npu DonBLUIKX 3HAYEHWAX N NPHBEASHHAA OTHOCHTEAb
HAA 0ONOCA KOHLSHTpauuii W3GHPaTeNsHOro NOTNOUISHHA
BOAIH OCTAETCA B Mpexenax oGOk HIMEPEHHA MOCTOAHHOM
# Onu3KOMA K BLIMUCIABMON NO YPABHEHHIO (6) BemuHHe.

[1] P.M Kacumoe, M.A. Kanagu, Y.O. Kadxcap v 3p. Un-
#eHepHO-hHIHUEckol xypuam, 1998, 1. 71, Ne 2, ¢.282.
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[2) 3.P. Kacumos, 4O. Kadxap, M.A. Karagu. duinka,
1995, 1. 1, Ne 2, ¢.37.



[31 3P Kacumos, C.T. Asusos, P.M Kacumog u dp. U3- [4] 3 P. Kacumos, C.T. Asuzce, P.M. Kacumoe u dp. dusu-
pectia AH AszepOaiixana,cep. Gu3.-TeXH. U MaT. HAYK, Ka, 1998, 1.4, Ne 1, ¢. 30.
1995, 1. 16, Ne5-6, ¢.22.

E.R. Qasmov, C.0. Qacar, R.M. Qasimov, $.H. Hasonov, E.M. Mommadov
POLYAR MADD3LORIN QEYRI-POLYAR HOLLEDICILBRD9KI DURU MSHLULLARINDA
MIKRODALGA SUALANMASININ 3KS OLUNMAYAN UDULMASI

Polyar maddelarin geyri polyar halledicilerdeki duru mahlullannda mikrodalgalarin secici aks olunmayan udulmasmin amels
golme soraiti Gyrenilmigdir. Bksolunan dalfamn modul emsalmm verilmis serhod giymetinin asagl heddlerinde onlarin scgici
kamiyyatlarinde gathi@in qiymeti ta yin edilmigdir.

E.R. Kasimov, Ch.0. Qadjar, R.M. Kasimov, Sh.G. Gasanov, E.M. Mamedov

REFLECTIONLESS ABSORPTION OF MICROWAVE RADIATION IN MIXTURE SOLUTIONS OF POLAR
SUBSTANCES IN NON-POLAR SOLYENTS

The uprising conditions of selective reflectionless absorption of microwave radiation in mixture solutions of pelar substance in non-polar
solvents were investigated. The estimate of concentrations strip value near their selective quantities in limits of that the module of wave re-
flection coeflicient is below of given boundary valuc was carried out.
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SUBSTITUTION AND SOLUTION ENERGIES FOR ORTHORHOMBIC COMPOUNDS
SEMICONDUCTING A‘B*

F.M. GASHIMZADE, E.I. GUSEINOV
Instituie of Physics of Academy of Sciences of Azerbaijan .
Baku, 370143, pr. G. Javid 33

Cohesive enetgies and force constants of the bonds for GeS, GeSe, SnS and SnSe crystals, as well as the energies of substitution by for-
mation of solid selutions and the heat of mixing is calculated. [t is shown that the main contribution to the heat of mixing comes from the
energy of elastic deformation due to the difference in the bond [engths in the compenents of solid solutions.

1. Introduction

The tight-binding theory, based upon universal parame-
ters and energies of separate bonds corrected form interaction
between nearest neighbors was successfully applied to dia-
mond-fike A’B’ and A’B® compounds by Harrison and Kraut
for calculation of the cohesive energy, force constants of the
bonds, as well as the energy of substitution and the heat of
dissolving [1].

In the present paper we modify the technique developed
in [1] taking into account structural peculiarities of the or-
thorhombic layered A‘B® crystals. We calculate cohesive
energies and force constants of the bonds for GeS, GeSe, SnS
and SnSe crystals, as well as the energies of substitution by
formation of solid solutions based on these crystals and the
heat of mixing. We show that, similarly to the case of dia-
mond-like compounds, the main contribution to the heat of
mixing ¢omes from the energy of elastic deformation due to
the difference in the bond lengths in the components of solid
solutions.

2. Cohesive energy of the orthorhombic A'B® crystals.

According to [1] cohesive energy is the sum of the fol-
lowing energies: promotion energy. bond-formation energy,
overlap energy or energy of repulsion, and energy of metalli-
zation. Below we give the expressions for each of these con-
tributions in the total bond energy. The promotion energy is
the energy necessary for the transfer of the s-electron of
cation and anion into p-state and transfer of one p-electron
from anion to cation with the formation of a hybrid state. To
calculate this energy one has to sum the energies of hybrid
states of cation and anion and subtract the energies of free
atoms.

The energy of a hyvbrid state has the following form:

s = -NJe s ¥e O

where k denotes the cation (&) or anion (&), 1=1 or h for the
corresponding bond, N;, are the nommalizing factors for hy-
brid orbitals [2].

It is known [2] that in the structure of A'B® orthorhombic
crystals there are two types of bonds: 1-type - two “hori-
zontal” bonds and h-type - one vertical bond. Normalizing
factors are determined by the angles between bonds:

2
. cos
NP =1- cos’ b )
cos @
N7 =1-cosa ©

Here a is the angle between two 1-bonds, 8, is the angle
between 1- and h-bonds, respectively at the anion and
cation.

The fourth hybrid state at the cation and anion contains an
lonely pair of electrons. The normalizing factor for this state
is related to the normalizing factors N;, by the universal rela-
tion:

N2 + 2NX '+ N} = 3 )

Taking into account all mentioned above for the promo-
tion energy we get:

- G
Epro =&

a 2 | o5 c o P &
- £, + N#c(gp - 6’5) + N#a{gp - 6;5) ()
In this expression the first term corresponds to the transfer
of one p-electron from anion to cation, the second and the
third term correspond to the hybridization of s - and p-elec-
tronic states of the cation and anion, respectively. The values

of E;.. caiculated with the use of (5) are given in the table 1.

Table 1. Promotion energy Ep, , bond formation energy Egr ,

metallization Ep,. , overlap energy E ... and the total binding

energy £y , parameters of repulsive potential ) and n,, , force
constants of bonds for orthorhombic A*B® compounds.

GeS GeSe SnS SnSe
Epro » ¢V 13,30 11,37 12,65 10,81
-Egp , €V 2938 | 25,36 27,46 23,76
~Epet » €Y 0,38 0,88 0,69 0,62
Eover » &V 8.74 8,07 6,61 6,26
m 2.33 2,55 2,40 2,62
- 2.08 2,26 2,11 2,28
-E,- , keal/mol i90.5 i57.1 203,5 1672,7
~E,» . keal/mol [4] | 1698 160,6 t63,6 1388
¢, . N/m 18.1 17,6 10,4 10,4
Cn » N/m 50.9 44,5 25.6 23,7
&.r, Nfim [5] 36.3 - - -




EM.

For the calculation we used the values of 5- and p-sta-
tes of valence electrons of atoms, that form the compounds
[1]. The magnitudes of the angles between bonds are given in
B3]

Now let us consider the bond-formation energy. This is
the energy required for the transfer of an electron from a
bonding state into an antibonding one. Since in our case there
are two bonds of I -type and one-bond - of h-type then the
formation energy Egr is equal to

- 2

The meaning of the above expressions is expiained in [2].
The values of the bond- formation energy calculated with use
of (6) are given in Table 1.

The most time-consuming is the caiculating of the energy

v, = N {N,1.3

- 177+ 1. 42[

HIMZADE, E.1 NOV

for? ?
Egp = =24V, + V,, ~ 41JV22; + V;; , (6)
where
g - g
Vyy = ""'i'-'_2"' ~& )

} n
) R | 1)'_”] + 2.22) — ®

1

[rate bonding orbitals due to overlapping with the neighbor

antibonding orbitals of the same atom. In our case the energy
of metallization contains the following six contributions:
1) the interaction of bonding h-orbital with the neighbor

of metallization, that is the correction to the energy of sepa- | antibonding 1 -orbital at the cation:

{2 - agx.l + a;Xl -

2) the interaction of the bonding I -orbital with the antibonding h-orbital at the cation:

(1 - a;Xl + agXl - N;’CXI- - ﬁic.

3) the interaction of the bonding 1 -orbital with the anti-
bonding I -orbital af the cation:

(1-a)e+ czi,ll - Nfc)z %ZL_——‘@;— an
o Ik

4) the interaction of the bonding h-orbital with the anti-
bording I -orbital at the anion:

(1 - Q;XI + agXI - N:=X1 -~ N

5) the interaction of the bonding 1 -orbital with the anti-
bonding h -orbital at the anion:

I ]
& - &

4

(13)

(1+a)1-alf1-wM,01- Nf,)(ga - &)

6) the interaction of the bonding 1 -orbital with the anti-
bending ! -orbital at the anion:

(s amafi-wep G =)

Here

(14)

(e - &)
7 - N2
NZJ2 - N )ﬁ ©)
NI
) & — 6 | 1o
i V.?‘

al = L (15
FTOWE v

and the expressions for f:i and sj are given in [1].

Summing up the contributions of the all above given ex-
pressions (9)-(14), we obtain the energy of metallization, as
shown in Table 1.

The energy of repulsion, E,,,, corresponds to the ovet-
lapping of the wave functions of the atoms that form the bend
and it is determined, in accordance with [1], by the following
expression:

2v§

L. T (16)
|a,, + &

E

aver

where £ and £, are the energies of hybrid states of the

cation and anion, respectively, V, is the covalence energy, 7
is an empirical parameter defined from the condition of
minimization of the total binding energy at given bond
length.

In our case, taking inte account the existence of two
1 -bonds and one h-bond per molecule of A*B°, we have:

z V2
_.......2-1.._, (7
¥ &'fl.

v,
E = 2 |gh+e§|+??“|sf

ovar
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By minimizing E.,, with respect to d, and d,, we deter-
mine s, and 77;. The Table | compiles the magnitudes of
these parameters, as well as the values of the total binding
energy for four A’B® compounds with orthorhombic lattice.
The experimental values of the heat of atomization taken
from [4] are given in the same Table.

The force constants of the bonds are determined by the
second derivation of total binding energy with respect to the
bonds length. After neglecting the small contribution of the
energy of metallization into the total binding energy we ob-

tain simple expressions for force constants of - and
4 -bonds:
c i Vs (18
o= 18)
i 2 2 epd B2
1 (sz s Vii

Calculated magnitudes of C; and C, are also given in Ta-
ble 1. In spite of the closeness of the bond lengths for 1- and
" h-bonds the force constants differ drastically. This fact indi-

cates the different nature of 1- and h-bonds. In particular,l

- s_g‘"Xl +

L= (8§n

4E,,.

pro

i.e., we replace single-electron energies of atoms of Ge by
commesponding energies for atoms of Sn.

In the same way we calculate the changes in the bond-
formation energy and the overlap energy, i.e. we replace in
the expressions for Vs, and V,; the single-electron atomic
energies for Ge by the ones for Sn.

At_:the same time we do not touch the covalence energy,
V5 , assuming that there are no relaxation effects.

Instead of n;, and 7, the expressions for the overlap en-
ergy one has to substitute the geometric means of these pa-
rameters for corresponding components of the solid solutiens.

_The calculation of the changes in the energy of metalliza-
tion is slightly more complicated, although the principle of
the account for changes in the energy by substitution holds,
i. . we replace only the single-electron atomic energies.

For the cationic substitution, AE {c), the formulag (9)-
(11) continue to hold with the only difference that every-|

the latter s characterized by almost complete absence of hy-
bridization at the cation. In [5] the authors, basing on the as-
sumption of .the equality of force constants for I- and
h-bonds for GeS obtained the estimate of 36.3 N/m. that is
close to our result-34,5 N/m, averaged over both types of
bonds.

3. Energy of substitution for s¢lid solutions of A*B*
compounds.

The substitution encrgy is defined as the energy required
for the removal of one atom from a semicenducting com-
pound and the replacement of this atom by an atom of other
element. Here we consider only isovalence substitution. To
calculate the energy of substitution we consider the change in
each of the above listed contributions into the total energy as
at the cationic, as the anionic substitution. We begin with the
cationic substitution. If, for example, we substitute atom Ge
by the atom Sn in GeS crystal, then in accordance with {3),
we obtain the following change in the promotion energy:

2 2(.s G
NL) - NS - ) (19)
| where sﬁe and £5° are replaced by s;" and &7 respec-

tively. Since a; also depend on 6'; and &, by means of
Vs, they also change. The same is trae with respect to s;

and s'; . Now consider expression (12). This expression takes

into account the interaction between the bonding h-orbital
and the antibonding I -orbital at the anion. Here, three cases
of the location of anion with respect to cation are possible: 1)
anion is located at h-bond with the replaced atom Ge by Sn,
and the antibonding ! -orbital corresponds to the Ge-anion
bond; 2} anion is located at the h-bond with Ge, and the anti-
bonding orbital also corresponds to the Ge-anion bond; 3)
anion is located at the h-bond with Ge, and the antibonding
orbital corresponds to the Sn-anion bond.
Finally, the expression (12) takes the form:

a

1 _ : ¢ _
B (1+ a1 -a)1-n3)- Nf,)(;: _‘9::)2 +
1 a _ &
* 3 (1 + al 1 - a;IJ. - NjaXI - Nfd)(‘:pg _’Z’:)Z + (20)
AR FEEA) G (Y e - =)
£, - &,

Here the dash over &, and &, &, denotes replacement

of the cation, ie. in the corresponding expressions atomic
encrgies of Ge were substituted for those of Sn.

35

Similar reasoning leads to the following expressions in-
stead of (13) and (14}
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&

wi e - wz) &)

%(I+a;XI—E;Xl 2y +
b a
. +%(1+aj,ll—czgxl N2z - )(; e)z 1)
b T %,
+5(1+'51X1—a”X1-N"'Xl-mf)(ég_'Ejy
y ? ? S )]
and
2+ ai) - aXl N2)(; 8)2
a __ 2
%(1+aX1 a;XluNfa)H+ @2)
i-(l - a)a - Nf,)('i% __‘S;;r

In the case of anionic substituiion, AE (2) the expressions
(12)-(14) hold with the only difference that everywhere the
single-electron atomic energies are replaced by the corre-
sponding atomic energies of the substituting atom. And the
expressions {?}-(11) take the form similar to (20)-(22) with
the obvious replacing of cation for anion.

Calculated values of the energy of substitution are given
in Table 2.

Tabie 2. Energy of substitution. heat of mixing and misfit energy for
solid sclutions of A’B°.

L

GeS | GeSe | SnS | SnSe
AE(c), eV 067 [-058]08 | 067
AE(a), eV 1,27 | -1,28 | 1,43 ] -1,44
Ric), eV 006 | 0,04 | 0,061 0,04
¢a), eV 0,00 | 0,00 | 0,00 [ 0,00
Posneic), eV [ 0,03 1003|003 ]| 0,03
eric (), eV | 001 001 10,01 | 0,01

To compare with the experiment it is worth to calculate
the valugs of the heat of mixing with the use of these data.
The heat of mixing is defined by the average enthalpy of the
solution for the both solid solutions.

Thus, for example, for GeS-GeSe:

Q=

-;- [4E(Ges / Se) + AE(GeS / Se)] (23)I

misfic

The values of the energy of misfit calcutated with the use
of (25) are given in Table 2. Because of the lack of experi-
mental data on the heat of mixing of solid solutions based on
A'B® we cannot compare our results with the experiment.
However, the coinparison with the cotresponding data for
A'B? given in [1] shows that these values are usually small
and make hundredths of eV. The calculated values of the heat
of mixing for A'B® have the same order of magnitude.

3 &
_2 (clh + Cz,n.xhr - hz)z + '5:2"

The values of {2are also given in Table 2. All of them are
positive or equal to zero, which indicates that the energy is to
be wransferred to system from outside.

In [1] it has been shown that for isovalence solid solutions
of A’B” and A’B® the main contribution to the heat of mixing
comes from the energy of the misfit related to the difference
in the interatomic distances in the components of the solid
solutions. Our estimates of the misfit energy for A'B® con-
firm this viewpoint. For this purpose let us consider a cluster
of 10 atoms: 1 - substituted atom, 3 - its nearest neighboring
and 2 - each neighbors of nearest neighborhoods of the sub-
stituted atom. In accordance with [1], the elastic energy cor-
responding to the change of ane bond length is equal to:

(B54]

Here c¢; and <, are the force constants of the boads for
each component of the solid solution, d; and d» are the
lengths of these bonds.

In our case we have three bonds of h-type and six bonds
of 1-type. The total energy of the misfit, £2,,..,. , i$ equal
to:

14
Z

C, +C
L2

(24)

(25)

LY

(CII + CQ_I X’IE
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4. Conclusion.

In summary the tight-binding theory developed by Harri-
son for calculation the cohesive energy, force constants of
bonds and energy of substitution is applied for the first time
to A*B® layered crystals with orthorhombic structure. In spite
of substantia} difference in bonding features from tetrahedral
bonds compounds, Harrison's method describes correctly
above mentioned crystal properties for A'BE,
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[11 W.A Harrison, E.A4.Kraut. Phys. Rev., 1988, B37, Ne 14, [41 N.Ch Abrikosov, B.F.Bankina L V. Parichkaya, E. V.Skud-

p. 8244-8256. nova L E.Shelimova. Poluprovodnikoviye soyedineniya,
[2] F.M Gashimzade, D.A. Guseinova. Inorganic Materials, ich polucheniye i svoystva, M. *"Nauka”, 1967, 5. 176,

v. 32, Ne 9, p.955-959. [5] W. Kress, A. Frey, B. Dorner, W. Kaiser. Proceeding of
[3]1 H.Wiedemeier, H. von Schnering. Zeitschrift fur Kris- the Conference on Neutron Scattering, Gatlinburg, Ten-

tallographic, 1978, 148, p. 295-303. nessu, USA, 1976, June 6-10, v. 1, p. 216-222.

F.M. Hasimzada, E. 1. Hilséynov
ORTOROMBIK A“B¢ YARIMKECIRICILORINDO OVOZLONMO Vo HOLL OLMA ENERJILORI
GeS,GeSe, SnS ve SnSe kristallan Gigiin rabite enerjisi va rabitalerin giivve sabitlori, homginin bark mahlulun emsle gelmesiyle
alaqedar avazleme encrjisi ve hall olma istiliyi hesablanmigdir. Hall olma istiliyinin asasen elastiki deformasiya enejisi ila alagadar

olundugu gistarilmisdir. Bu deformasiya berk mehlulun komponentlarinda rabitelerin uzunluglanimin farqlenmaesi ile izah olunur.

®©.M. I'smwmmsane, 3.H. N'yceitnon

IHEPT UM 3AMELEHMA H PACTBOPEHHA JI1 OPTOPOMBHYECKHMX TMOJIYIIPOBOJHUKOBBIX
COEAMHEHMH A‘B¢

PaccHHTaH:l SHEPTHA CLENACHHA H CHAOBRIE NOCTOAHHLIE cBA3eH anx kpucTanaos GeS, GeSe, SnS. 1 SnSe. Taxme BauMCneHbl 3epinn
3aMElEHHA IPH 05pA30BAHKH TBEDABIX PACTBOPOE H TENNOTE CMEWEHHS. [Toka3ano, YTO OCHOBHOI BKIAN B TEONOTY CMEUESHHA CBA3AH ¢

anepruei vnpyroft aediopMalnK 00A3aHHOA PAIITHYHIO ANHH CBF3CH B KOMIIOHEHTAX TBEPALIX PACTROPDE.

dama nocmyrenus: 01.09.99 _ . Pedaxmop.: T.P. Mexrmiee
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SL(3,C) - SOLUTIONS OF SELF-DUALITY EQUATIONS

M.A. MUKHTAROV
Institute of Mathematics and Mechanics

370602, Baku, F.Agaev str. 9, Azerbaijan

]

New solutions of the Yang-Mill's setf-duality equation are constructed by means of discrete symmetry transformations for the algebra
SL(3,C). The obtained solutions are expressed in terms of determinants of special type matrixes.

1. Over the last few years self-dual Yang-Mills equation
have attracted a fair amount or attention. 1t has been shown
[1-8] that a large number of one, two and (1+2)-dimensional
integrable models such as Korteweg-de Vries, N-waves,
Emst, Kadomtsev-Petviashvili, Toda lattice, nonlinear Schro-
dinger equations and many others can be obtained from the
four-dimensional self-dual Yang-Mills equation by symmetry
reduction and by imposing the constraints on Yang-Mills
potentials.

The universality of the self-dual Yang-Mills (SDYM)
model as an integrable system has been confirmed in the pa-
per [9] where the general scheme of the reduction of the Be-
lavin-Zakharov Lax pair for self-duality [10] has been repre-
sented over an arbitrary subgroup from the conformal group
of transformations of Ry-space. As the result of this reduction
one has the Lax pair representation for the corresponding
differential equations of a lower dimension.

The preblem of constructing of the instanton solutions in
the explicit form for semisimple Lie algebra, rank of which is
greater than two, remains also important for the present time,

Two effective methods of integration of SDYM for arbit-
rary semisimple algebra has been proposed in series of papers
[11]. However, another approach has been suggested [12]. Tt
based on discrete symmetry transformation that allows us to
generate new solutions from the old ones. This method has
been applied to many cases, for instance, the exact solutions
of principal chiral field problem were obtained in [13).

The purpose of the present paper is to construct the exact
solutions of the self-duality equations for the case of SL(3,C)
algebra by means of discrete symmetry transformation me-
thod.

2. Self-dual equations are the systems of equations for the
parameters of a group element G considering as the functions
of four independent arguments z, Z , ¥, ¥ -

(6.67"), + (GFG'I)Y =0 (1)

where G, = 0,G .
The system of equations (1) can be partially solved

GG = #f, , GG =-£ .,
a_l.?_ = é{s-l + 6_35-]
oy oy 0z

where the element £ takes values in the algebra of correspon-
ding group. :
System of equations on £ has the following form

£, + £, + (£, £,] =0 @

Following [12], for the case of a semisimple Lic algebra
and for an element £ being a solution .of (2), the following
statement takes place:

There exists such an element S taking values in a gauge
group that

S;l @ = _;1"" "az "XH' - i_—i'XM
dy £ |8y | 97 £
3
L,0s 1fefF ] @ 1
S T = = == |-, X + — = X
oz £ oz "] ov £ "

Here X, is the element of the algebra corresponding to its
maximal root divided by its norm, i.e.,

-

(xi, x| = 1[5, xt] = g2x*

- F_ - is the coefficient function in the decomposition of £
of the element corresponding to the minimal root of the alge-
bra, £ = ofco ' and where ois an automorfism of the al-
gebra, changing the positive and negative roots.

In the case of algebra SL(3,C) we’ll consider the case of
three dimensional representation of algebra and the following

0 01
foomofs = 0 1 0O
-1 00

The discrete symmetry transformation, producing new so-
lutions from the known ones, is as follows:

’?.f_ - _alis'f_.a_ss'l @)
dz Jz oy

3. Let's represent the explicit formulae for transformation of the self-duality equaticns in the case of SL{2,C) algebra

£ = X + aX; + @ X, + 1h + 1,0, + aX +aX, + a X, . )]
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In connection with the general scheme, first of all, it is
necessary to find the solution of the equations (3) for the
SL{3,C) valued function 5 for given £, solution of self-dua-
lity equation (2). _ |

. L]
From (3) it is clear thai S is upper triangular matrix and
can be represented in the following form:

S = exp ﬂ:x; exp ﬁz,zx;,z exp ﬁz‘x; exp B,H : 6)

"
where H=h;+h;.

Afier substitution of the last representation of 5 into (3} and taking into account (5), we have at every step of the recurrent
procedure the following relations

By = -In_cfi,zr b=, B = a

(51,2)y = {&i..z)z - (6, + &, ey, ~ (), @, (7)
(Br2). = e, ) — (6, + &,).a;, — (&), a,

As the initial solution we'll take the explicit solution £ be- L 3
longing to the algebra of upper triangular matrixes: where (= 2207 + pap 30, =25 — 1,68, = i1, -1,
£ = ax +ax + ax,zx;,g + T,h, + T,h, (8) and figure brackets of two functions g; and g, denotes :
(930 91lye = 2 B2 %22 %)
The component form of self-duality equations for this oy 0z dy &z

case is following

Or, = 0.0a, = {6, a;},. . =12
Oa, , = {0, + 8, 0,2}, , ®)

The pgeneral solution of system (9) takes the form

|
7, = CIQ(X)dA , a = cj'ai(/%) exp(——gi(l))dﬁ,, {5"1(,1)

y=

. i 4&'61(1,'))(:{1’
A-A

dA'a,(A') exp (=6,(A") ).
A-A

ri=112 ’

[«

a,; = { a,:(4) exp (~5,(1) = 8.2 Jak + d &, (A) exp (—5,(1) )daq (10)

Here the circle integration goes over the compiex para- Iﬁrst two equations of (9} this two Backlund transformations

meter A and all integrated functions are arbitvary functions of  are the same:
three independent variables (v + AZ., z - AV, A).
By the direct check one can be convinced that (10) are faf )y - {§l_)yalf‘ = (o )y
the solutions of equations (9). The formulae (10) can also be e c el .
obtained as a solution of homogeneous Riemann problem in ~(a; )y = () a; = (a;7"), ,i = 1,2 (1D

the case of the solvable afgebra [11].

Let’s represent two types of Backlund transformation by
means of which one can construct new types of solutions of
equations (9) from the known solution (10). For solutions 0§

For solutions of the third equation of the system (9) they
are different:

(a);); — (0, + S0y — (a))a; = (a)7"),
—(alF), — (8, + 8,)aly — (ef)a; = (aFf), (12)
and .
(@9), — (8, + &) a7 + af(as), = (@),
- (@), = (8, + &) a7 + aj(a;), = (a]}"), a3

Note that starting, zero step of upper transformations pro-
cedure coincides with initial solutions (10).

Let’s retumn to the solution of the equation (7) at the first
step of the recurrent procedure.

I Comparing (7) and (§3) we came to the conclusion that
0,1
Bi: = a,:

Finally, knowing all components of matrix S and using

(4) we can express the solution
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F = FyX; + F;X; + F X, + F'hy + F3hy + FJX] + F;X; + F X[,

of self-duality equations at the first step of the recurrent procedure in terms of chains (11)-(13):

\ 1.0 aa,l
0 _ 1.2 o 1,2
Fy =17, + =58, =1, + 5%
1.2 ay,
0 0
1 a a
= e T = 2 " e m A
Fm = a0 B o= [ F, = 0.0
a; s 22 a; ;
1] 1 o i
o= 1 |&; @& o= - l & @&
F A 0.0 |. 00 ol 7 t2 T o0 | 0.0 0,1
@, %2 @z a; %
00 0.1
o= 1 &, &,
L2 T o0 |10 L1
' o, @, &

The general formulae of the recurrent procedure as well as the expression for the group element will be considered in fur-
ther publication,

{11 RS Ward Phil. Trons. R. Soc. Lond.A315,45] (1985), [8] M Kovalyov, M. Legare and L. Gagnon. ). Math. Phys.,

Lect. Notes Phys., 1987, 280, 106; Lond. Math. Soc. 1993, 34, 3425,

Lect. Notes Ser., 1990, 156, 246. {91 M Legare and A D. Popov. Pisma Zh. Eksp. Teor. Fiz.,
[2) LJ Mason and G A JSparling Phys. Lett, 1989, 1994, 59, 845.

Al137,29: ). Geom. and Phys., 1992, 8, 243. {10] A.A. Belavin and V.E. Zakharov. Phys. Lett., 1978, B73,
[3] 8 Chalravarty, M.J. Ablowitz and P.A. Clarkson. Phys. 53.

Rev. Lett., 1990, 1083. [11]) AN Leznov and M.A. Mukfiarov. J. Math. Phys., 1987,
[4] I Bakas and D.A. Depireux. Mod. Phys. Lett., 1991, 28 (11), 2574; Prepr. IHEP, 1987, 87-90. Prepr. ICTP

A6, 399 163, Trieste, Italy, 1990; J. Sov. Lazer Research, 13 (4),
[51 MdJ. Ablowirz, :S. Chakravarty and LA. Takhtgjan. 284, 1992, ’

Comm. Math. Phys., 1993, 158, 1289. [12] A.N. Leznav. THEP preprint-92/87, 1990.
[6) T.A. Ivanova andA.D. Popov. Phys. Lett.,, 1992, Al170, [13] AN. Leznov, M.A.Mukhtarov and W.J Zakrzewski, Tr. 1.

293. of Physics 1995, 19, 416,

[71 LJ Mason and N.MJ Woodhouse. Nonlinearity 1,
1988, 73; 1993, 6, 569.

M.A. Muxtarov
AVTODUAL TONLIYININ SL (3,C)-HOLLORI

Diskret simmetriya ¢evrilmaleri metodu vasitesile SL(3,C) cebri figiin Yang-Mills avtodual tenliyinin yeni hellori ahnmigdir.
Alinrmis hellar xiisusi sokilli matrisalarin determinantlarm ifada olunmugdur.

M.A. MyxTapos
SL(3,C)-PELIEHNS YPABHEHWH ABTOAYAJBHOCTH

MeTONOM peoGpasOBAHAA AHCKPETHLX CHMMETPHH TIOCTPOCHB! HOBBIC PElIEHUA YDEBREHHH ABTOAYANBHOCTH Anra-Mannca ang an-
re6pes SL(3,C). TIOCTPOEHHBIE PELICHHA BHPAKCHE! 3 TEPMUHAX NSTEPMAHANTOR MATPHL CMEUHANEHOND THIA.

Hama nocmyrnaenua: (1.09.99 Pedaxmop: H.I". Qxcagapos
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JATYHKU XOJLIIA HA OCHOBE FETEPOCTPYKTYP n-InShy.,Bi,-i-GaAs

¢ . KACUMOB
Asepbanoxcancroe Hayuonaavroe Aapoxocmuseckoe Azenmemeo
370106, baxy, np. Azadamez, 159 =

A.10. TYCEHHOB
baxuncruii Nocydapemeennbiit Ynusepcumem
370148 baxy, yr. 3. Xazurosa, 23

Hecnenomaw spdexr Xonna B BHCMYTOCOAEPARAIHY MUTAXCHANBHEIX NACHKAX AHTHMOHK/IA HHAHA HA NOAYHIORUPYIOWHX MOANOKKAX
APCECHHAE TaNNHR B 3JAPHCHMOCTH OT TOAIIARLL TIICHOK N PACCHHTAHA RX ORTHMalbHal TONUHHA B 3AaBUCHMOCTH OT KOHUCHTpallKR HOCHTE-

nei W rEyOoRMX J0BYIICK,

Torazaro, yTo 3amewenue ¢ % aromop Sb aTomamu Bi NpuBOAHT k YBENTHYEHHIO BEPXHENO TEMNEPATYPHOTO AKANAIOHA paboThl JaT-

qykos Xonma mo 200 °C.

TneHKH aHTHMOHKAA WHOHA HApARY € APYTHMH NOXYNpo-
BOGHMKOBbIMH CoeMHeHHAMH A’B® aBnmoTcs TpaaHiMOH-
HbIM MATEPHAIOM AAR H3TOTOBNCHHA IATbBAHOMATHHTHEIX
npuGopok [1]. B HacToawee ppema macHku InSb Ha momy-
HIOMHPYIOLEX NOANMKKAX MOMYYAlOT, KaK MPaBHng, MyTeM
HX TePMHYECKOTO HAMEINEHHA W MOCNEeXYIOLIEro oTxura {2].
[MpuMeHeHNe PAINTHYHBIX METOAOB PEKPHCTANNHIAUMH TIO-
3BOAMRO  NONMYYaTh MPAKTHUECKH MOHOKPHCTANNIMMECKHe
naeHky InSb, B ToM yMcne reTepocTpykTyph! n-InSb-i-GaAs.
FeTepodMUTAKCHANLHLIE CTPYKTYPEI C KOHUCHTpalUMedt snek-
TpoMon 6-10"7, momyuenHre HansenneM cnos InSb Ha no-
TYHI0THPYIOUWIHE MOAnoKkK GaAs ¢ MOANUTKOH HCTOUHHKA
In-Sb mapamy cypeMul [3], HALNK TIPAKTHYECKOE NpPHUMEHE-
KHe 8 Cozzasun patunkos Xomma (JIX), NpenHasHAMEHHBX
LA HM3MEPEHUA CHNBHBIX MArHHTHBIX noned (mo 14 Tx) B
TEMMNePATYPHOM AHADA30HE (4,2+350)K.

OnHHM M3 myTel OBBILIEHH GRICTPOIEACTBAA H TEPMO-
CTACWIBHOCTH MarHHTOYYBCTBHTELHBIX ANEMEHTOB SBAAET-
¢f HCMIQb30BaHHE B HHX BHCMYTOCOAEDKALLMY MneHek [4).

C uensio ysenvueHHA BEpXHEro npegena palouero ama-
nazoHa TEMNEPaTYp HaMM uccnegosanuck JX, H3roTosieH-
HblE Ha ocHOBe AAcHOK InSb,.,Biy co 3Hayennem x=0,1. O6-
pasit JIX waroTaBnHBasiMch, HA TETEPOIMMTAKCHANBHBIX
CTPYKTYPax, conepkaliux maeHkk InSh,Bi,, wanbinennsie
HA TOTYHIONHPYIOWNE APCEHUATANMHEELIE NONNOKKA, Nerd-
pOBAHHLIE XPOMOM, BHIPALIEHHEIE M3 OFPAHMUEHHOTO 00heMa
pacTBOpa B pacmniase BHeMyra. CornacHo [5], MIOTHOCTB
EMCNOKauWii B TAKHX [UIEHKAX HA MOPANOK MeHBIle
(~ 6‘10501.1'2), yeM B CTPYXTYpPax, MOJYUYSHHEIX B aHANOIHY-
HBIX peXXWMax H3 pacTsOpa B pacnnaBe Tranmvi. 1o obbvdc-
HAETCH TeM, 4T nedextoobpazviowinM GakTopoM ASIAETCH
nOMAMAHHE ATOMA B MEXUJIOYINMHe. T aToMu obfpaiyior
EHCNOKALIMA HECOOTBETCTBHA. BBITECHEHHE TaKuX aToMoB
MOXeT OblTb MPOMIBEAEHO MMYTEM MMEPEKPHCTALNHIAUMH
TBEPACTC PacTBOPa BHCMYTOBOH 30HOH, NOCKONMBKY aTOMBI Bi
ofnagaioT HanOONbIIAM KOBATEHTHBIM DaiHYcOM M Mamofl
JHeprHeit npucoeauneHna [6].

3ananHoc 3HaueHHe KOHUEHTpaurH Bi nomywanocw my-
Tem AHg¢y3noHHOTO HackilieHHa nieHku [nSb napami Buc-
MyTa npH Temneparype 350 °C B BakyyMHUDOBRHHBIX amMny-
nax, Tlocne 5Toro NASHKH MOABEPTATHCL UMOYALCHOA Tep-
Moobpabotke HexorepentHeM HIK-nagyueuteM Ha ycTaHoB-
ke UTO-18M [7]). Tepmuueckas obpaborika nposoamnack

HMIYABCAMHM MNHTENLHOCTRID 0,1 ‘MKC MpM TemnepaTypax
(800-1300 °C) co CKOpPOCTBIO HApacTaAHMA TEMACPATYPLI
[00°C., C noMouslo Metona Metamtorpadue  Oeino
YCTAROBAEHO, YTO [UIOTHOCTS AMCJOKAURit Obiia B 13a pasa
MeHpine, 4em B pabore [5], npudeM HaHMEHBLIWMH 3Ha4e-
HiAMH ofnagann ofpasupl, NOOBEPTHYThIE TepMooOpaboTke
npy TeMneparypax, ve Gonee 900 °C. C ypenuueHueM TeM-
nepatypet ofpadotku fo 1300 °C WIOTHOCTL DMCIOKAUMA
BO3pACTaNa A0 2-107cM?, 4o aHanorudHo Pe3yIBTATAM, MO-
Ry4eHKbIM B [8] LA KPEMHUEBBIX MIACTHH.

HaMepenne 3.a.¢. XoAna OT BEMUMHHBE! MArHHUTHOR MWH-
OYKUHH UTA (UICHOK ¢ KOHLEHTpauWel HocaTeneH 6:10"7cm
nokalano (pHc.l), 4T0 OHAa CHIBHO 3aBHCHT OT TONUHMHEL
NNEHKH: ¢ YMEHBIIEHHEM TOMIIMEEI HMKE ONMPEACNCHHOTO
3HAYCHHA YYBCTBHTENRHOCTE JX BOIPACTAET B 3HAYHTENABHO
MCHBLIEH CTENCHH, YeM 3TO CMEAYET U3 M3BECTHOH dopMy-
JEL:

R—- , )

tne I - TOK, B - MarHHTHas HROYKLNA, R - TOCTOARHAR Xon-
N3, a d - TONHHAA YINTAKCHANBHON IUTeHKH,

RO

[ . T ]

1 | 'l ] k.
0.2 04 046 0% 190
B. xT¢
Puc. §..3aBCHMOCTE XOMNOBCKOTO HAMPEACHHA OT MArHATHOH

MHAYKUHH NPH PAIHYHLX TONLIHHAX INHTAKCHANbHOH
maenkd. -7} 15;12;9; 7. 5. 3; 1,5MEeM.
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IO CBAZAHO C TEM, YTO MO MEpe YMEHBIICHAS TONIIHHB]
TUIEHKH HAYHHAET CKadbiBATECA MEXaHH3M PacCefiHHs HOCH-
Tenefl Ha nedexTax TPAHMLB! pa3nena ILIEHKA-NIOMNONKKA.
Tlpy TommmMHax <3 MKM YYBCTBHTEALHOCTL PE3KO MALANA.
Ha puc.2 nokasaHbl pelynbTaThl WIMepeHHs MOBHXHOCTH
HOCHTENEH 1, B 3ABHCHMOCTH OT TOALUMHBI MIEHKR NO METO-
uke, nanoxenvol B [9].

M. enBe

10}

1
> 4 H 8 d. Mkm

Puc.2. Bonanne roniMusl nnerks InSby  Bi, ka noayuionu-
PYIOUIEM aPCEHMIE MALTHA HA XOMORCKYIC NOMBKK-
HOCTh 2ACKTPOHOE, |

Orcropa cnemgyer, 4To AAf NpaBHNLHOIC KOHCTPYMpOBa-
HBA X BaXKHO 3HATh He TOMBKO MEKTPOHINUECKHE Mapa-
METPH STHTAKCHANBHOrO CNOA, HO W ONTUMANbKOE IHaueHHe
ero TONIMHHH. Bamamve rnyGOKHX noByWlek Ha TMOABWK-
HOCTh HOCHTeNed CKa3bIBAETCH TAKMM O0PAIOM, 4TO peans-
Haf NPOBOAHMOCTL OKAILIBAETCA MEHBLIE, YeM 3TO CeayeT
H3 3a03HHBIX 3HAYCHHA KOHCTPYKTHBHBIX M 3EKTpodu3nve-
CKUX NapaMeTpos.

Ipu paccMOTPEHHH BAMRHUA N-v [EPEXOAd HA NPOBOIH-
MOCTE TUIEHKH QOBIMHO HCIONB3YIOT HYHCACHHBIE METOfbL,
AnGo BLIpAKEHHA, BHNHCAHHBIC N0 AHANOTHH € P-n MEPexo-
oom [10). Oznakoe, B cioe ofcOHEHHA n-v Nepexoma ILioT-
HOCTL OTPHOATENBHOre 3apAfa, CO30ABAEMOrQ 3AnOAHEHHbI-
MV FTyOOKHMH LEHTPaMH 3aXBaTa, HIMEHAETCA JHAUYMTENLHO,
B OTIHYHE OT 00BIMHOrO p-n MEpexofa, B KOTOPOM 3aN0NHe-
HWeE MeJTKOro aKUENTopa NOCTCAHHO Bo Beeil p-obaacty.

B [i1] nomyueHo aHanHTHUECKOE BLIPZMEHHE AMA TOA-
IIHHBI N-V TEpexXofa MexAy INHTAKCHANLHOH MIeHKoR H
APCEHHATATTHEROH MOMYHIONUPYIOUIei noanoxkkoh, coaep-
Katled rmyGoitae NOBYIIKH C KCHLUEHTpaLHell N,:

‘N, -N, (. N N N _
Ad = 1,12 : = (ln L st 1In—* - 1] , @
Ny + Ny = Ny, ny Ny - N, Ny, '

rie 1; - neCacBekad ANMHA B THICHKS, Ny - KOHUCHTpauUHA
MENKHX IOHOPOB B MNCHKE, @ Nps - KOHUEHTPEUMA METKHX
IOHOPOB B NOLNOKKE.

Paccuuranubie no gopmyae (1) 3HAYCHHA TOALMHL N-V
MepEX0aa B 3ABHCHMOCTH OT No LA PAaiTAIHEX 3HAYCHAN
KOHUeHTpauull rayGoknx N0pYIIeK NPHECISHE B TafNKLe.

Tabnnug. TonwmHa n-v TIEPEX0Aa TPH PasnAYHONR KOHUSHTPAUKH MEAKHX JOHOPOR B NICHKE, dd, MEM

107, o Kosugnrpaussa rny6okux ueutpon axsara N,-10'°, cu”
1 2 3 4 5 & 7 8 9 10

Lo 1,69 (2,757 (3,381 [3.82 (4,155 (4,42 |4.636 [4,816 (4,969 |51
1.5 1,15 1,904 12,364 (2.7 2,965 [3.181 [3.362 13,516 3,65 |3.,767
20 0,8737(1,457 |1,822 12,054 (2,312 (2,493 2,647 |2,781 2,898 |3,002
2,5 0,7053(1,182 {1,484 (1,712 (1,898 (2,054 |2,188 {2,105 |2,409 |2,502
3,0 0,5919]0,995111,253 (1,45 1,611 1,748 |1.,866 {1,97 |2,063 |2,147
3.5 0,5102|0,859811,085 1,259 (1,401 [1,522 |1.628 [1,722 |1,806 |I1.882
4,0 0,4486(0,757310,9574| 1,112 (1,24 1,349 |1.445 [1,53 11,607 |1,676
4.5 0,4003(0,6768]0,8569[0,9965(1,112 (1,212 |1,299 |1,377 (1,448 |1,512
50 0,3616]0,612 |0,7756]0,903 (1,009 (1,1 1,181 11,283 |1,318 |1,377
5.5 0.3298(0,558610,7086(0,8257(0,9233 1,008 1,082 1,149 |1,21 1,265
60 |0.30310,514 |0,6524|0,7608 (08513 |0,929610,999 |1.061 1,118 |1,17
6,5 0,2805|0,476 10,6046[0,70340,7898(0.863 10,9279(0.9863}1,04 |1,08%
7.0 0,26110,4433]0,5634)0,6577(0,7367(0,8054]0,8664(0,9214]0,9716|1,018
1.5 0.24420.414810,5275(0,616 [0,6904|0,755110.8126]0,864610,912 [0,9557
8.0 0,2294(0,3898]0,4959(0,579410,649610,7108]0,7652|0,8144§0,8594{0,900%

IKCNEPHMEHTATBHO HIMEDHR O W i, MIS pPeansHulX 06-
Pa3lOB, MOKHO BHIYHCIHTE Ad o dopMyne:

WN,
cr=g':—“(d—-dd), (3)

roe L, W, d - ARHHA, WHPUHA H TORLIAHA HAEHKH COOTBETCT-
BEHHO, & L, - NOABHXHOCTD ECKTPOHOB,

Onpedenup Ad i OUEHUB 1O AAHHBIM TaONHULI 00bEM-
HYK' KOHUEHTPaUMKd FTyGOKMX NOBYWEK, MOXHO BhIOpaTh
ONTHMARLHYED TOILLHHY ITHTAKCHANbHOH AACHKH,

42

Jlns KOHUEHTpaUWW Hocuteneh B mierke 6-10'7 n xon-
UeHTPALIEM FTYGOKHX NoRyWEK N,=4-10', cornacHo nawusiM
TalNuL, TOMUKHEA T-V NEPEXOAHOr0 oA paBHa 0,76 MKM.
Hexons w3 TpeGoBaHKA, 4TO0sI BAMAHHE NEPEXOAHOIO CNOA
HA NPOBOAMMOCTE INMTAKCHATBHON fsieHKy Obino He Oonee
10 %, TonwuHa nocneaxe! Gouta BeGpana TMkm.

BBICOKHE IHAYEHMA YNPasAOLIETO TOKa (~200 MA} cos-
FAIOT MEXABHHUECKNE HANPAKCHHA B OMHYECKHX KOHTAaKTax K
ANEHKE, KOTOPbIE MOTYT NPUBECTH K OTCNAHBAHHIO MPH UHK-
AHYECKHX M3IMEHESHHAX TemnaepaTyphl. Jlas ycTpaneHus 310r0



JATHHKH XOJTA HA OCHOBE UETEPOCTEYKTYP n-InSh,  Bii-GaAs

ABMEHUR ORNZ MPHMEHEHA TPEXCNORHAA CHCTEMA MCTAJUIH-
3aunn: V-Cu-Ni.

Ha puc.3 MPUBEAEHB! PE3YNbTATH HIMEPEHHR XOMNOB-
CKOM NONBHXHOCTH 31eKTPoHOB B naeHxax InSbesBigy B 3a-
BHCHMOCTH OT TEMITEPATYPEI, H3 KOTOPONe BHANO, HTO B TeM-
neparypHoM auanasone (-200++200)°C nopem#HOCTL COX-
paHAET CBOE BLICOKOE 3HAYEHHE M ¢1ado 3ABMCHT OT TeMme-
paTyphl.

Ha ocuose npoeefeHHBIX Hcenenorauuii 6einn pazpabo-
tadsl JIX Ha ocHope InSb,..Bi, ¢ reoMerpHyeckUMH pasme-
pami 220 160 MrM® MAMHHTHOM UyBCTBHTRILHOCTHIO 300 MB/Ta
H paGounM NUanazoHoM TemnepaTyp (-200+-+200) °C.

81
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FPuc. 3. 3apRCHMOCTE XOATOBCKOH NOABMKHOCTH MIEKTPOHOR 0T
Temneparypel. 1-5) 15: 12; 9, 7, SMEM.

{11 BM Iyces. K.C. Kouwemanmunos, B H. Hozooun u op.
[Mpubopsl 1 TexHHKa IkcnepHmMenTa, 1981, Ne 5, c. 249,

(2] 34 bFonsanosuy. TloMynNpoBOAHHKOBLIE MNISHKY H
MHKPOMHHHATIOPHEIE HIMEPHTENLHLIE NpeobpazopaTte-
au, Munck: Hayka n rexnuka, 1981, ¢. 214.

(3] 4 Hopmuoii, O.A. Hocmuvrx, B.H Tuxonce B wu.
CHHTEZ W pPOCT COBEPIBEHHBIX KPUCTAINOB M THIEHOK
nmeayaposoaHukor, Hosocubupek: Hayka, Cubupckoe
Oraenedre, 1951, ¢ 127-132.

[4] B.B. Pawoowwwuw, B.B. Edhpemos, EB. Ilhweposa
Mucema B KT, 1993, 1. 19, BHN.2, €. 43-40,

[5]1 A.A. Komaescxuii, M. /Fybanas, HE Mapowyyx. Te-
suce aoknages 12-# Beepoccubickoil HayuHoi komde-
PeHUMH N0 MAKpodnexkTpoHuke, Touamen, 1987, u. 7,
c. 9-10.

[6] B.A. Oewunnuxos, A.B. Brgzun, AJ1. Anpumoea. Tpynst
5-if HTK ¢ M&KIyHapoAHblM YHACTHEM GAKTYaNbHbIE
npobreMel TBEPIOTENLHON 3NEKTPOHHKHN H MHKPOMIEK-
TpoHuxHy, Tarawpor, 1998, ¢.50.

[7] AM Ceemmuunvrii, 4.A. Ceyencs, B.B. floaskos. 3nex-
TPOHHAA NPOMEBINEHHOCTE, 1991, Ne 3, c.6-7.

[8] O.A. Azees, AL Mexmues, HM Mypados Ousuka,
1999, 1. 5, Ne 1, c. 40-43.

[91 @.4 Kacumos, E.B Kywuc, X.A.Acados u ¢p. JIutos-
ckuit Ersmaeckuii cGopauk, 1990, 1.30, Nel, ¢.67-71,

[10] J Honge, G. Pearson. J. Appl. Phys. 1978, v. 49, Ne 6,
p. 3348-3352, .

[11]) A HO. Fyeeiinos, 1. Kacumos, ' Kemepuee, Puin-
ka AH AP, 1999, No3 (B nmeuaTH).

F.C. Qasimov, Ya.Yu. Hiiseynoy

n-InSb1.xBix-i-GaAs HETEROSTRUKTURLARIN 9SASINDA HOLL VERICILORI

*

Yan izols olunmus qallium arsen aithqlan Gzarinda tarkibinds bismut olan InSb epitaksial tabagalarinds tebeqelerin
gahinhgindan asth olaraq Holl effekti tadqiq olunmugdur, Yiik dasiyicilarin ve derin telelerin konsentrasiyasindan asih olaraq opti-

mal gahnliq hesablanmgdir. -

Gasteritmigdir ki, $b atomlarinm 10%-nin bismutla svez clunmasi Holl vericilorinin yuxan igei temperaturunu 200° C-dek

artimaga gotirlb qixarir.

F.D.Kasimov, Ya.Y u.Guseinov

HALL DEVICES ON THE BASE OF n-InSb,_,Bi,-i-GaAs HETEROSTRUCTURES

The Hall effect in the epitaxial films InSb on the semiisolating GaAs substrated as function of hickness films was investigated and its op-
titnal thickness at the sertain concentration of free carrier and deep levels are defined.
It was shown, that 10 % dopant leve] of atoms bismuth increases the high temperature boundary of Hall devices up to +200°C,

Hama nocmynaenun: 22.11.99

Pedaxmop: MH. Aruea
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HCIIAPEHHE H KOHAEHCAIIUAS KOHT'PY3HTHO HCITAPSIOIIHMXCH
COEJHHEHHH A, By,

HA. AXMEQ-3ANIE, M.IO. CELLIOB
Huemumym Gusuxu AH Azepbaiidcarna
370143, baxy, np. I'. [ocasuda, 33

B pafote caenana YCnewWwHas NoNLITKA CPABHCHHUA TEMIICPATYPHONY HHTCPBANA KOHMPYIHTHG HCHAPAGILIErOCH COCTABA COSTHHEHHA Ha
teopernueckoll kpHEOH 3ZBHCHMOCTH ¢OCTABA KOHACHCATA OT TEMMAEPATYPEE C SKCMEPHMEHTMIBHON KPUBOH YeMiepaTypHOH 3aBHCHMOGTH
NApUMANEHBIX AARNEHUE APOB 3EMEHTOR, COCTABIAIOIIHX AUCCONHHPYIOEE COBTHHEHNE,

[Moka3aHo, <TO LA CEICHNAA MMHKS YTOT HHTEPBA cocTaeaser 1190-1230 K .

CoppeMeHHOE COCTOAHHE TEXHHKA TIOMYYSHHA MOHOKPH-
CTANAOB W CNOEB BHICOKOWHCTHIX Coeavmennit AyBy u3 na-
poBoii ¢pasel TpebyeT BOCTIPOM3BOAMMOrC NOMYHEHHA TaKUX
cOSIHHEeHHH, B KOTOPLIX KOHHEHTPALMS NpHMeced U nedek-
TOB, CO3AADUIMK JIOKANBHBEIE COCTOAHMA BHYTPH 3ANpEILEH-
HOW 30HBI DOMYNPOBOAHMKOB, Oblna Obl MHHIMU3HPOBaHa
i

“axruMecku 3Ta npodaema UmeeT ABa ACMEKTa: NepBHY-
HoE “‘3arpasHeHne” NoAyNPOBEORHHKA NPOHCXOAKT OAHHM U3
KOMIIOHEHTOB B  CBEPXCTEXHOMETPHYECKHX  KOAHYSCTBAX,
BYOPHYHOE €M0 3arpA3HENHE « BEISACTBHE TOTO, YTO NPH poc-
Te KPHCTANNOB M CNOESB M3 WHXTHl ¢ HapyWeHHno# CTexuo-
MeTpHeil, ¢ MOMOLIEC MEPOTa30BOil TEXHOMOTHH ko>hdHLM-
€HTHl pacnpenen¢HAd MHOMX NpaMecedl UIMEHAKTCA B He-
61aronpUATHOM HanpaemeHnH [2].

A3 ananuza HazoBLIX AWArpaMM paBHOBECHA GOALIWIMHCT-
Ed M3YYeHHBLIX COSIWHEHMI CNemyer, UTO TIPH KaXaoH TeM-
nepaType CyIWECTBYIOT CTPOTO OMPEAENEHHRBE 3HAYSHHA Nap-
LHAIBHEIX ZABNCHUEH, APH KOTOPBIX AOCTHIAETCH CTEXHOMET-
prueckHii poct. [Ipn modMX BapHauMAX NApaMeTpOB CTe-
XHOMETPHYECKOE COOTHOIIEHHS MEXIY BAKAHCHAMH H M-
OOYIIHAMA B COOTBETCTBYHOLIGH noapewrdTie HapymsaeTcs;
NpH CBEPXKPHATHYECKHX COOTHOWICHMAX HApYINAaeTCs Takke
ofiee yenobBre KoOMNEHCAUHN,

IMotomy cOBEpIIEHHO OYEBMAHO, UTO ANA BLIPALIHBAHUA
BLICOKOK3YECTESHHLIX MOHOKPUCTANNOR U CNIOEB H3 NapoBoil
pazel HeoBXONMMO HCTIONL3OBAHHE B KAUECTBE HCTOUHMKA
flapa LINNTL KOHTPYIHTHO MCTapsonierocs coctasa [3.4].
Ins GONBLLUMHCTBA CNTyYaeB TEMNEPATYPHHIH HHTEepBaNl Cy-
WECTBOBAHMSA KOHTPYIHTHO HCTApAKMIEHCA IUHXTEI YAAETCA
OMpPEAC/iNTE PACHETHBIM IYTEM, MCNObL3YA METOL KOHCTaHT
XHMHYeCKOro papHoBecha (K. X.P.).

TMpupeném ananu3 pacséTa ONA COCOHHEHMA CEReHKWAA
iHHKa, MPH 2TOM GCHOBHBIS NOAXOAR H METONQNOTHA PacHt-
T&, COPABEAIHBLl H LAA APYTHX CcoeAuHeHHN rpynasl ApBy.
U3 nurepaTypHbIX AaHHbIX [2] H3BECTHO, TO OCHOBHBIMM
nedeKTaMH B CEIeHMAE LUAKA ARNMIOTCA OJHOKPATHO H ABY-
KPaTHO HOHW3OBAHHBIE BAKAHCHM LHHKA W Cenena:

- - ++ +
Ve » Vs Vi » Vo . DTH BAKaHCHH MOKHG BLIDAZHTD “€-
pe3 COOTBETCTRYIOUINE KOHCTAHTEI O0PA30OBARMA PEaKLIH:

OTCrO N

v, = &

n
P .
n Pz

43

3nece K,- - xouctanra obpasopanns ‘onuoxpamo HOHH30-

Zn
BaHHOM BAKAHCHH LIMHEA, N - KOHUEHTPAuWa, £, - napun-

AThHOE  RABNEHWEe LUHHKA. AHanorWudgo pPacnmHUCLIBAIOTCA

ypasHeHHs oGpasosanua v, , V. , Vi,. PaHoBecwe Mex-

n 7
IV JBPKAMA ¥ 2AEKTPOHAMH BLIPBKAETCA Yepes KOHCTAHTDI
PABHOBECHS KIACCHYCCKAM YypaHenuweM np=K% n u p -
KOHUEHTPALHH 31E¢KTPOHOB K AbIPOK COOTBETCTBEHHO, K -
KOHCTaNTa pabHOBecHA. Bee 3™ ypaBHenma (Tounee mato
YPaRHEHHI) O6BEAHHIIOTCA ¢ NOMOLLLK) YPABHEHUS, OTIHCHI-
BRIOWETG YCAOBHE MIEKTPOHEATPAIEHOCTH B AONYMPOBOI-
HHKAX: 4

n+Vy + 2V, =p+ Vg, + 2V .

Bripakad BaKaHCHH 4epe: COOTBETCTAYIOMIHE KOHCTAHTHI
00pa3oBaKHsA, B3AThIC W3 HPEObILYIUMX YDAaBHEHHH, nocne
npeofipasoBaHii MOTyYaeM YpaBHEHHE:

3

An’ + 2A,n" -~ A;n - 24, = 0

3aech BBEACHE! CReAyOWHE 0603HAYCHIA;

P, + K K
A =2 4, ==2,
B 2
P
K;
a; = F + K; A, = KB,
Zn

a NaplnanbHLle AABIEHNA ZBHO JABHCAT 0T T.

310 ypasHenye pewraetca Ha DBM ussecTHoll meroam-
koit Herotona-Pancona. [lonctasnss monyuexHble peluenHs
B YPABHEHHA [UTA KOHUEHTPauui TouedHbix AedexTos U nap-
UMANRHEIX JABMEHWD, DOMyYaeM XPHBbIE 12BUCUMOCTER co-
CTABA Napa OT TEMNEpaTyphl ILNR TPEX COOTHOLIEHHH KOH-
ucHTpauk#i aneMeHTOR coedWHeHHAa (Puc.l). M3 pucymxa
BItIHO, YTO TEMNEPATYPHbIA HHTEPBAN COOTBETCIBYIOLLMH
KOHTPYIHTHO HENApAicILeMYyca cocTapy (xpubad 1) NEXHT B
odaacte 1190-1230 K,



MXCA COEAMHEHHA A, By

HCIAPEHHE H KOHAFHCAIINA KOUTPYIHNTHO HCITAPHEK)

—

07 0.8 0,9 1,0 1,1

>

1 OJ/ K
T

Puc. [. PacueTHLIS KPUEBLIE JABHCHMOCTER COCTARA Mapa OT TeM-

MePaTyPst ANA 3-X COOTHOUIEHHH KOHHECHTPALMNA KOMI0-
HeHToB: |, ngping,=1, UL ngping,=0.1, lIL. ngp: 05.=10.

[Ipopenénnrie paHee HCCNENOBAHHA MO MIMEPEHHIO ToM-
HiepaTypHOH 3aBHCHMOCTH RBapuHanbHLIX JABMEHMH TApoB
KOMMOHEHTOB CeNeHHAA HWHKA HAN HATPETHIM COSAMHEHHeM
METOTOM OMTHUECKOrD MOMNOLIEHNS NapoB KOMMIOHEHTOR [5)
NIoKa3ani Xopollee Coracue MexIy TemneparypHoii ona-
CTBIO KOHIPYIHTHO HCMAPAIOIIErocs COCTABA HA IKCTISpH-
MeHTanbHOW KpuBOH PuC.2 (HA DHCYHKE OTMEYEHO IYHKTH-

POM TOUKA P, / B, e, o THE P,m=Pm%n) € pacyYETHEIM TEMME-

paTypHLIM HHTEPBAJIOM puc.], kpuBas |. DkcnepuMeHtans-
HbI¢ N3HHBIC TIO ONPENENEHHIO TEMNEPATYPHOTO HHTEPBANA

. ¥
CYLUECTEOBAHHA KOHTPYIHTHO HCAAPALOWEROCA COCTaBpa Ang -

ApYrax coefuHeHni rpynmsl A; By Oblnu caenans B pao-
Tax {6,7]. CpapHHBaHHE TEMNEPATYPHBIX HHTEPBAAOBR KOH-
TPYIHTHO WCNAPAIOWErocs COCTaBa, HaWASHHLIX IKChep-
MEHTWILHBLIM MYTEM A APYIHX coefuHeruit AyBy ¢ pac-
YETHBIMKM DAET XOpOLlES COrNACHE.

100% Z
2 1 3
— ///
2 1 Jd
100% 8¢ - ! ) )
1100 1200 1300 1400 (K)
T —

Puc. 2. TemmepatypHas 7aBHCHMOCTH OTHOLIEHHHA MapuHank-
HBIX AABICHHA UMHKA H CENEHA HAA CyOAMMHPYIOLUKM
COCIHHEHHEM,

Takum 06pazoM, MpeanokeHHas METOAHKA pacdéTa TeM-
NEPAaTyphl KOHFPYIHTHO HCNAPAIOIWETGCA COCTARA MOIBOMMET,
He npurderas Kk AOTONHHTENBHBIM BKCTEPUMEHTANLHLIM HC-
CNeROBAHUAM, ONPENeNTLE TEMNEPATYPHEIE ¥ KHHETHIeCKHe
YCIIOBHA MNOTYUYEHHA BHICOKOYUCTHIX COCMHHEHMHA AyB.; , a
TAKKE ONTHMHIUPOBATE MPOLECCH! TIOMYUEHHA Kak NMONKHKPH-
CTANAHYECKOTO, TaK ¥ MOHOKDHCTAUTHYECKOr0 MaTepHana
ITHX COCOHHEHHH CTEXHWOMETPHYECKOTD COCTasa A3 napora-
3o0B0¥ daiet.

(1] Fujita,Sherio Kawakami, Yoichi,Shigeo.J.Cryst.Growth.,
1996, Ne 164, pp. 196-201.

[2] Dusuka w xumua coefmHenuit A;By,. Tloa pen.
C.A_ Meaggenesa, M., "Mup", 1970, ¢. 624, (nepeeon ¢
aHrn..)

[31 BH Mapmunos, HI Axmed-sade, A H. Conosveg,
M.B. Cragun. Cnocol AGTYYSHUH NErKOBO3TORIIOIINX-
e coepdHenui  AyBy,.  ABTOpPCKOE CRUAETENLCTBO
Nel1077342, Bronn,, waoBp. Ne, 1984,

[41 B.H Mapmuiros, A0 Axmed-3a0e M. 5.Caasun, A.H.Co-
noebes, C.f1. Kobenesa, INeKTPOHHAR {1PCMBILUIEHHOCTD,
1982, Neg, c. 55-57.

[5] C.A.Medeedes, B.H Mapmurnos, C.IT.Kobenesa, M. 0.Ax-
med-3ade. DNEKTPOHHAA TeXHHKa, cep. “Marepram”,
1984, prin.11, ¢.87-89, .

{6] H.B. Kopreesa, A.3. Fennes, A.B. Hogocercaa, Xyp-
Han HeopraHH4eckot xumuy, 1960, Ne 1, ¢.5-7.

(7] 311 Lozenos Teoperwyeckse W DKCNEPHMEHTANbLHLIE
HCCSAOBAHUA TNYBOKoH OUUCTKH TEAMYPHAD KAaIMAA -
Astopedepar RucCepTalMy Ha COHCKAHWH yweHON cTe-
MeHH KAHAMAATA Tex. Hayk, Mockea, MHCuUC, 1979,

N.D. 9hmad-zade, M.Yu. Seidoy

KONGRUENT BUXARLANAN AnBvi BIRLOSMOLORIN BUXARLANMASI VO KONDENSASIYASI

Maqaleda kongruent buxarlanan tarkibin kondensatin tarkibinin temperaturdan asilihigi nezori ayrisi ils pargalanan birlesme
omale gatiren buxarlanma clementlorin parsial tazyiginin eksperimental temperatur eyrisinin temperatur intervalim migayise etmok

dgin ugurlu cohd edilimisdir.

Selenid Sink ii¢iin bu intervalin 11901230 K oldugu qésterilimisdir.

N.D. Achmed-zade, M.Y u. Seidov

EVAPORATION AND CONDENSATION OF CONGRUENT EVAPORATED COMPOUNDS A;;B,

At present work it has been made successfislly attempt of comparision of temperature interval of congruent evaporated compounds on the
theoretical curve of dependence composition of condensate on temperature with the experimental curve of temperature dependence of partial

pressure of steam of elements composition dissociation of compounds.

It has been showed, that this interval for ZnSe is 1190=1200.

Hama nocmynaenun: 24.09.98

Pedarxmop:
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CINNEKTPLI OTPAKEHHA KPHCTANIOB GaAs U TBEPALIX PACTBOPOB
GajIn,As H Gay Al As

M.H. AJIMEB, 111111 PAHIANOBA, H.M. AJINEB
Huemumym Quzuxu AH Azepbationcana
370143, Baxy, np. I’ ocasuda, 33

B pa6ioTe NPHBOAATCA PEIVAGTATH MIMEpEHRH OTpaxkaTenbHol cnocoSuocTn 8 Gagarlng s1As, GagrAlp1As, GaAs,GaP, w InAs, Onpeac-
JEHa 3¢¢cKTHBHB.ﬁ mMacCa b mp:n.lx pacTeopax. Peaym.ﬂ'ru KOHTPOHHPOBMHCI. IHAYEHHAMY, KOTOpLIC COBNAJANT € 3KCNCPAMEHTANLHE-

MH JaHHBIMU.

MoMyNpOBOAHMKOBBIE cOeNMHEHUA Tvna A’B® 1 TBepanle
PacTEOPH Ha WX OCHOBE LIHPOKO HCNOMb3YIOTCA B ONTOINEK-
TpoHHex npeobpasosatenax [1,2). [Toatomy wmecneacbanmne
ONTHYECKHX CBOHCTB 3THX COSAUNCHRIA npencTasneT Gon-
uoli unTepec.

B nacTosme#i paGotTe NpUBOAATCA PESYABTATEH HCCREN0-
BaHHA CNEKTPOR OTPakeHHH HEKOTOPHIX coemnnennit A’B°
Kak MUCTBIX, TAK M AETHPOBAHHLIX, a TAKXKE TBEPILIX PacTEO-

pos Ba ochose GaAs.
CreKTphl OTPAKEHHA 1E3MCPATHCE HA CReKTPOHOTOMET-
pax "Specord/?5-IR", “Specord M-40" B HHTEpBANE LIHH

sonH (0,2 + 23) MM NpH KOMHATHOR TeMmnepaType.
Ha pHc.1 npencTaBieHs! CAEKTPBI OTPaeHHs OGpaiLos:

Gag 7Aly3As(n=2,58-10"%cM™):Gag 17lng 53As (n=1,2-10"em™),
GaAs<Sn> (n = 3-10" en). GaAs<Te> (n = 5-10" om”).
XapakTepHbIM ABRACTCA HanMHHe MTYGOKOro MIasMEHHOro
MUHHMYMa3.

z,;ér
50}
7Ok 9
G0p
50}
[la] %
30t 1;2
20r 5

10F

'l " 1 L . N
0 20 30 )‘,N‘N
Puc. /. Kpupbie orpaxehna npn 300 K anx ofpasuos:

1) Geg7Ak3As (0 = 2,58.10' o),
2) Gag g7lng s3As {p = 2,58 10" e,
3) GaAs<Sr> (n=310"% ca*} m

4) GaAs<Te> (n=510"% cm?).

0

H3pecTHo, YTO B JIETHPOBAaHHBLIX MOAYTPOBOAHMKAX -
{exTHBHAA MAcCa W MIONOWEHHE MHHUMYMA B COIEKTPaX OT-

PaXeHHd CER3gHb COOTHOLICHHEM

m eNAZ, .
nc’mis. - 1)

m,
rie N - KOHLUEHTpaUHA HocKTeneH lapana, Apy, - LIMHA BOA-
Hbl, COOTBETCTBYIOLUAA MAA3MEHHOMY MHHHMYMY, € - 3apal
31EKTPOHA, C - CKOPOCTh CBETA. £ - AHINEKTPHMECKAA Ro-
CTOAHHAA, f1p - Macca CBEOOONHOTO IMEKTNOHA.

PeayneraTel Bee4nCNEAnH 3ddeKTHRHOR MacCh B KPHC-
Tanax no dopryne (1) cnemyoue: =+ = 0,083my (Gag7Alg;AS),
mT = 0,03 ]H'Fg ( Gao‘,ﬁlno‘s;AS}, m* = 0,06]’?’19 (GaAS‘:Sn)) .

SucnepHMeHTANbHE pe3ynsTaTel Mo Gopmyne (i) ans
TBepALIX pacTeopoB Ga,..InAs it Ga.AlLAS KOHTPONUpOBaE-
nucs hopMynol (2) ua pabots [4).

m =( X +1"XJ—:Hﬂ?' [1"*!
m, 0,14 0067 R, 0.065

. 1_-_5]“,'(2)
0025

COOTBETCTREHHO.
R, %

oL

fr - L L L 1 " 1

! Z 3 ] 5 5 £ 38

Puc.2. CnexTpsl oTpakeHHN KpHCTANI0B 1) Gag 47100 534S,
2} InAs; 3) Gads; 4), GaP n 5) GagsAly3As apr 300 K.



CNEKTFPLI OTPAKEHHA KPHCTANTOR GaAs {1 TBEPALIX PACTBOPOB Ga . ln,As 1l Gu). Al As

PefynuTaTet  BRIVACNEHWI Ons  TBEpABIX  PACTROPOR
Gag_;lAlo_;AS m*= 0,083m: Ga{)_q?]nolﬂAS m*= 0.031m, X0~
POLUC COTNACYIOTES C IMTEPATYPHBIMU TAHKBIMH [4,3].

Ha puc.2 npeacTaBneHb! CNEKTPBE OTPANREHHA KpHCTad-
noe Gagarlngs3As (1), InAs (2), GaAs (3), GaP {4) u
Gay 1ALg3As (5) B oGnacTh anuH sons {0,2+1,3) Mkm.

B cnekrpax otpaxeHua GaP,Gap ;ALg3As 1 Gaggsltgs:As
(pwc.2) HabarogaeTcA AOMONHATENBHAA CTPYKTYPA [IPH 3HEp-
ruax 1,8 3B, 2.2 3B u 2.75 2B, cooTeercreeHHo. DTa cTpyk-
TYpa, NO-BHIAMOMY, OBYCNORIEHA MEPEXoaaMit B TOUKE Me-
iy 3oHaMu 1,8 3B n 2,2 3B. B cnexrpax oTpaxeHUA cOedN-
HeHHit A’B® 5TH MAKCHMYMBI W3BECTHBI M OGBACHAIOTCA d-
MePexosaMH B 30HY NPOBOAHMMOCTH DTH MEPEX0abl PACCMOT-
pennt B patotax Oununna u JpeHpeixa [1).

DOTOINEKTPUYECKHM METOAOM YCTAHOBNEHD IKCHTOHHO-
NPHMECHDBIE KOMINekesl B KpucTannax GaP s ofnactic sHep-
ram 2- 4,5 3B [6].

B cnextpax doromoMnnecucHubn ¢noes GaP/GaP npu
2.3 3B 6uuin obHapyKeHb! 3KCHTOHBL, CBA3AHHBIE HAa HeH-
TpanbHoM moHope [7].

8 kpucrannax GaP oﬁmpymeﬁm ABa MHKA. NP IHEPTHAX
2,3 ¥ 3,65 3B 3KCHTOHHOMO W NMPHMECHOro XapakTepa, cooT-
BETCTBEHHD.

Kak BHEHO K3 pHe. 2, Ha CASKTPe oTpakedna GaAs wh-
pUHA JANpelieHHol 30Hbl E; (1.4 3B ), cnvH opSutaiibHoe
paciennesme Ay (0,33 3B) M BeNWUHHA Ej+Ay {1,75 3B )
COOTBETCTBYIOT NHTCPATYPHBIM AAHHEIM [8}. CootsercT-
BYIOIUHE Pe3YNBTATH (0 CACKTPAM OTPawkeHHA , KAk BHOHO
M3 PHCYHKA, HAOMEORAOTCA W AAA [nAS, 8 HaCTHOCTH Nepexo-
Obl ¢ 3HEeprHAMU E = 2,6 3B, = = 2,85 »B. 310 nepexoaw
HabmomaroTea Taoke B kpuctamax QapgrlngssAs B cnek-
Tpax oTpaxeHus npu suepruax 4.2 3B u 5,1 3B. B arenkax
Gag 7AL, ;As Takke HabaonakwTCA 0COGEHHOCTH EU 1,9 3B,

£.'0+Aa =2,5 3B w nepexonbl ¢ JHeprueH E- = 3,2 3B
= 5,6 3B. Kak suaHO 43 pUCYHKA 2,nepex0ubl Lise=Tise

MPOARTANYTCH B CIIEKTPAX OTpakern KpHerawos InAs (3,75 aB),
Gag;ALy3As (4,2 sB), GaAs (4,2 5B), GaP (3,7 3B} u
GaQITAIO,gAS (3 ,4 3B)<

(1] T HRayakawa K Matsumoto, H Horie, M Nagai, M. Mo-
rishima, Y. Khigame 1. Appl. Phys., 1993, v.74, Ne§, p.
5285

[2] X ©Qurunn, X. 3penpaiix. B kH. «OnTrNeckne CBOHCTEA
nonynposoadnkos», Mocksa, Hza-so “MHP”. 1970,
¢.103-135.

(3) 3.EMamac, AT, Kaposa, 5.B. ¥aaiyux. dusnka u Tex-
HHKa nomynposoanuxos AH- BCCP, 1978, Nes,
c. 114.-116.

[4] Amitabh Chandra and Lester F. Estman. 1. Appl. Phys,,
1980, 51 (5), pp. 2669-2677.

[5] DK Gaskill, N. Bottka L. Aina and M. Mattingly.
Appl. Phys. Lett., 1990, v. 56, No 13, pp. 1269-1271%.

[6] M Kapoowa. B ki «OnTHveckHe CBOHRCTBA MONYNpo-
BOAHHKOB A’Bs», Mockea, 1970.c. 136 — 1635,

[7] HO.B. Xuases. OTII, 1990, 1. 24, Bain. 7, ¢.1303-1305.

[8] BB Cobones B.H. Honeyxx. Heopranmeckue mare-
puansl, [971. rom VI, Ne 4. ¢, 565 - 559.

M.i. Oliyey, $.8. Roagidova, I.M. Oliyev

GaixIn As V@ GarxAlAs KRISTALLARINDA 9KSOLUNMA SPEKTRLORI

Magalade, GanwrlnesiAs, GantAbAs, GaAs, GaP ve InAs knstallannda eksolunma qabiliyyetinin slgmeleri meticeleri

gostaritinig, bark mahlullarda effektiv kitls ta'vin olunmusdur.

Naticeler eksperimentin gostaricilerine uygun gaten hesablanma giymatlori ile yoxlamlsdir,

M.I. Aliev, Sh.Sh. Rashidova, LM. Aliey

REFLECTION SPECTRA IN GaAs AND Ga,_In,As, Ga,..Al,As CRYSTALS

In that paper the results of measurements of reflection power in Gag 4qIng s;As, Gag 7ALg A (GaAs, GaP and InAs are given. The effec-
live mass in the solid solutions is determined. The resuits are conirolled by theoretical values that agree with test data.

Hama nocmynaenus: 05.12.98

Pedarmop: MU, 4rues
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MOAYJL YIIPYTOCTH TPEXKOMIIOHEHTHBIX CIVIABOB Nis(Fe.\Me,)

H.T. IIAHAXOB
Azepbatidncancruis Huoceneprno-Cmpoumenshoiii Yrnugepcumem
370073, Baxy, ya. A. Cyamanosou, 5

TIpUBEaCHbL PE3YBTATH FKCICPHMEHTRAABHOTO HCCNCAOBAHHA KOHUCHTPALKOHHEX JABHCHMOCTEH MOAYS YNPYTOCTH TPEXKOMOOHEHT
HBiX crtnasos Ha ocHope NijFe, neruposannpix Nb, V u Ta. Hoxa3zaHo, 4To BIMAHKE RETAPOBAHHA HA BENHYHHY MOLYNH YNPYIOCTH 3ABHCHT
OT B33MMAOTO COOTHOWISHUA MEXEY CHNAMY CBA3H PACTBOPCHHOIO AEMEHTA H PACTBOPHTENS, @ TAKKE OT CHA MEKATOMHOTO B3aUMOACHCT-
BHS B PEUIETKE PACTEOPHTENA, OHHOBPEMCHAC TIOKAIAH0, HTO HIMEHEHHE MOY T YRPYTOCTH MOTYT SbiTh CBA3aKE ¢ obpasopannem BTOPOH

¢33bl B TPEXKOMMOHCHTHEIX Cnnagax.

Kak HIBECTHO WIMpOKOE HCMONLIOBAHHE METANIOB H
CTINABOB B COBPEMEHHOI TeXHHKE ¥ MPHOOPOCTPOCHHH CBA-
33HG ¢ KOMMIEKCOM HX MEXaHM4EeCkuX cBOACTB. Beicokas
RPOYHOCTR, TBEPOCTL H YNPYIOCTh COHETAIOTCA ¥ HHX € X0-
POLIHMY MJIACTHYHOCTBIO H BABKOCTHIO.

JlernpoBanme METAATHHECKHX CNNABOE, & Takke dasopuie
NMPEBPALICHNA, MPOHCKOAAIHE TIPH WX TepMuueckoii obpa-
60TKE, BNHAIOT HA KOMINEXC CBOHCTE, KOTOPLIE XapakTepu-
3YH0TCA MEXKATOMHOH CBA3LIO B KPUCTANTIMeEcKoli pelleTke.
MosToMy H3yueHME KOHLEHTPALIMOHHBIX 3aBHCHMOCTEH Me-
ayns ynpyroctd B cnnagax Niy(Fe,,Me,), NerHpoBaHHbIX
anemenTaMd Nb, V 0 Ta B YIOPAOOYCHHOM H pasynopano-
YeHHOM COCTOAHHAX, MPEACTABAAET ONPEACNCHHBIA HHTEpec
[1-4]. Momynb YTMPYIOCTH, KaK H3BECTHO, ONPEAC/AAETCA CTa-
THYECKMM H OHHAMMYECKHM MeTOonaMH. OJHaKko, nph CTaTH-
YECKOM PeEHME LM ONPEACACHHA MOIYAS YNpYTrOCTH C Le-
NBI0 MOMYMEHHA AOCTATOMHO TOWHBIX PE3YNLTaTOB HeobXo-
OHMO NOOHBATBCA InauuTentHuXx medopMauuii, mpH koro-
pbiX BO3HHKAET GMACHOCTL BLIXOOA K3 OGNAcTH UHCTO YMpY-
roro mokefcHHA matepHana. [Mostomy MOIYRB YNPYTOCTH
ITHX CINAROB OTPENETANcA NHHAMHYECKHM METOOOM, KOTO-
phiff MIO3BOAAN MPOU3IBOAWTE H3IMEPEHHA NPH ManwixX nedop-
Maluax. [IpUMeHeHKe IMHAMHYECKHK METOUOB ANA H3MEpe-
HUA MoDynel ynpyrocTH OOYCIOBNEHO BbICOKOA CKOPOCTBIO
pacnpocTpareHiA ynpyrot achopMauns g cniaBax.

JnA NoTydeHHs YROPAAOYSHHOTO COCTOAHMA TPEXKOM-
MOHEHTHLX CTUI4BOB HSTOTOBNCHHBIE o0pasusl nomseprand
ANUTENBEHOMY YNOPAZOMHBAOWEMY ODKUrY ¢ MEATeHHLIM
oxnaxaoeHHeM B Teuerue 894 u. PazynopasoueHHbie COCToA-
HUA CTNZBOB OBUIM MOMYYEHBl NPH OXIAXAEHHM B BOOE OT
1100 °C. PesynbTaTel HCCREAOBAHNMA MOKA3AMU, UTO KOHUEH-
TPALHOHHLIC 3aBUCHMOCTH MONYNS ynpyroctik (E) B Tpex-
KOMNOHEHTHBIX CMT4BAX HEMOHOTOHHBI. WX RHA CBA3EH CO
CTEMeHLE JANBHETO NOPAIKA.

Ha pic. mokasaHst KOHLEHTPAUMOHHLIE 3ABKCHMOCTH MoO-
AYAA YOPYrOCTM ANA cucTeMmsl ciuiaeos Ni(Fe . Me,), roe
Me otHocHTea k 1V-VI rpynnam. Kak BUAHC M3 pHC., KOH-
LSHTPAUHOHHbIE 32BNCHMOCTH MOQYNA YNPYroCTH CANasop
Ha ocHoBe NisFe B pasynopanoYEHHOM COCTOAHHN NUHERHDL]
B AOLTATOYHO LWEHPOKOM HHTEpRARC KOHLlEHTpauHﬁ neru-
pywowero komnouenta. Ha saBucHmocTtax E B ynopaacdes-
HOM COCTOAHMH 4eTKD OoBHapYKKBaeTCA MHEHMYM. B ciyqae
NETHPOBAHWA MOMMOIEHOM 3TOT MHHHMYM  PacnofoxeH
BGan3n 4 a1.%. CooTBETCTBYIOIWE 3ABMCHMOCTH £ anw
CiNABOB, AECHPOBAHHBIX BONLGPAMOM, NPOXOAAT Ueped MU-
HUMYM NPH MEHBWHX KOHUCHTPALMAX, HAMPHMEP C BOMbG-
pamom ripH 2 aT.%. Moayns ynpyrocTH 3aKaneHHEX obpas-
OB [pH COAEPXKAHHAX BOMb(paMa 00 2 aT.% H3IMEHAETCA

QUeHk MaNo # OIOCTATOYHO TOYHO OTMCHIBAETCH JTHHEHHOHK
dyHKUMEH, Bo3pacTatowei ¢ pOCTOM KOHUEHTPAUNH.
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Puc. KeHUeHTPAUHOHHDIE 3aBHCHMOCTH MOZYIA YTIPYTOCTH
TPEXKOMAOHCHTHEIX cnnapos NizFe, neruposannkx ane-
MenTamn Va rpynns neptoanyeckod cueremsl, =298 K
*-yMopAI0 EHHLIE;
°-pazynopaA0HeHHEI

3aBHCHMOCTH MOAYJA YARYrocTH OT KBaApaTa CTETIEHH
BAbHErO TIOPARKA HOCTATOMHO XOPOLIC ONHCLIBAKTCA JH-
HEMHbIMH QYHKLUHAMH, Moaynn yopyrocTH MIA TPEXKOMNO-
HEHTHBLIX CTINABOB, NETHPOBAHHLIX 3NIEMEHTaMH Va Ipymmsl,
cnafee 32BHCAT OT KOHUEHTPALMH NETUPYIOWINX 3NEMEHTOB,
YeM TIPH JerupoBaHHIE IAEMEHTAM M IPYTHX FPYTIN.



b ¥TIP CTH TPEXKOMINOHEHTH

BrnfAHHe NerdpoBakHS HA MOOYNh VIPYTOCTH MOXET
GBITh CBA3AHO ¢ M3MEHCHHAMH MEKATOMHOTO PacCTOSHUSA B
KPHCTA/UTHYECKOW DEILETRE H CHIT MEXATOMHOTO B3aumMonedi-
creax. Annelinoe UIMEHEHHe MOOYAA YOPYIOCTH B 3aBHCH-
MOCTH OT KOHUSHTPAUWH NECHPYIOWIETO MIEMEHTa MOKET
GBITh CBA3AHO ¢ HIMCHEHHAMH TMAPAaMETPa PEIUeTKH pacTeo-
purens. HanpasneHWe BAMAHHA NTErHPOBAHMA HA BeTHIHHY
MOAYAA YNPYrOCTH, TO-BHAMMOMY, 33BHCHT OT B3aUMHOro
COOTHOIIEHHA MeXIy CHNAMH CBA3H ATOMOB PacTROPEHHOrO
SNeMeNTa H PAacTROPHTENR, ¢ OXHOW CTOPOHH, M CHIAMA
MEXATOMHOIO BIAMMOIEHCTEMA B PEILETKE PacTROPUTENS, ¢
opyroii. Kak BMIHO W3 3KCIEPHMEHTANBHEIX KPMRLIX, €CIW
BEIHMMHA CHJIB CBX3H ATOMOB PACTBOPEHHOTO 3MIEMEHTA H
PACTBOPHTENA PacTeT, TO JIETHPOBAHHE [PHBOAMT K NOBbI-
IIEKHIO MOIYNIA YOPYTOCTH 1 HaoJopoT.

CILIABOB Niy(Fe,.

Kpome cur MexaToMHOTO BlamMOZENCTBHA B peleTke
OCHOBHOrG KOMIIOHEHTa OPH METHPOBAHHH MOTYT MPOMCXO-
AKTE ONpEReNeHHble CTPYKTYPHEIC HIMEHEHHAl, KOTOpbie
TAKXe 32METHO MOTYT BJIHATE HA BEMMYHHY MOLYAR YNPYro-
cTh. Ecan B pesynerare neruposaHud ofpazyercs mropas
dasa, 10 3HaYCHW MOLYNb YIPYTOCTH MOTYT HIMEHSTHCS MO
CPABHEHIIO ¢ OAHO(AIHBIM TBEPABIM PAacTBOPOM. Bropas
Gaza moxkeT uMeTs Gonee BHICOKMA MODYIb YNIPYFOCTH, YeM
OCHOBA, H ee NPHCYTCTBHE MOMXCT NPHBSCTH K YBENICHHIO
MOMIYAS reTepodazioro cnnasa.

Takuyv 06pa3oM, W3 MPHBENCHHBIX BbIIE TEOPETHYSCKHX
COO0pakeHHil CEXYeT, UTO IKCMPHMEHTATLIHbIE Pe3ynLTa-
Thl, MOAY4EHHbBIE [UIA COINABOB Ha ocHoBe Ni;Fe, neruposan-
HBIX TIEPEXOOHBIMH 3EMEHTAMN, XOPOIIC (MIMCHIBRIOTCA
HMEIOWHMHCA TEOPETHUECKHMHU MPeACTABNECHHAMM,

[1] A.E dpuoman. MexaHaIecKHe CROJCTEA METANNOB,T. |,
M.: *"Mawznnocrpoenne”, 1974, c. 472,

[2) & Max STus. Mexanndeckne ceoficTea Metamnos. M.:
"MeTanmypria”, 1965, c. 432,

(3] MJ. Beprwumeiin, B.A. 3aiimoeckusi, Mexanwieckue
cpolicTaa Metamaos. M.:"Metanayprux”, 1979, c. 494.

[4] HT. Tanaxos. CtpykTypa ¥ bHIMUEKHE CBOKCTBA Cnias
BOB Ha ochome wHKenA. Baky, "Eam™, 1990, ¢, 200.

N.T. Psnahov

UC TORKIBLI Nis(FeixMe,) ORINTISININ ELASTIKLIK MODULU

NisFe arintisinin geniz konsenirasiya intervalinda ¥V, Nb vo Ta-in te'sirinin tablama va uzun miiddetli tab almadan sonra
elastiklik modulu tedqiq edilmisdir. Elastiklik modulunun qiymati arintile elementin qarsihqh rabite qiivvesinden asihdir ve ikinci

fazamn yaranmasina sabab olur.

N.T. Panahov

ELASTIC MODULUS OF THREE-COMPONENT ALLOYS SUCH AS Niy(Fe;.,\Me,)

The results of an experimental research of concentration dependences of the elastic modulus of three-component alloys on the base of
Ni;Fe doped Nb, V and Ta are given. It is shown that the influence of doping on the elastic modulus value depends on the proportion be-
tween band forces of a solute and solvent, and aiso on forces of interatomic interaction in solvent lattice. It is established, that variations of
the elastic modulus can be connected to formation of the second phase in three-component alloys..

Hama nocmynnenun: 01.09 99

Pedaemop: MK, Kepumos
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AEROSPACE RESEARCH OF WATER SURFACES POLLUTION BY THE MEAN OF LASER
LOCATION ' '

F.G. AGAYEV,F.D. KASIMOV, Ch.A. ASADOV
Azerbaifan National Aerospace Agency
370106, Baku, av. Azadlig, 159

The paper deals with in compare with traditional contdct methods of obiaining of information, the remote sounding provides the broad
possibilitics of operative collection of data with high spatial. spectral and time solution, and also with high speed of transferring of informa-
tion to the processing centers. Prognosis shows that the volume of information transferred via space satellites will achieves such values in the
near future, that the superhighspeed operating system would be needed for transferring of them.

Qil and product of its processing are most spread sub-
stances, which harmfully effects to the sea flora and fauna,
what is especially important for Azerbaijan, which is sea and
oil producing state.

As it was shown in the nature investigations, the most area
of water in the Azerbaijan shore of Caspian s¢a is covered by
oil film, the square of which depends on direction of wind,
and for example, equals in the region named as Qil Stones, to
240km?, in the region of istand named Bulla - 11km’ and in
the region of bank named after Mackarov — 8 km’ [1].

The existence of oil film in the surface of water changes
the proceeding of physical-chemical processes in the border
“Wateg-air”, substantially effects to the amount of dissolved
oxygen in the water, which could bring to decrease and disas-
ter of fish resources of sea.

The solving of problems of protection of environment and
rational using of natural resources in signification level de-
pends on development and applying of technical means of
control of parameters of ecological media.

The research of pollution’s of environment by the mean of
optical apparatus of remote sounding, mounted on the board
of flying apparatus or space satellites, is one of intensely de-
veloping directions.

In compare with traditional contact methods of obtaining
of information, the remote sounding provides the broad pos-
sibilities of operative collection of data with high spatial,
spectral and time solution, and also with high speed of trans-
ferring of information to the processing centers. Prognosis
shows that the volume of information transferred via space
satellites will achieves such values in the near future, that the
superhighspeed operating system would be needed for trans-
ferring of them. For. example, during remote sounding of
Earth from space satellite flying on low orbit; to transfer the
image with solution 10m in the ten spectral bands with solu-
tion equal to 8bits, the syster with the speed of transferting
no Jess than 1Gbit/s is needed.

The development of systems with such speeds of transfer-
ring of information by the mean of radio apparatus is a prob-
lematical task. Using of optical band of electromagnetic
waves can solve this task. Besides, the optical link is not sen-
sitive to the ionization of atmosphere and has higher protec-
tion from interference and higher directivity of radiation. In-
deed, in the circular antenna with diameter 3m in the SHF-
system of 3 ¢m band, the angle of beam’s divergence is equal
to 10 mrad, which is considered as sufficiently low for SHF
band.

In the optical band, if the wavelength is equal to 0,5u, the
diameter of receiving antenna is equal to 10c¢m, the theoreti-
cal value of divergence angle y,=5 mcrad and in order to pro-
vide the same level of received powers it is sufficient to use
the transmitter having power of radiance less than 66 dB in
comparison with power of SHF transmitter [2].

The theory of measuring of oil films thickness by the help
of laser location in detail described in [3]. The principles of
straight-line spreading of electromagnetic waves, reflecting of
electromagnetic energy by objects and constant speed of their
propagation are laid in the basic of location. The capability of
ecological objects to diffuse the electromagnetic wave fallen
1o them, is estimated by effective square of scattering, (ESS),
which should be considered as factor of proportionality be-
tween power of wave Py, diffused by object of location ob-
servation, and density of power stream Ps, of wave fallén to it

(3}

P, = ESS_%-; , (1)
4l

where L - the distance between receiving antenna and eco-

logical object. While using the non-directed antenna, the den-

sity of power stream on the distance L from station could be

found by dividing the radiated power P; to the square surface

of sphere.

B, = B, [enl’ o))

For directed antenna the density of power stream in the di-
rection of maximal pulse radiation P; should be multiptied to
the factor of directed effect G of transmitting antenna.

P, = GP.[/4nL’ 3)

If the ecological object is situated in the direction of
maximal radiation of antenna, the diffused by object power
should be determined by formula:

P, = ESS oL @)



Indicated the effective square of receiving antenna as S,
we find the power of reflected signal, which received by an-
tenna of location station.

P, = ES§ ——L—= 5)

T aaenint

The main equation of location shows the dependence of
power of refiected signal from parameters of station, charac-
ter of ecological object and distance up to it,

B = ESS-G-B -5, - K

The fading of radiance in the receiving optical device is
taken into account by factor ..., and the square meaning of
factor T,., denote the equal spectral admission of optical
radiance for direct and reverse pulses, and T, - is the factor of
fading of reflected radiance by corrugated water surface,

T, =1- exp(— 6‘2/4aj) , (M
where a, — parameter of corrugation. According to [5] the sea
surface is characterized with following values of parameter of

cormugation: aj =0,02 while the speed of wind 5 m/s,

ai =(,04 while v=10 m/s. Because that, accounting of corru-

gation of water surface is important for remote sensing of
polhution’s. We have developed lidar for controlling of
chemical pollution’s of water surface, where helium-neon
type laser “LGI-102” having power 3mW working in the
pulse regime is used as beam radiator [6]. During the experi-
ment the laser was mounted on the plain ground on the dis-
tance 1 meter from water surface. The prism was placed in the
road of propagation of laser beam and used for direction of
radiation under the angle 45° on water surface. Integral pho-
totransducers on the basic of local films of mong-and poly-
crystallic silicon with linear output was used in the photore-
ceiving device [7]. Phototransducer was made in hybrid-film
form on the basis of two crystals: photosensitive polysilicon
film and unframed operational amplifier 740UD4. The mini-
mal fevel of radiance power, detected in the spectral band
0,5+1 u was equal to 10 W/em. The dependence of output
voltage from illumination was of linear type till values of
60001x, with sensitivity no less than 10mV/Ix.

The signal from output of phototransducer was transferred
to the input of processing device and then was registered by
analyzer of high-speed processes, including oscillograph,
millivoitmeter and indicator. The results of measuring of vari-
ous types of water surface’s poliution have been shown in the
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Among the active methods of control of ecological me-
dia’s parameters the widely used one is method of laser loca-
tion, where thie information abourt the distance up to investi-
gated object is contained in the parameters of refiected (dif-
fused) optical radiance.

The magnitude of signal while reflected from oil film on
the water surface is determined by-gquation (5) which taking
into account the feature of laser beam’s propagation, is trans-
formed as (4):

¢ TPam - T / 167°L" (6)

|
table 1, from which it is clear, that reflection powers of poliu-
ted and clean water differ 2-4 times.

Table 1. Results of lidar on the basis of laser “LGI-102™

Type of water surface’s pollution | The voltage of
registered signal, mV
1. Clean water 200
2. Condenser oil 300
3. Machine oil 420
4. Benzine 450
5. Oil film 570
6. Diesel fuel 800
7. Bitimen varnish 960

The presence of film of oil product in the surface of water
increases the reflected signal due to two reasons. Firstly, the
oil film increases the reflecting capability of water surface.
Secondary, the oil pollution’s stabilize the seaways and ac-
cordingly decreases the corrugation 2-4 times.

The results of estimation of effects of seaways to the value
of reflected signal of lidar are shown in the table 2.+

The data shown in the table 2 indicate that seaways bring
to significant decreasing of reflected signal. From another
side, on account of smoothing of seaways the signal, reflected
from corrugated water surface covered by film, approximately
3 time more, than signal reflected from clean water. The tests
had shown the possibility of using of lidar to identify the wa-
ter surface pollution’s in principle.

Table 2. The factors of decreasing of reflected radiance from water
surface by seaways.

Vieing = 5 M/§ Veing= 10 m/fs
&, mrad absence | presence | absence | presence
of film of film of film of film
3 0,11 0,34 0,05 0,16
6 045 1,36 0,23 0,67
52 33,6 98.6 17,0 50,2
100 117,5 3153 60,5 171,3

[1] D.D.Kerimov, A KGul ZI Tatlieva. Dynamics of pollu-
tion of Azerbaijan sea areas of Caspian. Materials of 1™
Internationa! scientific-technical conference “Modern
problems of ecology, methods and means of their sobu-
tions”, Baku, 1994, p. 93.

X Tomiyasu. Trans.IRE, 1974, Nel, p.107-115,
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F.Q. Ajavey, F.I). Qasimoy, X.A. @sadov

SU SSTHININ CIRKLONMOSININ LAZER LOKASIYASI USULU iL® AEROKOSMIK TODQIQI

Magalade etraf mihitin girklenmesinin teyyarslerde quragdirtimg oplik distansion cihazlarin kdmayi ile tedqigine hasr olun-
mugdur. Me'lum iisullardan ferqli olaraq distansion zondarma isulunun operativliyi ve diger bstiiniikari gosterilmigdir.

O.I'. Araes, ©.1. Kachmos, X.A. Acagos

AIPOKOCMHYECKHE HCCIEAOBAHNA 3ATPSISHEHWN BOAHOA NOBEPXHOCTH € MOMOLULIO
JA3EPHOH JOKALIMH

CTarLg NOCRSAIIEHE HIYYEHHIO TIOCPEACTBOM ONTHSCCKOM annapaTyphl AKCTAHUHOHHONO JOHAHPOBAHAA, YCTAHOBACHHOA Ha Bopty nera-
TeNbHbIX annapates Man ¢ KC3, 3arpasscsit okpyxaowed cpeatl. ITOT METOR ABARETSH OMHHM H3 MHTEHCHBHO PA3BUAAIOLINXCA B Ha-
crosuee bpeMA, o cpaPHEHAE) C TPAZMUAOHHBIMU KOHTAKTHBIMH METOMAMH NOITyHeHHA HHPOPMALLUH NHCTAHLMOHHQS IORAUPOBAHHE
obecnesupacT MKPOKHE BOIMORHOCTH OMEPaTHRHOM CO0PA AAKHEIX C BBICOKHM NPOCTPAHCTECHHEIM, CNCKTPANBHBIM H BPEMEHHbIM pa3pe-
LIEHHEM, 2 TAKXKE ¢ BRICOKOH CKOPOCTHEO REPERadd MHBOPMALAK B LEHTPBI 06palboT k. MPOTHOIE! NOKAIBIBAIOT, 4TO oSbemzl HHdopmaumy,
nepenapacMbie vepes HC3, 8 ckopom GyAyltes A0CTHIHYT TAKWX BENHYHH, KOTOA A4 HX NEPERALH notpebyrrrcs ceepxOpicTponefcTayIO-
[IHE CHETEMBI.

dama nocmynaenun: 12.06.99 _ Pedaxmop. B.A. Anues
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The time resolution of the balanced comparators on the pverdamped Josephson junction (IF) fed by the single quantum pulses is calcu-

lated. It is shown that subpicosecond resolution can be achieved.

The replacement of the Esaki tunnel diodes by the IJ al-
lows improving characteristics of samplers. The time resolu-
tion &t =2 ps and sensitivity 57 =tmkA/Hz'? are obtained in
[1). The scheme of the balanced comparators with over-
damped J] fed by single flux quantum pulses and used as a dc
comparator is proposed in [2,3]. The current resolutlon of the
sampler is estimated to be as low as 40 pAﬂ-lz . The time
resolution of balanced comparator is calculated numerically
in [3] After discovery high temperature superconductivity
(HTSC) Josephson sampler with time resolution &t =3.5 ps
on YBaCuQ compounds have been suggested and experimen-
tally tested [4]. The measurements of the I-V curve of HTSC
1} shows, that this type junctions are nonhysterestics and we
can use approach of overdamped junctions. :

Fig. Equivalcm'cin:uit of the experimental device ref. {2].

In the present paper the time resolution magnitude of the
comparator ,proposed in [2), is analysed in general case. Fig-
ure shows an equivalent circuit of the comparator, The circuit
contained a generator of the single flux quanta {SFQ) using
the junction J;frequency of the pulses can be controlied by

the dc bias current I;>I,. . The quanta are fed into the dis-

crete Josephson transmission line J,-J;-J,;, which plays the
role of a buffer stage making the generator insensitivity to
processes in further parts of the circuit. From the output of
the transmission line the SFQs are passed to the balanced
comparator formed by junctions Js and J, through an addi-

tional junction Js. The typical regimes of operation of circuit
are presented in [3] in detail.

The time resolution of this samplers can be determined by
means of the transitional characteristic H(7), representing
output signal of samplers V,,, under the input signal to com-
parators of the small stepwise form of the current
Is=I,1(r). The time resolution St is the time the growing
of the H(z} from the level 0,1H up to the 0.9 H [5],where =
is the time of delay (outstrip) of the strobe pulses with respect
of moment of the beginning of the stepwise input signal feed-
ing the comparator. For the values of the phases g;, qo? of the
JJ Jgand J, we have following equations:

@, + sing, = i, 0
@, + sing, = i, + i,

where the following dimensionless parameters are intro-
duced: i, - the current in units of I, i, is the sum of the
current I;and strobe pulse current, T, - the critical current of
the Jl, ¢ - time in units of ¢,/27I.Ry, &, - the quantum
of the magnetic flux, R, - the resistivity of the JJ: i; =i, is
the sum of the measurement signal i; and feedback current

ir.p.. For the small magnitude of the signal with respect of
the strobe pulses, and also for the small difference of phases

$ = @, — p, the following relationships holds true:

A
+

$+c0376 = 1]
P o ; 2
—£ + sin T = i,

2 2

where @,=p4+@;. In order to find the time resolution we lin-
earise equations in (2).Let the ig=1 (£-7} is the input signal
at the moment t=1,
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Under this conditions solution of the equation (2) has the
form:

£ wj i xhdx

@) = e (i, + It - D)cé 3

—

- (—20:7)%’

=]
+
]

7 clcr%(i‘— cza'%}
2fica - 7))

where T =r-o7; @, =p.-7/2; C;=1.25; C,=1.21; C572.9.
Using the solution in the stage of inertial motion (4b) in the
(3) and after integration, we have the following formula for
the transient characteristic:

<,

% ) LY
H(t) = 1-er [-:?—] a%(r SN IENG)

where erf(x) - error function Finally, using table data for
the function erf {z} and definition of the time resolution ,
we obtained the following formula:

B

8t = 0,5 sc;}’za‘%* (6)

" The estimation of the value &t we will carried out by the
formula for the single flux quantum pulses:

Asymptotic solutions to second equation in (2) for the
case of linearly growing current i,=ar (where

a=dl/ded, /22T R, is the dimensionless rate of the cur-
rent increase via JF) are presented in [6]:

at §, > —© (a)
a ¢g.= 0 (b) 4)
at @,—> o ()
[
[vat=zxe, G

Consider that single flux quantum pulses has a form of
triangles , we can calculated:

a= 2/n 3)

Finally, we can derived for the time resolution in usual
units:

0.560,

9
2r IR, @

Thus, in this paper a quantitative analysis of the time
resolution of overdamped JJ samplers has been camied out.
For the realistic values of the product I Ry for the low tem-
perature superconductors we have time resolution about 0.1

ps.
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I.N. Bsgarzada, F.G. Olivev, O. Cakiroglu

BOYUK SONMSYD MALIK COZEFSON KECIDLORINDON IBAROT BALANS KOMPARATORUNUN
ZAMANA GORO AYIRDETM®O QABILIYYOTI

Bayiik sénmaye malik Cozefson kecidlarindan ibarat balans komparatorunun zamana gére ayirdetma gabiliyyeti hesablanmigdir.
Subpikosaniye tertibinde ayirdeimanin miimkiinlilyii gésterilmisdir.

H.H. Ackep3ane, O.I'. Anues, Q. Yaknporay

BPEMEHHOE PA3PENIEHUE BAJTAHCHOT'O KOMITAPATOPA HA JKO3EPCOHOBCKUX NEPEXQIAX
C BOJIBIIHM 3ATYXAHUEM

BLIMHCACHA BEAHYHHA BPEMEHHOTO PaspelleHA GATAHCHOMO KOMEApPETOPa H3 LKO3eCOHOBCKHX NEPEXotoB ¢ GOMBIUHM 3aTYXaHHEM
npn CTDO‘&!‘!DOB&HHH QAHOKBAHTOAMMH HMITYIBCAMH. HOKaSﬂ.HO, HTO MOKHO JOCTHYE C)’ﬁl'lHKOCﬁK)‘HﬂHOl’D PapelUcHNA.

Hama nocmymnnenun: 14.04.99

FPepaxmop: 3. H. Hewendepiaoe
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MEXAHUYECKAS [IPOYHOCTb M AE®OPMAILIHOHHLIE CBOACTBA KOMIIO3HLIHA
MOJUNMPONMJIEH-NOJMITHIEH HU3KOH IIOTHOCTU

T.M. BEJIMEB, M.JDK. 3EHHAJIOBA, C.A. ABACOB, LK. AJIUEBA, O.lll. BEAUPXAHOBA
Hncmumym Quzuxu AH Azepbaiiocana, T
370143, Baxy, np. I oxcasuda, 33

HayueHhl MEXaHH9IECKAA NPOUHOCTE M AChOPMALHOHHbIE CBOUCTBA KOMNOIHULEI NORHAPONRACH-TICAMITHASH Huskoi BaoTHocTh {FIIT-
{I2HIT) B 3aBHCHMOCTH 0T HanmosekyapHok cTpykrypet (HMC) 5 nipokom uHTepaane CoCTABOR H TEMTIEPATYD Aedopmipogariud. Floka-
33HO, 9TO BEAMMMHBI MEXAHHYECKOH MPOMHOCTH O M OTHOCHTENLHON mTedopMaumy £% HA PACTAKCHUE MK BRICTPO OxAzKLeHHbIX (BO)
OBpAIUOR IHAUHTELHO GONbITE, 9eM 004 MELTICHHO 0XNaKAEHHBIX (MO) obpasuos TII-TT3HIT. Svo 00BLACHEHO DCCOCHHOCTAMH Mopbono-
UM ZBYXQA3HBIX CHCTEM H XAPAKTCPOM E3aMMOAEHCTBHA Ha MexdasHod rpannue. $opMa 3aBHCHMOCTH £ ot cocrasa xomnozuanh T11T-
TISHTT BHIOHIMCHAETCA B HCCTIGIOBAHHOM HHTEpBAne TeMnepaTyp 293-393 K, nockoneky ¢ noasemom Temneparypst s% [T pacter, a &%

N3HI chxasTes.

TIpuMeHEeHHe KOMNOIUIHOHHOTO [IONHMEPHOTO MATEPHa-
na B pasNMYHLIX OTPACIAX MPOMEINEHHOCTH, TIpexjie BCero,
onpenenteTcs IKCIUTYATAMOHKLIME CBOACTBAMN. CpenH
MHoroo6paspsi CBONCTRE ¥ MNokalaTened, NPUHATHIX B Ha-
CTOAMEe BpeMA JNA OLEHKM KauecTBA MATEpHANOB, OMpeac-
NAOUMMH SBITIOTCS MPOYHOCTS, T.€. CroCo0HOCTS MPOTHBO-
CTOSTL BHEINHHM HATPY3KaM, M medopMallfOHHad TeIwmo-
CTOHKOCTE - CMOCOOHOCT: pafoTaTh B 3aAAHHOM AHaMA30HE
TeMIeparyp.

B nocnemHee gpeMs HHTCHCHBHO BEXYTCA NMOHCKH cO3da-
HUA MONMMEPHEIX KOMMOIULHH MyTeM CMEIIeHWR ABYX WIH
Gonee KOMAOHEHTOB, K yvcay Hanbonee HHTEHCHBHO MCChe-
NYEMBIX CHCTEM OTHOCATCA, B YacTHOCTH, OMHApHbIC CMECH
Ha ocl_i'jdae nonuMepos-niondnponyned (IMIT) » monwsraned
(113). HaTepec k HnM OB YCIIOBICH, B OCHOBHOM, TeM 00CTOA-
TENBCTBOM, WTO, HECMOTPA Ha TEPMOAMHAMHYECKYIQ HECOB-
MECTHMOCTb KOMIOHEHTOB [1], 3TH CHCTEMBE 10 CBONM MEXa-
HHYECKHM, W OCOOEHHO JedopMauHOHHO-IPOYHOCTHEIM,
CBOMCTBAM 3@METHO NPEBOCXOZAT OONbIIMHCTBO KOMAO3H-
UMl Ha OCHOBE APYrHX PaclipoCTPaHCHHBIX TOMONORIMEPOB
[2]-

Kpome Toro, HecMoTpA Ha HanaW4He oBWIHPHOIE nTepaTy-
pbl N0 KOMNIO3HOHAM AQNHMEPOB, p&ﬁOT, NOCBAUEHHBIX H3Y-
4eHWo MexahHucckux csoiicte crictemel TIEILD, cpasuy-
TenbHo HemHoro, Cornacto pabotam [2-4], aaa oTex KoMiTo-
IHLME XapakTepHO GNK3Koe aARMTHEHOCTH M3MEHEHHE npe-
Zena NpodHOCTH o U Moayna IOHra, Ho upeansvalibo peakoe
CHHEREHHE AEQOPMHUPYEMOCTH, XapakrepH3yeMol oTHocH-
Tenbhoit nedopmaiieil £ Ha pactakeHde. Tlpneenesuse p
NHTEPATYpPE NAHHbIE OTHOCATLA, Kax NpapHao, k 0Bpaiuam,
RONYHEHHBIM TPH CPABHHTEABHO MELICHHOM OXNAKOSHHH
pacILIaBa, T.¢. K YCHOBHAM, B KOTOPhiX 062 KoMnoHeHTa 00-
pasyioT cheponuTHyI0 ¢TpykTypy. H3secTHo, oaHako, uTo
npd saxkaike pacruiasa Ana TITT xapakTepHO BO3HHKHOBEHUE
necheponutHol "cMekTHIeckol" momnbakauun. INoatomy
CAeaoBane OXNNaTh, uto ofpasusl kommosuuuit TIM-TID ¢
paaniyvol HaaMonekyuspHoll cTpyrtypofi (HMC) Gymyr
XapAKTEPH3I0BATECA PadaHuHoit MOPHONOTHEN, U TeM CaMBIM,
H Pa3NMHHLIMA XapAKTEPUCTHYSCKUME croBcTeamu, Creno-
BANO TAKKE OKHEATH, YTo HauGomee pe3ko 3ToT 3¢eKT Oy-
aet suipaken ans kommnosuuuy [I-IT3HI, nuTeppan KpH-
CTAZH3ALHE KOTOPOH JISKHT B [PH 3HAYNTENBHO Donee Hu3-
KHX TeMnepaTypax, uem y [

But6op cactemut TITT-TI3HI ana ncenenosanns Guin 0Gy-
CMOBNEH eme OAHHM obctToarenseTeoM. [ToTpefHocTy npak-

THKK Tpeby:OT JKCITYaTdlMH MATEPHAIA, HE TONBKO NPH
KOMHATHOH, HO H npH Oonee BBICOKHX Temneparypax. Ha-
BECTHO [5], 4TO ¢ TMOBBILEHHEM TEMAEPATYPbl OTHOCHTE/b-
Han pedopmaima £ [IOHII (B omvyue oT IT3 Boicoko#
nnotHocty un@ [IM) nocrenenHo ymeHpwaetca. [1oatomy
MOXHO ObII0 MONAraTh, MT0 H3y4eHHE AeQopMauHH Takoh
I8yX(a3HOH CHCTEMBl B YCNOBUAX, KOTOA ¢ YBEJHYSHHEM
TeMNepaTypH, AeOpPMUEPYEMOCTD OIHOTO H3 KOMIOHEHTOB
PAcTeT, a BPYTOTO CHIGKACTCH, [103BOAHT B KAKOH-TO CTENEHH
CYOUTh 0 MEXAHUIME 3TOro npouecca. HoaToMy BaWHbBIMH
SBIAIOTCA BONPOCH KIYYCHHA MEXAHHHECKHX MPOMHOCTHBIX
¥ AeGOPMALHOHHBIX CBOHCTE KoMnosuumit TI-TIDHIT b 3a-
BHcHMOcTH or HMC B IIHPOKOM HHTEPBANE COCTABOB H TEM-
nepatyp aedopMApPOBaHUA.

B xavecrse o0BEKTA MCCACAOBAHMA OBUIH BBHIOpaMBL
nnenkn [T mapey 21030-010 a TI9HI mapxn 16803-070.
I » NIGHIT B HcXozem cOCTOAHMM GbLIH B BHAE [PaHYN.
Cumeci [T 1 TIDHIT reToBuAN M3MENLYEHMEM TPAHYN WC-
XOIHBIX KOMIOHEHTOS B POTOPHOM Aucnepratope. Tonumuna
MACHOK, NMOKY4CHHBIX FOpAYHM HPECCOBAHMEM, BAphUpoBa-
nack ot 30 po 70 Mkm. Beumn BbIGpaie! HBa pekHMa KpH-
CTANNM3ALKH, KOTOpBI¢ 08bIYHO WCTONB3YIOTCA MPH [MpoBe-
AEHHA CTPYKTYPHBIX Mccaeponauuil [6,7]: ObicTpoe oXnaK-
zenne cmecn [MI-TIHI co ckopoctbio okono 2000 K/vuw
MyTEM TIOrPYKEHHA €r0 BMecTe ¢ amomuHueroll gonerofi e
cMech Nefi-Boa U MeanenHoe oxnakasHue oo 293K co cpen-
He# cxopocThio 1,5-2 K/mun.

OnpenencHit pasMepsi HAAMOJEKYAAPHLIX o6pasoRannil
(HMO). Onriueckue HCCHEAOBAHKA NPOBOIWMNCEL C TIOMO-
Wbi0 METANNOrpadHUEcKoro Mukpockona Tana "MHM-T" 8
nonApuIOBaHHOM cBeTe. JlaHHble, OTHOCAIUMECS Kk 0Dpa3tam
MO HI-TI3HI painy<Horo CoCTaBa, NpeICTABRREHBl HIKE
(Tabmunua I).

B ofpazuax BO [MI1 cheponuth Ke obHapykeHsl, a B 06-
pasuax pasmepsl cepomuror MO ITIT cocrasnand §0-100
MkM. Ogmako B obpazuax [T3HIT pasmepsl chepotHTOR CO-

- etarnann 243 ana BO ¥ 4+5 mxm mng MO

Ha puc.] npuBefeHbl WIMEHEHHA MEXaHHYECKOH NPOTHO-
ctH (0) komnoauumit TITE-TIOHIT npu T=163K & 3anucUMO-
eta ot coaepxanus [I3HIN a I ans MO u BO ofpasios,
MoMyYeHHBIX B cHcTeMe “"Benbepu” n B pOTOPHOM AHCNEpTa-
tope. Buano, 4to B 3aBucuMocTi o7 comepxanua [I3HIT u
[ o cyauana yReAKYHBAIOTCA, MPOXOMAT UEpEes MAKCUMYM
npu 20 Macc.% TI3HIL, 2ateM yMeHBWAOTCA 10 MUHHMYM2



Tabmaua 1.

NM-NM3H0 1000 90:10

10:90

Paimep chepoanTos,MKM 80:100 | 40:30

4:6
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Puc. ! 3aBUCHMOCTH MEXZHHYSCKOT NPOYHOCTH & KOMNO3 K~
urf [1-IT2HI1 o1 copepwanna 112 ana MO (1,2) 1
BO (3,4) obpasues npu T=163 K:
1.3 - obpastel, cMelranubie B cHeteme benbepr;
2.4 . ofpazun!, mepepabOTAMHEE B POTOPHOM IHC-
neprarope.

npn 30 macc.%% TIDHIN, a, naunnan ¢ 40-50 macc.% [13HI],
T2 3aBHCHMOCTb CRNAXKHBASTCA, H HX 3HAYCHHA COOTBETCT-
BYIOT 3HaYeHHAM BenwuuH & uexognoro II2HIL xak B cny-
yae MO, Tak v BO ofpasuoe. Takke BREHO, YTO NP MPOMHX
PABHBIX YCNOBHAX, MeXaHWdeckad npoutocrs BO obpazuos
3HAYUTENEHO GosBle MO CpaBHEHWIO C MpouHocTAMH MO
ofpa3uos, 4TO yxalnIBaeT HA CYNIECTEEHHOE BAHAHWe HMC
HA TPOUHOCTHRIE CBOWCTBA NOMHMEpHBIX KoMmnozutsti. C
ApYrof CTOPOHBLI W2 puc.t Takke cnemyeT, 4To NPOYEOCTHBIR
cBoliCTRA G JUTA 0OPAZUOR KOMTIOZHUME, NOMYYEHHbIX B Po-
TOPHOM AHCneprarope GoNbile no CPABHEHHIO C NPOYHOCTA-
MM 00PA3LOR, NOTYYEHHBIN B cHcTeMe "heHbepu”.

40
30

20

3

10

Cojgmauﬁg na, ﬁecc 7’1 00

Puc.2. JaBHCHMOCTD OTHOCHTENLHOH NedopMalMy 5% KoM-
nesuunii [TI-[I2HI, mepepaboTaitpix & poTOpHOM
aucneprarope, ot coepxaind [IIHI ana meanenwo
oxnmEaeHHEX obpaior npu 293 (I), 373 (2), 383 (3)
H393 K {4).

Ha puc.2 npeactaplieHnl 3aBUCHMOCTH 6% KOMIO3WLMA
MM-M2HIT ot copepxanna [TIHI gas MO obpasuos npi
pasnusibix Temneparypax. Ilpn 293 K (xpupan ) so Beem
HHTEpBaNe KOHLUeHTpaudd {1a HcknioueHWeM ofpasua
MTLTIOHTI=10:90) aehopmupyeMocTe kpafiHe HW3KA! BelH-
ynHa % He npesbliaeT +-8%, u pazpywenne ofpasua npo-
Hexoaut Ges obpaiopaHiA WeRKH, Kak 3TO HEOAHOKPATHO
Habmonanoce ana koMnosuuri IHI-TIDHII [2-4]. Dedopmu-
pyemocts ucxonuors Il Takke coctaBnaer ~5%, BUAMMO.
BCNeRcTBUe Gonpuroro pasmepa cheponura [8] (rabamua 1),
Xapaktep 3aBUCHMOCTH, OOHAKO, CYLIECTBEHHO MEHAeTCE ¢
pocroM Temnepatypel. [lpu 373 K (kpuBas 2) aeniuuxa ¢
yeeanyerueM A0oMH [T3HTT B koM nO3Mumy cHavama HeCKOb-
KO BO3IPACTAET, NOCTHraeT MaKCUMyMA MpPH COOTHOLHEHHI
xomnouenToB 30:20=IIIT:{T3HII, a 3arem cHmkaetca. [pit
383 1 393 K xpuBble HOCAT aHAROTUYHELH XapakTep.

MokHO nonarate, YTC CAOMEHBIA XapakTep paccMOTPeH-
HBIX BBIlC 3ABHCHMOCTEH ONpeneAfAeTcA OCOOEHHOCTAMH
MOphONOrkE ACCNea0BaHHBIX KOMIO3ULUA, B YACTHOCTH HX
mByxpaszHofi cTpyKkTypoit. M3 faHMbIX, NpHBE&SHHBIX B Tal-
nuee, cnegyer, yro eeedechwe [IOHIT p I npusoaur x
YMeHbILeHO pasMepa cepoarTos ITI1, GeicTpo MporpeccH-
pywolge ¢ yBeavueHHsM koHueHTpauuk [13. Cormacwo pa-
Goram [4,9], aToT 3ppexT THNHUEH AAA CHUTYALWH, KOrda
HHTEPEAE] KPUCTAAHIALIME KOMIAOHEHTOB He MEPEKpLIBAOT
Ipyr apyra. Ilpeanonaraercs, uto BTOPOH KOMIIOHEHT
TT3HI, HaxeauTes B pacnpaBNeHHOM COCTOAHUH, BIMAST HA
KOIMHECTBO LEHTPOR HYKIEALIMK, CKOPOLTE KPHCTANNH3ALHN
IIT & TeM caMbiM Ha kKoNHYecTBO oOpayiomuxes cdeponn-
TOB.

HedopMupyeMmocTs CHCTEMbI B OOMACTH BBICOKMX KOH-
uenarpaudik [1I1 onpenensieTea, OYEBHIHO, COOTHOLEEHHWEM
IByX (haxTopoB. C OLHOM CTOpOHbI, BBEAEHHE BTOPONQ KOM-
NOHEHTA BEOET BCNEACTBHE BO3HMKHOBEHHS IByX(haiHoil
CTPYKTYPS K CHEDKEHMID He(opMHPYSeMOCTH, a ¢ Apyrof
YMeHbWAET pasmep cdeponntos I, cnocobcTBya TeM ca-
MbiM yBERHEHNIO £%. Posb nocnearero ¢aktopa ABAAETCS,
No-BHAWMOMY, onpenensiowei 8 obnacty manoro (oo 1020
macc.%) cogepxanus TIHIL. YaenuueHue ero pecoBol 1o-
N BEleT X cnagy £%, BRIPAKCHHOMY TEM CHIbHEE, YeM Bbl-
1€ TEMAEPATYPA BbITAX K.

Ha pHc.3 npeAcTaBnedsl aHanory4Hbie faHHbie ana BO
obpasues [TII-M3HIT ComocrapacHHe kpupbix Ha puc.2 u 3,
NONYYCHHBIX NPH OQHOH W TOH e TEMNEPATYPE BbhITAKKH,
MOKa3blBAET, 4TO AEHOPMHPYEMOCTh KOMINOIMLMA CylecT-
BeHHo 3apHCHT oT ux HMC. Hanbonee pesko a1or addexr
Buipaxen mpu 293K: npu nepexone ot MO k BO ofipasuam
BENMYHHA 80 BCEM AWANA30HE COCTABOB (3a HMCKRKIYEHHEM
ofpasua coctasa [UI:JI3HIN=10:90) yeennuusaerca s 2-3
pasza. [Tpu noBbleHABIX TeMMepaTypax BennukHbl %, MO H
BO ofpasuos pasnHualoTca B MeHbLIeA cTENeHHM, HO BO BCeX
eiryqanx €% bO obpasuos suine, wem MO. Xapaxtepuo, uro
B oTHIKe 0T MO ofpasucse, MakCHMYMBI Ha KPHBbIX, IOy~
yeHHex g BO obpazuos, oTcyTeTBYIOT. 3TOT dakT 10-
TREPKAAETCS COENAHHLIM BBillE NPEANOKEHNEM O TOM, YTO
HaNMKHYHE ITHX MaKCHMYMOB B cmyvae MO o6pajuor ofyv-
CNOBJIEHO YMeHBLIEHHEM patMepa chepoautor ITIL
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Puc.3. 3aBHCHMOCTE OTHOCHTETBHOH ASDOPMALIHH £% KOM-
nozrun [TM-NZHI, nepepaboTanneic 8 poTopHOM
Amcnepratope, ot conepicais [T3HIT wna brictpo
oxnaxcAeHHsy obpaluos npu 293 (I), 373 (2), 3183 (3)
H 393 K (4).

MokHO nonarath, YTO BOIPACTAHHE £% NpM Tepexoie o1
MO k BO ofipasuam 0Gyc0BREHO pasigunAMY B HX MOpP(O-
nore. Hanuune 8 MO ofpasuax JByx pasanyHbX THIIOB
CHEPONRTHEIX CTPYKTYp BeleT, BCIENCTBHE Kpalike cnaboro
BIAUMOAICHCTBHA B MekedeponuThbix ofnactax [4] k pas-
pywesre ofpasiia NPH Manbix 3HAYEHHAX £%6. [IpHCYTCTBRE
B BO nnenkax cheponuros anwsb oaroroe tuna (TIIHIT) cno-

COGCTB)’QT, BO3MOXED, BCICACTBHE YBCAHYCHHA TOMUIHHEL

BOACTRA KOMINOIHUHE NOJHOPONHAEH-TTOIMITHAEH ...

NEPEXOAHOMD €O, YAYWIICHHIO KOHMTAKTA Ha MEX(BaIHON
FPaHHLE H TEM CaMbIM BO3PACTAHUIO Y%,

HUCKYCCHOHHEIM ABNRETCA BOMPOC O TOM, 8 Kaxoit cTene-
HE  M3MKO-MEXAHHYECKME  XAaPAKTePUCTHKE . ONHMEP-
NOMUMEPHON KOMMOIHLUK MOCYT CNYHUTL KPHTEPHEM AR
OLCHKH COBMESCTHMOCTH COCTABAAIOAUMX €€ KOMNOHEHTOB.
Momao nonarathb, 410 CYWECTRYIOUME B -IHTEPATYPE pacxo-
AACHHA BO MHEHHAX NP OTBETE HA 3TOT BOMPOC 0fyCADaE-
Hbl He BCEria KOPPEKTHBIM HCHONbL3OBAHHEM TEpMuHA “CO-
BMECTHMOCTE”. 3auactyio [4, 9-11] noa 37TuM TepMuHOM
N0ApaIyMEBAIOT HE TEPMOAHHAMHYECKYR), 3 TEXHHUECKYHD
{no Tepmunonorun [Tnoxouxn [1]) HAu axcryarauroHHye
COBMECTHMOCTS. '

3TH MapamMeTpsl, KaK B MHOMOYHCAEHHBIE AaHHBIC, OTHO-
CAWMHECS K APYrHM NONUMEP-NIONHMEPHBIM KOMNOIHLAAM
NOKA3BIBAKOT, 4TO HX PHIHKO-MEXAHHUECKHE CBOHCTRA (M0 He
TEPMOAUHAMUUECKAN COBMECTUMOCTE KOMROHEHTOB) MOfYT
6bITh IHATHTENLHO YMYYILEHL] U3MEHEHHEM PekHMA CMellie-
HHA, BBEAEHUEM JOMONHMUTENBHBIX .KOMAOHEHTOB, YBEANYM-
BAKOHIHX afre3io Ha mexpaznoit rpaHHue pasgena [1] u r.a
Peayneratel HacTOAWEH paGoTEl, KpoMe TOTO, HAMNAAHO fe-
MOHCTPHPYIOT HaNMUHe elllé OHHOTC TEXHONOTHYECKH He-
CITOKHOTO cnocoba yaydllleHHa MexaRHuecknX (o u %) na-
PAMETPOR KOMITO3HLIMH - 3MeHeHue ee HMC,

Takum 00pasoM, NpeficTABNEHHME B pafoTe pesyRsTaTh!
OOHO3HAYHO MOKA3BIBANOT, HTO LAEPOPMELUHOHHO-MPOIHOCTE-
HblE XapaKTEPHCTHKH IBYX$azHuX komnozuuud [I1-[T3HII
3ABMCAT HE TONAKO OT WX COCTABA U TEXHONOTHUECKODd pe-
KHMA CMCLUCHHR, A TAKHE 3ABHCAT OT UIMEHEHHA dHamuec-
KOH CTPYKTYPBL. 3TH HIMCHERHA, BOIHHKIUKE BCIEACTBHE pa3-
JIAMHI B TEPMUMECKOH NPedpIcTOPHH 0Opa3iion, B YACTHOCTH,
M3MEHCHNA CKOPOCTH OXNaXICHHA PACTNARE, TAKKE CHOCOG.
Hbl OKa3aTh JHAYKWTENLHOE BO3ASHCTBME HA HX HMC 1, Tem
CaMBIM, Ha HX MPOYHOCTHAIE H AE(OPMALUOHHBIE CBOMCTEA.

(1] A.B HroxoysuflonuMephsie cmecn. M.: Mup, 1981,1.2,
c.340.

(21 A.Galanti 3. Appl.Polym.Sci.,1989,v.5 Ned,p.4353-4362,

[3] A Cronuviexuii, J1.B.Poxcos. Buicokomongk. coen,,
A, 1993, 1.5, 1.7, ¢. 1321-1337.

{41 G. Fyras, T. Dorfmilfer. Macromolecules, 1996, v.17,
Ne3, p.520-529.

(5] B.I. Huxompcxuil, H.A. Kpacomxuna
coem. A, 1994, r.14 Ne I, ¢.87-95,

[6] &. Bywoepnur. ®usuxa makpomonexyn. M.: Mup, 1976,
c. 623,

Boicokomonek.

[71 A Axosres. TeXHONOTHA MITOTOBIEHUA W3LERMA 3
mnactmace. JL:Xumua, 1977, ¢.352.

[8] Il Audpuanosa. Puznkoxmmna nonvonednios 1984,
M.; Xumnua, ¢, 189. .

(91 J Chen, G. Kow. ). Polym. Phys. Ed., 1995, v.23, Nel,
p-13-19,

[10] G. Patel, A Keller. Polymer Engng Sci., 1992, v.11,
Ne§, p.692-699,

(1) B. Maxuaiim, &. Kapaw., fwc. Ppud. Tonnmephste
cmecH. M.: Mup, 1981, 1.1, ¢.221.

T.M. Valiyev, M.C. Zeynalova, S.A. Abasov, LK. Sliyeva, §.S. Badirxanova

POLIPROPILEN - ASAGI SIXLIQLI POLIETILEN KOMPOZISIY ASININ MEXANIKI MOHKSMLIY1 Vo
DEFORMASIYA XASSOLORI

Polipropilen - asagi sixhigh polietilen (PP-ASPE) kompozisiyasinin mexaniki mhkamliyi ve deformasiya xasselerinin geni terkib
vg temperatur intervalinda yiksak molekuiyar qurulugdan asthhid dyranilmisdir. Gistarilmigdir ki, o mexaniki méhkamtiyin ve
dartlma nisbi deformasiyanin giymatleri tez soyudulmus PP-ASPE némunsleri iigiin yavas sovudulmus niimunalare nisbatan
boyiikdir. Bu ise ikifazali sistemin morfologiyasimn xisusiyyatlori vo fazalararas: serhedde qargthgh te'sirin xarakteri ils izah
olunur. Temperaturun artmasi ils PP-nin &%-nu artdigindan ve ASPE-nin ¢%-nu azaldigindan £%-nun PP-ASPE kompozisiyasinin
tarkibinden asililiginin formasi 293-393 K tedqigat temperatury intervahinda 8z saklini deyisir.



T.M. Veliev, M.J. Zeynalova, S.A. Abasov, J.K. Alieva, 8.5h. Bedirkhanova

MECHANICAL STRENGTH AND DEFORMATION PROPERTIES OF POLYPROPYLENE-FOLYETHYLENE OF
LOW DENSITY COMPOSITIONS

There have been studied mechanical strength and deformation properties of polypropylenc-polyethylene of low density (FP-PELD) com-
positions depending on supermolecular structure in wide range of compounds and temperature deformation. It is shown that mechanical
strength o and relative deformation £% on tension for quick-cooled samples are considerably more than ones for slow-cooled samples of PP-
PELD. It is explained by features of morphology of two-phase systems and interaction behavior on the interphase boundary. The dependence
form &% on compounds of PP-PELD compositions modifies in investigated temperature range 223-393 K, because ¢2 of PP increases and
% PELD decreases with temperature rise.

HJama nocmyrnenus. 31.03.99 Pgdaxmop: C.H. Mexmueaa
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HCCIEJAOBAHHE JIEKTPHYECKUX CBOMCTB KOHTAKTA AMOP®HOI'O U
MOJUKPUCTALTHYECKOT O METAJVIA C ITOJYAPOBOJHHKOM

W.I. MAIIAEB -
Baxunciuu Focydapemeennwii Vuueepcumem um. M A. Pacynsade
370148, 2. Baxy. ya. 3. Xanunosa, 23

B aanHoli pabore uecnenosans anekrputieckne cooticrea NiyTijgg.-nSi, rae (x=0; 10; 25, 35, 58; 87:100 ) axomos Worrxu (OUI). B
caysae NijsTigs nnerxa uMena aMOphHYIO CTPYKTYPY, B OCTARBHEIX CTYUasX fASHKA OKA3LIBANACE [HONMKPUCTARTHYECKOH. Onpeaengau
ocHoBnLie Napamerpsl JIUI B 9aBHCUMOCTH OT COCTBA H CTPYKTYPR! [UISHOK. B pEIYALTATS NONYHEHO, HTO MEKTPHYeCKHe caoficTaa [T,
MICOTOBMEHHBIX C IPHMEHE HHEM aMOPGIHBIX M MOTHKPACTANNHMECKNX CIITABOB 3ABHCAT OT COCTABA H CTPYKTYPH THICHKH,

Jnonsl ¢ 6apseponm Ulotren () v apyrue npubopel Ha
kodTaxTe Merwnn-noaympopomik (KMIT) whpokoe npume-
HAOTCA 8 MMKPOINEKTPOHHOR 1 3NeXTPOHHON TéxHuke, B
OOCAeaHHE TOIbl 3HAYHTEMBHO BOIpoc UHTepec Kk HUI wa
OCHOBE MUNISHOK aMopdHEIX MeTamtos [1-5]. AMopdHEE Me-
TANTE! B TOHKOMNEHOYHOM COCTOSHHA MOTYT HaHTH IHHpOkoe
NpUMeHeHHe B MUKDOINEKTPOHUKE MPU WIOTORJISHHN AK-
THEHLIX W [AaCCHBHLIX 3MeMeHToB. bBonuuwol uHTEpec X
aMoOpQHEIM MaTepHanaM OOYCTOBREH ellle N TEM, 9T0 OHH
DpeacTaBnsoT AN QYHIAMEHTATBHOH HAyKH YHHKATbHYIO
BO3IMOMHOCTE LIF WCMONSIOBAHKA WX B KAYECTBE MOASMBHEIX
MATEPHAROB C HEYMIOPALOMEHHO# CTPYKTYpoH. OTCyTCTBHE
IPAHHLE 3epeH H 3ePHHCTOH CTPYKTYPbl, BO-NEPBLIX, AenaeT
3TH MAaTEpHaNbl IPHBJCKATENLHLIMA C TOMKH 3peHuA Anddy-
IM0HHbIX Gapbepoe [1-2] B DNPOH3BONCTBE HHTSFPAIbHBIX
CXEM HA MMIEHOYHBIX CTPYKTYPax ¢ MHOTOYpPOBHEBOW MeTan-
nusauMel. Bo-BTOpHX, NOZOGHLIE TCHKH MO3BOAAIOT HITO-
TOBHTh HANEHKHBIE, KAYECTBEHHBIC, TePMOCTAOBABLHbIE M1¢-
MEHTBL MEKpOcxeM {3], '

B HacToAwei paloTe AccnenoBaHbt INEKTpodHINMECKHE
cBOlCTBA KOHTAKTOE XPEMHHA C MIeHKaMu aMopdHOTe H
nonukpucrannadeckoro crnaga NiTigo.,- BulAH HayueHw
3aBUCHMOCTH OCHOBHbIX napamertpos LI oT npoueHTHOrO
COAEPAHNA KOMINOHEHTOB B CTIIABE npu V>3kT/ 1,

Ans warorosnenns JILL B kauecTse NOMYNPOBOAHHKA HC-
NOALIOBANH KPEMHHEBYIO MAACTHHY N-THNA ¢ OpHEHTAlHENl
(111) W yaenbubIM cOApoTHBNEHWEM n-cnoa 0.7 Om-cm. B
KavecTRe MeTanna ucnonbosank cnnae Wi, Tige.. (rae x=0;
10; 25; 35; 58; 87; 100). Itnenk# cnnraba Ni, Tin.x ROAYUEHEL
METOMOM DREKTPOHHO-TYUEBOrD HCNAPEHUA U3 ABYX HCTOM-
Hukor. CKOPOCTE HCNAPEHWA KOMIIOHEHTOB BRIOHpanach Ta-
KHM O0pa3oM, YTOOLE COCTAB MIEHKN COOTBETCTBOBAN CILIABY
NizsTigs. '

[Tocne OOMYHMEHHA [ICHOK ¢ PASNHYHDBIM CONEpHAHHEM
KOMOOHEHTOB GblN NPOBEACH PEHTTEHOCTPYKTYPHBIH aHAMH3
Ha npoMeWASHHON ycraHoeke JPOH-2. Pemrrenorpammel
NpHBEAEHB HA PHC.

Kak BugHo u3 pucyHka, wieHka cnaasa NijsTigs umeer
amopbHYIO CTPYKTYPY, @ OCTanbHile TUIEHKH NONHKPHCTan-

——

28

Puc. Pertrerorpammst NiyTijgg., nneHok cnnason 1-x=0;
2-x=10, 3-x=25; 4.x=35; 5-x=58; 6-x=87; 7-x=100.

NHUSCKYI0. DTOT BHIECH CHENAH HA OCHOBZHMH TOTO, HTO ¥
KPHCTAJUIOB YETKO SRIPANASTCA CEpUs MAXCHMYMOB M MHHH-
MYMOE, 9TO TOBOPMT HE TOJNBKO O MPABMILHOM PAacTIONOKe-
HHY BmKaliirgX aTOMOBR, HO H O CYIUECTBOBAHHM HANLHENC
TOPAAKa, T.€. B KPHCTALTAX MOKHO MPOBECTH KOOPAHHATHRIE
OCH, N0 KOTOPLIM BIAMMHCE PAcTIONOXEHHE aTOMOB ORHO H
TO &€ Ha PACCTOAHHH, BO MHOIG Pa3d NMPEBbILIAKCIIEM BENKH-
YHHY MEMEHTapHOH Auetiki.

B Tabnuue 1 npeacTasneHbl OCHOBHBIE MNAPAMETPH
Ni, Tigo.x - nSi JIILl B 32aBHCHMOCTH OT OPOLESHTHOIC CONEp-
WAHHA KOMIOHEHTOB. YKa3aHHEIE 3aBHCHMOCTH OMpedcna-
AIHCh NO BONBT-aMACPHBIM XAPAKTEPHCTHKAM MPH KOMHATHOH
TEMAEPATYPE 1A JHOLOE ¢ ANowaasio S=1400 Micm2.

TabGmaaa 1
Ne kpusrx (pHc. 1) 1 2 3 4 5 6 7
X, ar.% 0 10 25 35 58 87 100
33, Alem® 5107 6107 310 $10° { 9107 ] 310° | 210°
g, 2B 0,62 0,61 0,63 0,67 0,60 0,57 0,52
n 1,17 1,19 1,15 1,04 1,18 121 123




T MAILAEBR

Kax sunio, 3 Ta6auuel HanGonewag BeicoTa Gaphepa @,  HBIX H NOAHKPHCTANIWYECKUX NACHOK METANIHYECKHX CnUta-
W HauMeRBLOUH KOPOULMEHT HEHIEANLHOCTH it KMEIOT KOH-  BOB, 338UCAT OT COCTaBa M CTPYKTYPBI JAKHOH NCHKH.
TRKTH ¢ aMOPPHEIM CNNIABOM, T.€. korna I'P ooHOpoIHa. B 3akmoucHuH " Bolpaxaky OnaroaapHocte npod. LT,
Monyuennsie pe3yNsTaThi NOZBONAIOT 3aKMO4ATH, UTO  ACKEpOBY 3a o6cy AeHHE AaHHOA paGoThHl.
anextpuueckye crofictea L, w3roTOBNEHHBIX 43 amopip-

(1) MZ Zhu F.C. T-so, M.A. Nicoler. Thin Soiid Films, kashina. J.Appl. Phys., 1987, v. 61, n.1, p.220-224.
1985, v.130, n. 34, p.245-252 [4] W Acxepos, AA. Azacues, H.I. Hawaea, L1.C Aena-
[2] EOh Jal JA. Weollam, JJ Pouch, S.A. Altecovitz, nos, "Oiuka" 1997, Ne3, ¢.60-62,

D.Ingram.Vac.Sci.Technol., B.1988, v.6, n.3,p.825-830. [5) H.L Tawaes "dusuxa” 1997, Nod, c.64-66.
(3] S TamataniN. Matsuono, J. Shigeta, N. Hasinmoto,N.Na-

.G. Pagayev

YARIMKECIRICI 1L AMORF V3 POLIKRISTAL METAL KONTAKTININ ELEKTRIK XASSOSININ
TODQIQ EDILMaSI

Bu isda NixTiins-nSi, (harda ki, »=0; 10; 25; 35; 58; §7;100} Sotki diodunun elektrik xassasi todqiq edilmigdir. NissTies tebaagesi
bu halda amorf struktura, qalan halda bu tabageler polikristallik struktura malikeir.

Sotki diodunun ssas parametslari tabeganin terkibinden ve strukiurundan asth olaraq W'yin edilmisdir. Alnmy naticalar
gosterir ki, amorf ve polikristal xalitenin tetbiqi il hazirlanmss $otki diedunun cicktrik xassasi tabagenin terkibinden ve
strukturundan asihdir.

1.G. Pashaev

INVESTIGATION OF ELECTRICAL PROPERTIES OF AMORPHOUS AND POLYCRYSTALLINE METAL
CONTACT WITH A SEMICONDUCTOR

The electrical praperties of Ni, Tijgo. -nSi (where x=0; 10; 25; 35; 58; 87 100) Schottky diodes (SD) have been investigated in the pre-
sent paper, In the case of NissTies the fitm has the amorphous structure, but in other cases the film is potycrystalling. The main SD parame-
ters have been determined versus the composition and the structure of films. [t has been found that the electrical properties of the Schottky
diodes prepared with the use of amorphous and polycrystalline alloys depend on the composition and the structure of the films.

Hama nocaynaesun: 23.11.98 Pedaxmop: 3.H. Hexenoeprade
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OBHAPYXXEHHUE H PACNTIO3HABAHHUE HEU3BECTHbBIX PA,IIHOI’BJ'IY‘{EHPIH
AKYCTOOIITHYECKUMU METOJAMH

AP.TACAHOB
Hucmumym Qusuxy AH Azepbaiioxcana,
370143, bBaxy, np. I'. Hwcasuda, 33

AHLIMIHPYLTCA BOIMOMHOCTD MENONLICBAHHA SPEKTa aKYCTOONTHHCOKOTO BIAMAQICACIEMA [N naxopamMHore of3opa IPamatoHa
HACTOT, COMNACOBAHHOH PUALTPAUMA JIYM curHanes v AeMoHy 19UNH CHPHANOR ¢ YrnoRo#H mMogy s uneh,

Beegenue

B cospementolt pammoTexnnke, ocoGeHHO B CHCTEMax
PAZHOMPOTHEOASHCTBHA, H3MEDESHHA NAPAMETPOB ISTAKOLINX
00BexTOB U T.A., BONPOCH OOHAPYXEHHA M PAciIO3IHABAHKA
PAMTHIHBIX PAAHOUIIYYECHHH HMEIOT CYLIECTBCHHOE, 8 B He-
KOTOPBIX CyYasx- pellaioilge 3navcHue, HapecTHo, %10 Bbi-
COKOYACTOTHBIN CHTHAN NOTHOCTHIO ONPEACHAAETCA ero ami-
NMUTYAHO - H a3OHaCTOTHBIMU XapakTepHcTHrkamm. Tloaro-
MY, BEPHOCTE BOCRAPOM3BENSHHA MonesHOA WHGOpMaunH
ONHOZHAYHO 33aBHCHT OT (TENEHH COOTBETCTBMA - COTJACO-
BaHHOCTH YKA3aHHLIX XAPaKTEPUCTHEK CHTHANA W NPHEMHOTO
yeTpoicTea. Hawsyywiee peiieHme 310l npobnemel obecre-
YHBAETCA MPUMEHEHHEM PAITHUHBIX IABOPAMHLIX NpPHEMHH-
KOB, COrNACOBAHHLIX QUNLTPOR U T.M.

Lienbio jakHoi paboTwl smaseTcs obobuienne pesyibra-
TOB TEOPETHYECKHX H IKCIEPHMEHTANEHBIX UCCNEHOBAHMIE,
HATIPABACHHBIX HA PEWICHUE MPOBNEMbl OGHAPYKEHHS U pac-
MO3BABAHHA HEM3BSCTHBIX PalHOM3IMYYeHMHA, Ha Oaze nc-
MOAE30BAHHA 0COGEHHOCTE! PhexTa BIaMMOCHCTBI aKy-
CTHYECKHX H OMTHYECKHX BOMH B (JOTOYAPYIHX Cpeaax.

B nacromwee BpemMs npumenaeTea Gonbioe pashoobpa-
3UE CTEKN0O0PAIHBIX ¥ KPHCTAMNMYECKHX GOTOYNPYTHX Ma-
TepHanos, OQHAKO NOHCK K HCCTIEHOBAHHE GOTOYNPYTUX Mas
TEPHANOB ¢ HAMTYYWHMHE XapaKTEPHCTHKAMH NPONQIKAETCA.
B Hacrosmee mpema pazpaGotaHbl akyCcTOONTHYECKHE MOAY-
AaTopei {AOM) ¢ urmpokoli monocoil NPOMycKaHms, KocTH-
racomedt 40+60% o7 ueuTpambHOH YacTOTHL, M ofecneyH-
BaolHe 3PPEKTHBHOS AKYCTOONTHYECKOE BIZHMOACHCTBIE
MpH MOLUHOCTH HA 3NEKTPHESCKOM BXOOE BCETO B HECKONBKO
aecatkor MBT [1]. AOM cocronT U3 potoynpyroii aueiiky, k
ORHOMY TOPLY KOTOPOR MpHKPEMNEH HESKTPOAKYSTHYECKHI
npeobpazonarens (AT,

lpn cobmioneHun onpenenenHoll reoMerpun axycToon-
THYECKOrO B3aAMONEHCTEMS  majaowuit ceetosoft myuwox
AudparupyeT KA YNpYToM BONHOBROM NaKeTe, BO3GYRACHHOM
B ¢oToynpyro# suefike, noZaHHMM k snekrpomam ATl
BMCKTPHYSCKHM CHIMHAN0M. HHTeNCHBHOCTEL, YacToTa H Ma-
NPaBACHHE PacTIPOCTPaHeBuA NPOAMparvpoBasIIero che-
TOBOTO My4KA ABMNAOTCA GYHKIHAMH COOTBETCTRYIOIIHX Ta-
PAaMETPOB BXOIHOIG 3eKTPiUeckoro curnana [2]. Ipm
ITOM, Peakund (OTOAETEKTOPa, YCTAHOBNEHHOro Ha IMyTH
NpoaddparvpoBaBILerc MOpAAKa, OTCTAET OT RO3NeHCTBHA
Ra Bxofie DAl Ha BpeMa r=x/0, rie X - paccTOAHWE OT
ATl B0 TOYKH AKYCTCOTITHUECKOro B3aHMOeicTeMa; & -
CKOPOCTL PacrpocTpaHCHHA YNPYIHX BOMH B §OTOYNpyrom
MaTcpuane.

Mepeuncnentble 0cOGEHHOCTH BIAUMOIEHACTBHA AKYCTH-
HECKHX H ONTHYCCKHX BOJIH B AOM ncnons3yercs LA mo-

CTPOEHHA NPHEMHUXOB NAHOPAMHOTO 0030pa [LIHPOKOro THa-
[Ea30Ha PaAHOYACTOT, COTTIACOBAHHEIX (UNBTPOBR, ZEMOTYNA-
TOPOB CHCHANOB C YTAOBOA MOTYIALIHEH B T.I.

1. AKYCTOONTHYECKHE NAHOPAMHbIE DPHEMHHKH.

IadopamHbIe TPUEMHUKH ABNSIOTCA NAHOPAMHEIMY Gec-
MOHCKOBBIMK  YCTPORCTBAMH, 00ECNEHHBAIOWNMK OJHOBpe-
MEHHEIH IPHEM MHOTHX PalHOCHIHANO0B ¢ PasTHIHbIMH He-
CYLIHME YacTOTaMi. Cpeln M3BECTHBIX YCTPOHCTE ITOTO
knacea akycToONTHIeCkHe npHeMEnxH (AOIT) nanopamMuoro
o63opa sBAMOTCA HanGoMee MepCHekTHBHBIMA, 4Te 0Gy-
CNOBIEHO COYETAHHEM WHPOKOH MOMOCH HacTOT NaHopaM-
Horo ob3opa m yskoit wrymoBoH nomock (eZWHHLB: MI'w)

KANAOrO KaHANA.

B Hactoftuee Bpems npuMesmoT nanopamsbie AOI
MPAMOr0 YCHNEHHUA, cyneprerepomuuneii AOT] [3] # AQTT
reTeponuHHOro THNA [4].

B AOII npsamoro ycuieRMs npHHEMAeMbli CHIHAT YOH-
AWBAETCS WHPOKONONOCHEIM YCHAIHTENEM H MOCTYNAaeT Ha
AOM, B X0TOpOM H3MTyueHue Nasepa IUPParupyer Ha YILT-
pasByke H QOKYCHpPYETCA MUN3OH H3 MOBEPXHOCTE MHOroKa-
HaNLHOTO  doTonpuemHaka. Cxema cymepreTepoaHHHOrO
OPHEMHAKA oTaKvaeTcs o1 AOFT npamoro ycunem Tem,
4TO HapAny € HceAeryeMblM curHanom, Ha AOM noctynator
CHFHAK FCTEPOAKHOB. CBETOBLIE TyukH, npomudparupo-
BABUIHE HA CHTHANAX reTEPOAMHOB, NONANAKOT HA COOTRETCE-
BYIOLUHE INEMEHTB! POTONPHEMHKKA, BHITIONHAKLLNE TeMeps
poAb cMeCHTENEH, rle CMELIMBAIOTCA €O CBETOBLIMY MyHKA-
MU, NpOXM$PAarHpPOBABLUMMHM Ha TIPUHHMASMBIX CHIHANAX.
BueHna Mexry CHrHatoM u reTepoonHoM, BOIHUKAOUIKE HA
BbIXO/e POTONPHEMHAKE, BHAEARIOTCA JEKIPHUECKHMHE NMO-
NOCOBLIMH GHALTPAMH,

Hawnyywne pesyabratel ofecnewnsaer AOIT rerepo-
AHMHHOTO THTIA, KOTOPBLIA OTAHYEETCA OT HIBECTHBIX FHATO-
TOB, Takke, NPOCTOTOH TEXHHMECKOH peanmsanmn. B >tom
yctpolictse (puc.l) pamHOCHTHANM U {t) YCHAHBAIOTCH LiK-
POKOTIONOCHBIM yCHANTENEM |, NOCTYNAIOT HA 3NCKTPHYE-
ckuil pxog AOM 2 » 8030YHIAI0T B HEM YAPYTHE BOMHbI
cooTReTCTEYOWeH Yactorel, PopMHpyloumi xackan 3 pac-
INEMEAST MITYUEHNe Nasepa 4 Ha n MYYKOB H HANPABIAET KX
B anepTypy AOM 2 nof paznHuHBIMH YraaMu TAK, 4TO Kak-
BBl CBETOBOH MyuoKk B2aMMOZEHCTBYET TOMBKO C yhpyroil
BOIHOH OAHOM YacToThl. YcTaHoBACHHME B 3aaHeH tdokans-
HoRt mAockocTh AOM 2 mapumanbhbe audpakupoHHBIS pe-
WETKK 5 GOPMHPYIOT U3 HENPOANDPATHPOBABIINK CBETOBLIX
TTyuKkOB reTepoavHHLIE TIons. [IpocTpaHeTReHHEe WarH nap-
UMANBHBIX AHPPAKUAOHHBIX PEIUETOK pasnuualotea. T1osTo-
MY HafpaeicHHA PACTPOCTPAHERHA TETEPONHHHEIX NY4KOR,
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Takke, pardHbLl. OJHH U3 reTepOAMHHEIX MY4KOB, noA-
BHBWMACA ACNefcTEHe AUGPaKUAKW CBETA Ha NapUHANbHOH
AudpakuHOHHOA, pelieTKe ¢ NEPHOAOM PaBHEIM [EPHOMY

wi)= ul(x)-r u2(1)+ (1)

2

N

Puc.|.

YTIpYroli BOJIHI, OKA3LIBAETCA KONTHHEAPHBIM ¢ COOTBETCT-
BYIOUIHM CUTHANLHBIM MYYKOM W FeTepoldHEHPYIOT Ha CBe-
TOUYBCTBHTENBHON MOBEPXHOCTH COOTRETCTRYIOWIETD (OTO-
OpHEMHUKA 6. Pe3ymsTarT ONTHYECKOID reTePOIMHHPOBAHNA
BEIICNACTCA M MOJASTCA HA COOTEETCTBYHNMMI H3MepHUTENb.

CHIHAT Ha BeIX0OAE N-ro 3neMenTa (OTONPHEMHAKA 6, € TOU-

HOCTHIO 10 NOCTOAHHOTO COMHOKHTENA k, COOTBETCTBYET -
MY BXOHHOMY CHTHAITY, 3aJepKaHHOMY Ha BPEMSE X,/ 0, TAE
X 3 = paccToAnye o FAIl 00 n-ro myva, T.€.
Upaen (£ =k U,y (E=Xpn/6) . (1)
llluprHa NONOCH MPOMYCKAHMA KAXAOTO KaHaka Onpeae-
JIAETCH COOTHOUIGHHEM:
T=2,7926/ (xd), (2}
TRe d- anepTypa najareLero CBETOBOTO my4yKa.
B pafote [4] npUBeaEHD HEKOTOPBIE PE3YAbTaThl IKCHE-

PHMEHTAMbHBIX Pa0OT, NOATBEPKIAUINX CNPABELIHBOCTE
NPHBE ACHHBIX CYKASHHA.

2. Cornacopatnan ¢puapTpaumua JJUM curuanos.

CurHanbl ¢ BHYTPHHMAYABLCHOR RMHEHHOH uyacTOTHOI
Mozynsuuedl (JTUM) nonyuunit HHpokoe NpHMEHEHHE B pa-
OHONOKAUMH, rEe TpeGyeTca OMpeNenHTL MONOKEHHUR BO
BpeMeHH W MPHOBEHHYIO HacToTy crHana [5]. nd ocyluect-
BneHns gunbTpauwn JIYM ¢urHanoe HCRONLIVIOT AUcnep-
CHOMHEIE NHHWK 3AfepxKH (MTHHUU 3a0epxkHl ¢ NuHedHok
3ABHCHMOCTLIO BPEMERH 3afepKkW OT WacToThl). B HacTos-
luee BPEMA MCTIONBL3YETCA ABa cmocofa momy4eAns adcnep-
CHOHHO# XapakTepucTHkH. B nepaoM cnocobe Hcnoneayercs
QHINYECKAN AHCMEPCHA HEKOTOPLIX THIOB AKYCTHYECKHX
BOAH (38BHCHMOCTb CKOPOCTH PachipOCTPAHEHHA BKYCTHYE-
CKHX BOJIH OT 4acTOTHI), 4 BO BTOPOM — HEIKBHIWCTAHTHbBIE
npeolpaioBaTeNH NOBEPXHOCTHBIX AKYCTHYECKHX BOJH [6].

Ecny Ha Bxoa pHabTpa, cornacoBannoro ¢ JTYM curua-
nom, noaate JJUM curdan, 1o Ha ¢ro peixoac gopmHpyercs
KOpoTKHMii panHOHMITYALe GoMbIneli aMNAHTYALI M C NOCTORH-
HOM 4acTOTOH BLICOKOMACTOTHOTO 2anofiHenMs. Tlpu 3ToM

a2

B

HammyvilMe pesynstatel obecneuupaer JIUYM uMmnynbe ¢
GonbWwod ANHTENLHOCTBIO. ONHAKO, COBPEMEHHBIE COTRACO-
BaHHWE QuibTpEl (CAY), NMOCTPOEHHLIE HA CCHOBE AMCTEp-
CHOHHBIX JTHHHHE 381EpXKW, NO3IBONAT oOpabaTMBaTh CHI-
HaT ¢ Gasoit He npesbiaKwEed 100 [2].

Hecnenonanna ocoGeHHOCTER aKyCTOONTAYECKONO B3au-
MOACHCTBHA NOKA3aMH, YTO Ha OCHOBE ITOre 3¢dexTa MoXk-
HO PEANTH30BATL AHCICPCHOHAYIO aKYCTOONTHYCCKYIY NHHHIO
33ACPKKH, KOTOPAA NO3BOMHT YBEAHMHTE Ha l-2 nopAdka
shpextuprocTe CP  JIUM cursanoe 1o cpaBHEHHIO ¢ Cy-
HIECTEYIOLUNMH AaHANOMAMH. B stom cvdae, HITYHUEHUE a3e-
pal {puc.2) paclennaerca HA n MYUKOB GOPMHPYIOLIIM

Bx.

-]

Brix.

AR\

=]
]

-ﬁ::
Puc.2,

kackagoM 2. CeeToBble My¥KH NagaloT B aneprypy AOM 3
No4 PasiMiHHMA YIIaMH TakK, YTO Kaxu/biH CBETOBOH My4oK
MOKET BIaHMOASHCTBOBATE ¢ YNPYrod BOMHOM onpenenes-
Holi vactoTsl, PopmaposaHne NpoaHPPArHPOBABWIHN IO~
PAAKOB 3aBepiuaeT Anagparma 4 ¢ OTBEPCTHAMH, Pacrono-
KEHHBLIMHN MOA PA3MHYHBIMK YrilaMu Kk onTwyeckoit ocw [7].,
dotometertop ¢ Gonpmodl anepTypofl 5 OCywecTRARET TaK-
e omepalio CyMMHpoRaHuA. [pu mogaye Ha sxoa JIUM
HMIYNLCA, Ha BEIXOAe GOpMHPYETCA HHIKOMACTOTHBIH OT-
KNHE, ofycnonnerublii ‘Bo3aelicTBUEM HA CBETOMYBCTBHTENb-
Hyl) TOBEPXHOCTE ¢oTOdeTexkTopa 3 n nmpoaudparupopas-
WHX nopsakos, obpazyiolMxcs BCAeACTBHE BlauMoReicT-
BHA [T CRETORMX MYYKOE € PA3NHYHLIMM yyacTkamu JIYM
HMMYALCA, PAcCMOTPEHHBIN METOL COTHACOBAHHON (UNLT-
palUH [MO3EONSET YBEUYMBATL OTHOLIEHHME CHTHAM-UNYM Ha
BHIXOJE B [1 pa3 MO OTHOLIEHHIG ¢ BXONOM,

3. MemoayAALHA CHIHANOB C YII0BOH MOLY IHUHEH.

B COOTBETCTBHH ¢ BHAAMH MOIVIAUAH pasnH4alor Yac-
TOTHRIC H d)asonue AeMOIYNATOPLIL. YacTOTHLIM Ha3bLIBAKT
ASMOLYAATOPR, HANpAKEHHC Ha BLINOOC KOTOpOro onpcnc-
NAETCA OTKAOHEHHEM MTHOBEHHOH YacTOTh BXOJAHOTO CHI-
HaJlg 0T CPCAHENO IHAMCHAA. ®azoebiM HAZBIBAIOT aeMogyna-
TOp, HAMNPAXKEHNE HA BEIXOMC KOTOPAro AHHEHHO 3ABHCHT OT
PA3HOCTH ¢133 ARYX BXOIHEIX CHMHANOBR paBHOH HAaCcTOTHI.

3.1. YacToTHLtil aeMoaynaTop.

Taxue ocoBennocty AOM xak WHPOKONOIOCHOCTE U
BOIMOMNHOCT: CKAHHPOBAHWA OMTHYECKOrG Ny4a B MIIOCKO-
CTH pPerucTpaldd KCNOAL3IYIOT A4 1EMOTYNALUHH YACTOTHO-
MOAYAUPOBaHHLIX CHrHANOB [8]. B 2TOM cMyvae, enaTelsb-
HO NPHMEHHTL BPErrOBCKHN PeXHM BIAHMONERCTBHA CBETO-
BbIX H BKYCTHYECKHMX BOMH, PH KOTOpOM Jyv Nasepa 1 nasa-



QBHAPYKEHHE U PACTIGIHABAHHE HEHIBECTHBIX PATHOUITYUEHHE AKYCTOONTHYECKHMH METOJAMU

et & anepTypy AOM 2 noa yrnom Bperra (puc.3).Jposud-
parMpoBaBMEii MOPALOK, Yepe: KMMHOOODAZHOE OTBEPCTHE

Bx.
2
Y 3

t ,.,-‘T/

Brix.

"]

Puc. 3.

Iuapparmel 3, posnelicTByeT Ha CBETOUYBCTBHTENLHYRO NO-
BEPXHOCTh (OTOTIPHEMHUKa 4. MameHeHHe WacTOTH BO3-
Jetictera wa Bxofe ACM NpHBOOHT K MIMEHSHHIO HARpan-
NeHnd NpondparHpoBaBILere BOPAAKA, YTO COTPOBOMKAET-
€l M3MEHEHHMEM WHTEHCHBHOCTH CBETOBOTO ITy4K2, NaNaio-
ero Ha CBETOMYBCTBUTENBHYED ROBEPXHOCTL (POTONpPHEM-
HHKA 4. YeTanorneHo, uto [8] nerko MOHO 0OMYYMTL An-
HEAHYIO 2aBUCHMOCTE BUINOAHOMC HANPKEHHA AKYCTOONTH-
1eCKOTO YACTOTHOrO NeMOTYRATOpa OT YACTOTRI RXOJHOrO
BO3NEHCTBHA.

L

3.2. Da30BLI FEMOAYNIATOP,

B [9,10]} paccMaTpHBaioTCa BOIMOMHOCTH HCIONL30BA-
uua AOM nna pemomynauud azoMomynrporanHelx (OM)
CHTHA0B CMOcoGOM cOrmacoBaiHol GUALTPAUMY, TEXHUUE-
CXag peanH3allisi KOTOPOR0 OTHOCHTE/BHO CImKHA. KpoMe
Toro, JANA NEPECTPOHKK ASMOIYNIATOPa Ha APYIYI0 4acToTy
Tpefyercs MeHATh OMOPHLIH TPAHCTAPAHT.

Fing yImyqilleHEH? SKCIAYaTaUHOHHO-TEXHHYSCKHX TI0Ka3a-
Tenel AEMONYASATOPA MOXKHO BOCMOJB30BATECA OCOGEHHO-
CTAMH ONTHYECKONO reTepoaAnHBporanua [11].

AKYCTOOTITHHECKHA MeTOA AeMOOyAsUMH $PM cHrHanos
CBOZHTCA K cnegyroniemy. Hanyuenne nasepa 1 (prc.4) pac-

wertfeTca GopMUPYIOLIHM KACKAROM 2 HA AB& Mydka, KOTO-
[Pbie HATIPABAKKOTCH MNOA YrAoM Bperra B anepTypsl AOM 3 o
4 1A GOPMHUPOBAHHA CHTHANBHOMO M ETSPOAMHHORO MyH-
KOB COOTBETCTBEHHD. Ynpyras BonHa 8 AOM 3 sensetca
MPOCTPAHCTBEHHEIM ananorom @M curuana, a ynpyras son-
Ha B AOM 4 po30yKIaeTCH BLIXOAHWIM HANPRKSHHEM Y-

Bx.
" _
[} s 7 > Bux.
Vs

Puc.4.

paBAseMoro reHepatopa 5. CHrHanwHelfl W reTepoAHHHBIA
OYYKH TETEPOOMHHPYIT HA CBETOYYBCTBHTENBHOH moBepX-
HOCTH QoTompueMHHKa 6. YCTaHOBAEHO, ¥TO, B 3THX YCI0-
BHAX, HA BbIXOAE HH3KOYACTOTHOTO buALTPa 7 BLIAENASTCA
HanpAKeHHE MPONOpUHOHANbHOe acbHauun dasyl M cur-
nana. [lepecTpoiika JeMOOYRATOPa Ha OPYTYIO 44CTOTY OCYy-
IecTBAAeTCA NyTeM TIOAAYH COOTBETCTBYIOIIErO HamMpsic-
HUA U, Ha ynpaBuTeNs reHepaTopa 5.

3aknovyenne

Brinteyznonentoe ofobiieHHs akyCTOONITIMECKX Mée-
TOA0B ODHAPYREHHA H PACMOIHABAHHA PANHOCHMHANOB pac-
KpstBaeT HOBYIO 00facTs npuMeneHni ocobennoctedt poro-
yhipyroro afupexra, rae ykasaHHEIe TpoGneMel peiaroTcs Ha
Gonee BBICOKOM YPOBHE OTHOCHTENBHO NPOCTHIMH CPEOCTRA-
Mu. K ToMy ke, YCTAHOBMEHO, UTO pellleHHe HECKOIBKHYX
byHrLE, HanpaMep, obHAPYEeHNE N OeMOLYNAIUNA, MOXET
ObITL OCYLLECTENEHO B ONHOM YycTpolicTee. 3T0 H YCMeEXH,
AOCTHIHYThIE B paspaloTke nazepos, QoTOASTEKTOPOB, AKY-
CTOOMTHYECKUX MOAYAATOPOR MpefofipefendioT nepcnek-
THBHOCTH JAHHOTO HAMNPABNCHHA.
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A.R. Hasanov
NAMO'LUM RADIOSUALANMALARIN AKUSTOOPTIK USULLARLA ASKARLANMASI VO ARASDIRILMASI

Akustooptik garsihql ta'sir effektinin genis tezlik diapazonunun panoram gebulu, xatti tezlik modulyasiyal: signallanin razilagd-
il sizgaclonmesi ve bucaq modulyasiyal siqnallarin demodulyasiyas ligiin tatbiq imkanian analiz edilir.
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"AR. Gassanov
DETECTION AND DISCERNMENT OF UNKNOWN RADIORADIATIONS BY ACUSTO-OPTICAL METHODS

The possibility of the use of the acusto-optical interaction effect for the panoramic review of a range of frequencies, agreed filtrations
lincarly - frequency - modulated signals and demodulation of signals with angular modulation is anaiyzed.
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