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FIZIKA CILD 1, Ne |

YK 621.315.592

®OTOPE3UCTOP SKCKIIO3MOHHOTO THUIIA
VBEJMUYEHHOW IIOLIAJXH HA OCHOBE p-Hg,,sCdy,: Te

®.H.KA3HEB, IL.M.KYJIMEB, ®.X.I'YCEAHOB,
P.A.MYXTAPOBA
HHH gpomaoanexmponuxu A H Azepbaitoscanckoii pecnybnuxu,
Bary-370141, ya.d. A2aesa 555 xa-n
([Toemynuno 30.09,.94)

B doTonpoBoIAmmX NeTEKTOPAX BHICOKOS DHICTpoOIeHCTBHE peaamiyercs B
PEEHME NOMHOH SKCKITG3HH H30LITOYHRIX HEOCHORHEM HocHTenel japana. B ¢Ta-
The OMHCLIBASTCA KOHCTPYKIMS (OTOPEIHNCTOPA SKCKMOIMOHHOID (MPONETHOID)
THNA ¢ yBemmmeHHoil npuemyoili muomankofl. TIlpuBopaTer peaynrTaTh HCCIGID-
paHHi (POTOATEKTPHYCCKHE XAPAKTEPHCTHK H MAPAMETPOR HICOTOBICHHLIX 0b-
pases goTopeascTopon ¢ npHeMioil momamoi okomo 1x1 MM?! Ha ocHOBE Mo-
HokpHcTamios p-Hg, ;Cdy ,Te.

HHepiHoHHoeTh doTopeancTopoB Ha ocHobe Hg, ,Cd, Te (x=0,2) on-
pefiengeTcd, KAK MPaBHJIO, BPEMEHEM JKH3HH HEPABHOBECHBIX HOCHTCICH 3a-
PATA M COCTABIHET OOBIMHO SIHHHMILI MHKpocekyHll. [loppimenne OeicTpo-
AcHeTBHA MOXeT GRITh peamisosaHo npu pabote GoTopesncropa B pekuMe
TIONMHOW IKCIUTIOINH M3OLITOYHLIX HOCHTeNeH 3apana, KOria OHH BBITHIH-
BAIOTCA CHJIbHBIM TAHYLIAM ICKTPHYCCKHM MojdeM H3 oObema obpasiia 1o
TOro, KaK ycrepaiT pexoMGuHHpoBaTh. B oTOM cilydae MHEpPIMOHHOCTL
ornpenengeTcs BpeMEHEM NpoiieTa £, NOJIHOH [UIMHb IPHEMHOMH IUIOMAIKH
L HeocHOBHLIMH HOCHTCIIMH, KOTOpOe NajacT ofpaTHO MPponopiHoHAITh-

vl

HO TMPHICIKEHIIOMY HANPAXKEHHIO cMemenua U, : £, = ——, rue y,- ambu-
a“b
noJspHan Japeidosas nomaerxkHOCTS [1,2).

Omiako, focTaToulo BLicOKOe OLICTpoeiicTBHE peaMsyeTca B JKC-
KIMO3HOHHLIX (POTOPE3HCTOPaX TOMLKO MPH O4YCHb MAlIbIX PasMcpax
mpuemaoit mromaxH (10-4:10-* cm?). [Tpu npocToM (MponopIHONAILHOM)
YREITHYEHWH pasMepoB MUIOMIAJIKH BpeMs TMpOoJieTa PesKo BO3pacTaer, T.e.
cHmkaercs OwlcTpogciicreue. BricrponciicTBHe MokeT OBITB BOCCTAHOB-
JIeHO 3a cYeT YBeHdenus nanpsaienua cMemenua U, . Omnaxo pocr U, or-
PAHHYMBACICH BbLUC/CMOM B 0ObeMe oTopescTopa TCIUVIOBOH MOIIHOC-
ThIO, KOTOPAs BOIPACTAET MPH 3TOM MPOTOPITHOHANLIO KBAIPATY IUIoma-
nM doTopesncTopa. JTo OOCTOATENLCTBO OTPaNMYHBACT BO3MOKHOCTH
MpUMeHeHHA MpHOOPOB TAKOI'O THIIA B MMITYJILCHBIX CHCTEMAx.



B uacroaweii pabore npHBesena KOHCTPYKIMA H HeKOTOphIC (doTo-
WIEKTPUIECKHE XAPAKTEPHCTHKH (OTOpesHCTOpa, MO3BOIMIONEre MORBLI-
CHIb ObICTPOAEHCTBHE B PEXKHME BLITAIMBAHASA GC3 YMCHBLICHWA IPHEMHOI
TUTOITAKH H De3 yBe/IMYCHMA pacceHBaeMOoil MONTHOCTH.

Pemnetive ypaBHeHHS HCNPCPLIBHOCTH B aMOHMONIPHOM MPHEIIHKEHHH
win HgCdTe ¢ yueroM 2ddexra BRITATHBAHHS, NPHBOJHT K CIGAYIOLIEMY
BhIPAKEHHIO JUIH (POTOMICKTPHYCCKOro yoHieHus [3):

u E
;_ (n),

G=(1+b)

rjae b - OTHOMIEHHE NOJBHAXHOCTEH 3NICKTPOHOB H JBIPOK [b = &]
Hyp

U
E - HanpssKeHHOCTE JIEKTPHYECKOTO nonn[ - f}.

T, - 3QDEKTURHOE BPEMA KHIHH HEOCHOBHBIX HOCHTeleH 3apaja

Tarr = I'[I— -ﬂ}ﬂ[}_ ¢ H_RIJ‘ (2).

B Beipaxennnx (1) u (2) npeanonaraercs, YTo ypoBeHL ONTHYECKOTO BO3-
ByXJIeHHS HH3KHH, CKOPOCTh MOBCPXHOCTHOH pekoMOHHAUMH npeHcOpe-
KHMO Majla, 3 MEXaHH3M PCKOMOHMHAITMH TAKOB, YTO BPEMCHA XKH3HH 3JICK-
TPOHOB W JILIPOK PABHBI JAPYT APYIY 7, =T, = 7.

Wz ripaxcHuii (1) 1 (2) cienyer, wro B cnaboM mekTpHYeckoM mone
(H,ET << L) T, T W (QOTOYCHIEHHE BO3PACTACT MPONOPUHOHAILHO

npunoxermoMy nomo (7 = 7F). B cHIBHOM 2ICKIPHYECKOM [10JIe, KOrJa
Jymna amburionspHoro Apedda g Et >> L, w3 oipaxeHnd (2) nomyuaem

l1 L 1
SO wE—F = Et”' AddexTHBHOE BpeMs XKH3HH HEOCHOBHBIX HOCHTeNIEH
.rua =
CTAHOBHTCA CPEHMM BPEMCHEM [pojiera H najgaer ofipaTno mpornopimo-
HILHO NMpHIOKeHHoMY nomo. [Tpu atoM GoToycHIcHHE JOCTHIAET HACBI-
LICHH M HE 3ABMCHT OT HANPSIKeHHOCTH ANeKTPHYECKOTO MO

1
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DoropesrcTop cHaGKaETCS MPOMEKYTOUHBIMH IEKTPOJAMH, BLITION-
HCHHBIMH B BH/E [10JI0C METAIUTHIAIMH, HAHECCHHBIX HA ThUILHYIO TIOBEpPX-
HOCTb MYBCTBHTENLHOTO STIEMCHTA TAK, ¥TOOBI MHTEpBANLI MEXTY HHMH
GBUTH paBHbI APYT" JAPYTY H MeHLINE JipeiioBoil IIMHbI HEOCHOBHLIX HOCH-
Tenel 3apana. [1pH 9ToM 21EKIPO/ILI Yepes O/IHH IAMLBAHMYCCKH COC/MHE-
Hbl Mexky coboii. bricTposciicTBie doropesncTopa onpenensercs BpeMe-
HeM MpoJieTa £; HHTCPBAIOB 1, MEXIY COCEMIMMH JIEKTPOIAMH HCOCHOB-

2

HbIMH HOCHTEIIAMH 3apsfia: t, = —"U, Jic U, - HanpsuKeHHEe MEXTY JIBYMS
-Iun: i

COCEAHHMH JIEKTPO/IAMH,PABHOE NPHIIOKCHHOMY K (oTopeancTopy Hamnps-
HKeHHIo cMeimeHns U/, , Tak KaK 31eKTpoLI Yepes ofIHH 3aKOPOYCHBI MCKILY
coboii. Konerpykims goropesncropa npueeiena na puc. la. Herpymno
MOKasaTh, Y10 OPH YCIOBHHM OJIMHAKOBOH pACCCHBACMOCIH MOIIHOCTH
BuicTpoieiicTere aHHOTO (oTopesucTopa GymeT BLume, YeM y OBBIYHOrO
toTopeancTopa Takoi Ke MUIOIMAIH NPUOIM3HTEILHO BO CTOMLKO e pas,
BO CKOJLKO MONHAS JUTHHA NPHEMHOM Uiomanks L Gonmsime unreppana 1,
MEIKITY COCETHHMH AMeKTPOIaMH. KOHTAKTEI IPH 3TOM JOIDKHL] 6LITH OMH-
YCCKHMH.
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Fue. I, a - Mojiens ofipasia ¢ npoMexyTOYHEIME 2IEKTPOTAM,
b - CnexTpamsnoe pacnpeieieHe (JoTOCHTHANA HITOTORMIEHIOro 06-
paszua. Bug ofpasua npunenen na pac. 2.

Ha puc. 2a npuseien obumii Buj usroTorneHHoro obpasia dorope-
JNCTOPA YBENHYCHHOH IUIOWIAJM ¢ TPeMA JJIEKTPOJIaMH, MOTOPEIHCTOP
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BBIMOJIHEH B I'COMCIPHM C "BLICOKHMH KOHTAKTAMH" H COUCDPAKHT 3JICKTPO-
Ibl 2 B 3 pacrionoieHHble O CTOpOHR! npHemHolt nmomamku 1. Tperwnit
HISKIPO/L BLINOAHCH B BHAC NOJIOCH MCTA/UTH3ALMNH [HpHHOH ~ 0,1 MM Ha
THUTHHON CTOPOHE YYBCTBHTEILHOIO JJIEMEHTA M paBHOYANIEH OT KOHTAK-
ToB 2 1 3. MoTopeancTop CMONTHPOBAN Ha JeiikocandHpoBoii nomioxke 4
¢ MeTamM3npoBaHHOH obmacTeio 5 cnennansHol dopmel, obecneumBalo-
el KOHTAKT ¢ THUIOBBIM IJICKTPOJIOM. IEKTPOTIhl 2 M 3 3aKOpOYeHbl MEX-
Iy cobod, DoTOopesHCTOPH BHIMOMHAIHCE HA OCHOBE MOHOKPHCTAIUIOR
Hg, .Cd.Te {x=0,2) ptuna ¢ xoHueHrpauuel apipok p=(1+2)- 1015 cM3
npd T = 80 K. Temuopoe conporusiesue oropesucropa npy T = 80 K
cocrapnano R, =270 Om. PasMepnl mpHeMHOA MuIomanky oxono 1x1 Mm?,

L{ d ard, units
B

1 [ i i
o5 10 15 20 25 0
U, volts

FPue. 2, a- Obmui pag poTopencropa Ha ocHore p-Hgg sCds 2 Te ¢ ojmm
MPOMEKYTOTHLIM JIEKTPOJIOM;
b -sasncuMocts Qorocnrana [J, ot HanpamenAna cMemenns. [Imoc

HCTOYHMEA HANPRRCHHS Ha ThUloBoM anekTpone 5 (kpusaa 1),
Ha BRICOKHX KoHTakTax 2 # 3 (kpueas 2).T=80 K.

Ha puc. 1,b mpuBesieHa criekTpamhHAS XapaKTEPHCTHKA YYBCTRHTEh-
HocTH mpu Temnepartype 80 K. MakcuMyM cnexkTpaahHON YyBCTBHTEIL-
HOCTH PACTIOIOXEH TIPH .imu = 10,5 meM. [Iupuna sanpereHHOH 30HEI,

HaHIcHHAMA 10 JTHHHOBOJIHOBOMY CHOANY CHEKTPanbHOH XapakTepHCTHEH,
cocTapnger okomno 0,1 3B.
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Ha puc. 2,b npuBeficHa 3aBHCHMOCTD (hoTOCHIHANA U, OT HANPSLKCHHA

CMEIIEHHA TpPH BO3DYXKICHHMH MOHOXPDOMATHYCCKMM H3JIYYCHHCM ¢
Am A, . Kpusas | OTHOCHTCH K CIIY4al0, KOIJA HA BbICOKME KOHTAKIBI 2 M
3 nojiaeTcs MHHYC, 4 HA THUIOBOH JIEKTPOJl - IUIOC HCTOYHHKA HalpsKc-
HHA cMelnenHs. AcHo BHIHO HackineHHe GOTOCHIHANIA NPH YBETHYCHHH
HANPKEHHS CMELICHHS, CBHICTEILCTBYIONMEE O BLITATHBAHHH HIOKITOYHEIX
HCOCHOBHBIX HOCHTCIICH 3apaa. [IpH yKasaHHON NOJISPHOCTH HANPIKCHHA
aMOunondpHei npefid npoMexomHT ¢ OGCHX CTOPOH K LICHTPAJILHOMY
SMEKTPOJTY, I/ie MIOKITOYHRIE HOCHTETH 3apania pekoMGuHupyioT. [lponer-
HOC PACCTOAHHC OKA3BIBACTCH BJIBOC MCHBIUC OITTHYCCKOH JUIMHBI [pHEM-
Ho¥ TUTOIMAIKH, 9TO W OOYCIOBIHMBAET MOBLITEHHE GhICTPOACHCTBHA MO
cpaBHeHHIO ¢ 0ObIYHOH KOHCIpYKuMeH doropesncropa TakoH ke IUIo-
mayH. [lpu mranpaxenyun cMemenns 2 B nocTosHHas BpeMeHH COCTaBIACT
okono 50 Heek, T.e. yMeHLIIAeTCH MPHMEPHO Ha MOPANOK MO CPABHEHHIO €O
3HAYCHHEM BPEMCHH XKH3HM B ¢1a00M 2IEKTPHYECKOM NoJIe.

MpH H3MEHEHHH MOIMAPHOCTH NPHICKEHHOIO HANPSAKCHHA Ha obpat-
Hoe (TUmoc Ha BLICOKHX KONTAKTAX 2 H 3, MMHYC - HA TLUIOBOM JMIEKTPOZE)
KapTHHa pesko Mensercd. MoTocurHan U, He HMeeT Hachimenus (kp. 2), a
NpoAo/LKaeT MOHOTOHHO PACTH ¢ YBeIMYEHHEM HANDPLKCHHS CMEINEHHS
T.e. BoapacTaeT doToaneKTpHYeckoe yeunenue otopeancropa (U, = GR).
[Tpu ganHOH NONAPHOCTH NPWIOKEHHOTO HANMPDKEHHT aMOUNOmApHEIH
Jpciih HepaBHOBCCHBIX HOCHTE/ICH 3apsiiia MPOMCXOUHT OT LUEHTPa NpHeM-
HOH [UIOIMAKH B oDe CTOPOHBI B HAMPAaRICHHHM BBICOKMX KOHTAKTOB, T.C.
rpolieTHoe paccToanue (o "ranynmx" konTakToB 2 ¥ 3) craHoBHTes Gom.-
e ONTHYECKOro pasMepa npHeMHoH ruomanxky. IIpu stom, Xors Bpems
Mpolera ApHEMHOH TMioImaaKu nanaeT obpaTHo mponopiHMoHambHO [T,
ahdexTHBHOE BpeMA KM3HH T_., M3Mensiercs ciabo, Tak kak B obnacru
BLICOKOTO KOHTAKTA MaJieHHe Hanpaxenua U, << U, . Dto obycnornmHBaer

Bo3pacranne horodiexrpuyeckoro yowienua (G = 7., - U,) B H3sMepeHHoM
HHTEPBAJE HATIPAKEHHA CMCIICHHS,

Ha pue. 3 npuBenena 3aBHCHMOCTE (POTOCHTHANIA OT MOIITHOCTH MPH-
HHMACMOT0 H3JIy4cHHA (JHCPIerHYcCcKas XapaKiepHelka goropesncropa).
Hcrounmkom mamysenns eymun CO;- masep (4 =10,6 M), paBoratotmmii
B HeMpepbiBHOM pexume.Mamyuenne npepoiBanoch MexaHWIecKHM MOMYIIS-
TopoM ¢ dacToToH 900 M. MolnHocTs H3IYy4CHHS KOHIPOIHpOBAIACE ¢
noMombo KamopuMeTpryeckoro HaMepurens MMO-2. TMongpHocTs OpHiio-
KCHHOrO HanpskeHus (U, = 2 B) cooTBeTerBOBalla KpHBOH 2 Ha pHc. 2, T.c.
droTopesucTop paboran B pekHMe HackimeHus dorocurnana. Kak euuHo
H3 pHC. 3, SHepreTHUecKad XapakTepHcTHKA ocTaeTcd MMHeHToN o anaye-
HHi nagaomeil MomHocTH npHbimMarTesHo 1 MBT, T.€. Jo wiortHoctd no-
ToKa oToHOB @, =5 1018 Sowor ;

2
oMo



H3mepenns doToeKIpHIECKHX NAPAMETPOB H3TOTOBIEHHLIX ¢hoTo-

-
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T
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1 5 1 1

1 L i

ot w0 R 10*
R mW

Puc. 3 3apacuMocTt doTocHrnana U, oT MOIMIOCTH NaJAIOMEro HATYSSHH.

peanicTopos npoBogHmHch TipH T = 80 K ¢ MoMolbo YCTAHOBKH JUIH H3-
MEPCHHS CMEKTPAILHLIX XapaKTePHCTHK YYBCTBHTENLHOCTH W IMPOMKIIN-
JICHHOH YCTAHOBKH ¢ HMCTOYHMKOM H3jlydeHHs THna "abGco/moTHoe uepHOe
Teno" ¢ Temmnepatypolt momoctr 500 K.

Doro3neKTpHYECKHE NapaMeTpPsl H3TOTOBIEHHOTO o6pasia GoTopesn-
cropa mpu Temmepatype B0 K cocTamnmanmM: MoHoXpoMaTHYecKas BO/b-
TOBad YYBCTBHTGILHOCTL B MAKCHMYME CMEKTPANLHON XapaxkTepHCTHKH
HYBCTBHTENTLHOCTH (B peXHME HAChIIIeHHA poToychicHus) S, =650 B/Br,

ynemsHas oBHapyHHTEbHAA crocobHOCTS (MpH 9acToTe MOAy/swaH 1200
1

Tu) D = 6-10°cm I Br.

Taxum obpazoM, mokalana BOIMOXHOCTh TIOBRIMIEHHA GhicTpoeHcT-
Bia oTupesrcropos Ha ocHoBe Hg, .Cd,Te B peikuMe NOMHON IKCKITIO3HH
HCPABHOBCCHBIX HOCHTC/ICH 3apsiia, HC CBA3AHHAA ¢ YMCHBLUCHHEM e€I'0
npHeMHoll MIOMAIKH HIH JOMOMHHTEBHLIM YBSTHYCHHCM PaccCHBacMOH
MoimiocTH. ClelopaTenkbHo, MPeNOKEHHEIE PEIEHHS MO3IBONAIOT PACIITH-
PHTL JIHANA30H NPAKIHYECKOI'D NpuMeHeHus OuicTposeiicTaylomux doTo-
PE3HCTOPOB MPOJICTHOTO THNA Ha ocHoee p-Hg, .Cd, Te.
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I.N. Qaziyev, $.M. Quliyev, F.X. Hiiscynov, R.1. Muxlarova

p-HgosCdo2Te 9SASINDA EKSKLUZIYA TIPLI BOYUK
SAHOLI FOTOREZISTORLAR

Fotokegirici detektorlarda yiksok hessashiq geyri-esas arlg yik dagiyiclan-
mn tam ckskliziya rejimini te'min etmekle realize olunur.

Mogalede gobul sahesi biyidilmiag ekskliziya lipli folorezistorun konstruk-
siyas1 tesvir olunur. Qabul sahesi togribon 1x1mm? olan p-HgasCda:Te monokris-
tallart ssasinda hazirlanan [olorezistor nimunelerinin fotoelektrik xarakteristika
vo parametrlorinin todgig edilmesinin neticaleri verilmisdir,

F.N. Kaziev, Sh.M. Kuliev, F.I1. Guseynov, R.I. Mukhtarova

SWEET-OUT TYPE p-HgosCda»Te PHOTODETECTORS WITH
INCREASED AREA

In photoconductive delectors the high speed detection is obtained by the
sweet-out of menority carriers. We present a detector construction in which the
high speed of response is attained in photoconductive detectors with increased
sensitive area,

The photoelectrical characteristics and the parameters of the photoconductor
fabricated from p-HgasCdn>Te with sensitive area of about 1x1 mm? are presented.
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FIZIKA CILD 1, Ne 1

VJIK 548.732

OINPEJIEJIEHME NMOJAPHOCTH I’PAHEN
MOHOKPHUCTAJLIOB Jnds METOOM BHEIIIHEI'O
POTOIPPEKTA.

M.U. AB1YJUIAERB, H.P. HYPHERB, 3.1ILAJNEKTTIEPOB
HHH ®omoanexmponuxu AH Azepbaldxcancxoil
pecnynuxu,
Baxy - 370141, ya. @ A2aesa 555 ké-n
(Mocmynwno 20.04.94)

TMponeaelil HCCICNOBAHMS ONpPENENCHHA MONIPHOCTH IPAHCH KPHCTANIIOR
JnAs no BLIXODY (POTOSIEKTPOHOR B YCIOBHAX OpsrroBckoil JH{IpaKiHH peHT-
reHoBCKAX Tyacii. Hecnemosauus npoBoMiHcs € HENOMh30BAHHEM JHEPIOAHAIH-
IATOPA THNA IMIHHpHkeckoro sepkana (LI3A) ¢ paspemaromedi cnocobuocThio
=3%. [lokajamo, IT0, B OTIHYHS OT APYIHX MOTO0R, Henodhsosaane LI3A mos-
BOJIMCT BRISCHHTE TOHEHE ocobennocTH (OpMHPOBAHHA CTOATHY PEHTTCHOBCKHX
BOIH BOMHIH TOBEPXIIOCTH KPHCTAILIOB,

MoHOKpHCTaIUIbI COSIHHCHHI THIIA A"YB" w snwrakenanLuLie cTpyk-
TYPbl HA HX OCHOBC HIMPOKO HCTIONBIYIOTCA B MONYIPOBOMHHKOBOH 3/1CK-
TpoHHKe. OTMETHM, YTO coBpeMeHHBIE MPHOOPHL COSJAKTCH B TOHKOM
MPUNOBEPXHOCTHOM ¢JI0€ KpHeraiUia. [TpH 9ToM NoBepXHOCTHOE COCTOANHE
KPHCTA/UIA ChIFPacT JOMHHHPYIOITYIO POTik.

HapecTHO, 9TO B KpHCTAUIAX THIA AYEY KpHeTaUIorpapuyecke
mockoctH (111) MoryT 6birh 3auaTsl mHGO aToMamu copta A (Ga, In) -
60 aromamH copra B (As, P, 5b). [1ockoNLKY B 3THX KPHCTA/UIAX CBA3b
YaCTHYHO HOHHAH, TO COOTBETCTBYIOLIHE I'PaHM OKAa3hLIBAIOTCA 3apskeH-
mevi. TTooTOMY onpeieicHue NOISPHOCTH rpamcii kpueramwion A BY
NPeACTAR/IMET ONPEUE/ICHHBIH PAKTHICCKHIH HHTEpec.

B nocrmemHMe rofkl JUIA MCCIEIOBAHHA MOBEPXHOCIHOIO COCTOSHHSA
MOHOKPHCTAIUIOB NMPHMEHSAETCA MEIO/L CIONYMX PCHTTcHOBCKMX BomH [1].
Kak H3BecrHO B YC/IOBHAX IHHaMH4ecKoH HGPaKITHH DPEHTTEHOBCKHX
JIydcii B MACCHBHEIX COBEPINEHNLIX MOHOKPHCTAIUIAX NPOMCXOAHT BO3DYH-
JIEHHe TONA CTOSYHMX PEHITEHOBCKHX BOJH, NpeicTapmmomux coboil Kore-
PEHTHYIO CYNCPNOZHIMIO najaiomed u jmdparnpopamioi pomm. ITpoct-
PAaHCTBEHHOE pachpeeliellie BOIHOBOIO MoJA (1.6, PACHPCUCICHHE €ro
MaKCHMYMOB H MHHHMYMOB) MOIY/IHPOBAHO [ICPHOAOM PCIICTKH KPHCTA-
na (B HanpapIeHHH BekTopa oOpaTHON peimeTicn) U ABIseTca QYHKUMEH yI-
na 6p3rToBCKOI0 OTPaKCHHA f, T.€. cymecTREHHO M3MeHdeTCd NMPH MAoM
OTK/IOHCHHH YTTIa NMAMCHHA PEHTTeHOBCKHX Mydel Ha KPHCTALI, 9TO JOILK-
HO CKA3aThCd Ha WITEHCHBHOCTH BBIXOJA TOI'C H/IM HHOI'O BTOPHIHOIO



wayseHHs (TeIvioBoe Jugdy3noe H KOMITOHOBCKOE paccesHud, duyopec-
LIEHTHO® W3Ty9eHHe, POTO- H OKC-ICKTPOHBI H T.IL.).

Xo1n paccesHue pEHTIEHOBCKHX JTyucH B KDHCTA/UIAX CONPOBOKIIAETCH
HEThiM PAIOM BTOPHYHLIX HUIY4eHHH, ocofoe BHHMAHHE cIIGAyel YACIHTE
PETHCTPAIMH YIITOBBIX 3ABHCHMOCTE BhIXOJA (POTOINEKTPOHOB, TAK Kak,
MeTo[] poToIMHCCHH JeKTpoHOoB, Gnarogaps Manoi riyGune Bexoma do-
TOMIEKTPOHOR L, , MEHbLIEH 3KCTHHKIMOHHON jumHe L, , NosBouseT He-
ClIE/IOBATEL CTPYKTYPY BONMHOBRKIX MoJicH, 00pasylonxes B KpHCTAUTE,

B macrosweii pabore ykajanHeii METOJ MpHMeEHEH yid OnpeeNeHns
MONAPHOCTH TpaHeH MoHoKpucramios fnds. JIng sHepreTHYCCKOro aHAIIM-
34 BHUICTAIOMNAX (HOTOINEKTPOHOB HCTIONL3OBAH IEKTPOCTATHYECKHI aHa-
TH3ATOP THNA LIMHApHIeckoro sepkama (L3A) [2].

Mo cpapHEHMIO ¢ JAPYrHMM METOJAMH TPHMEHSEMbIH HAMH McTol ¢
ucnonpzopanmeM LI3A  mMeer Heocnopumoe npeuMymecto. Tak B
pabotax [3,4] crosuMe pPEHTTCHOBCKHC BO/IHBI M3YUAH MOCPENCTBOM
perHcTpalid BTopH4Horo duiyopeciienTHoro HamydeHus. Ilpu sroM B
pabore [3] mcnone3loBano MaATKOE PK, - M3Iy4cHHE, HMEIOIee, KaK W
$OTONIEKTPOHSI, Malylo InybuHy Bhixosa. OfHako, UM JICIKMX ATOMOB
BEPOATHOCTL HATYYeHHS (UIyOpecLieHTHBIX KBaHTOB KpafiHe HeReIHKa, H
JyIA CHATHA OJHOH KpHBOH moTpeBomanock Gomee 100 wac. B pabore [4]
PETHCTPHPOBAH BEIXOJT JKecTKHX AsK_ H GakK, - H3IyYeHHH, o/lHAKO H B
JIoM clyuae CcHATHe OfHOW KpHBOH mnorpebopano 24 waca, mnpH
HCTIOMh30BAHHH CICHA/IbHBIX MPELMIHOHNLIX PEHTTCHOBCKHX IOHHOMET-
poB ¢ qHHAMHYecKoH obpatHoii cempio. Hanbonee 6mm3ska x HacTosuiei
pabore MeTO[MKA, HcTOML3oBaHHAS B paborax [5,6]. B paGore [5] puxon
(OTOINEKTPOHOB HCCICHOBAIM C TMOMOIMLIO BAKYYMHOIO CHCKTPOMEIpA
BbiCOKOro paspemenus (=0,5+1%). OQHAKO HHIEHCHBHOCTL PErHCTPAITHH
doToanekTporos Obula Meriee 1uMM/c, B TO BPCMS K4K B IKCICPHMEHTE
nHacrodme# paboThl Jaxe MpM MCIONL3OBANMH CTAHIAPTHOH peHT-
reHoBckol Tpy6el ¢ MomMocThio 2 KBT oHa npesbinana =~102amn/c. Tpu
3TOM, HCOOXOMMMOCTL B MHOIOKPATHOM CKAHHpOBaHHHW BG)mMsu Oper-
TOBCKOI'O YT, T.¢. B HAKOIUICHHM HHpOPMAlLlHH, He BOIHHMKATA, A& BpeMs
IKCNEPHMEHTA COKPAINANIOCH MO cpaBHeHHEO ¢ paboramu [3-5] B mecarkm
pas. A B paGote [6] GbUl HCNO/IL30BAH MPONOPITHOHATLHKIH CYCTIHK M Hc-
ciefioBaH KpueTamwt GaP. HeeMoTpa Ha TO, 410 HHTEHCHBHOCTEL PETHCTpA-
IHH (pOTOICKIPOHOB NpeBbinana =10° wMm/c, IHepreTHYecKoe paspele-
HHe cueTYHKa cocTamnano =20%, 9ro no CPABHEHHIO ¢ JHEPTroaHATHIATO-
pom L3A xyxe Ha ouMH nopasiok.

IKCTICPHMCHTA/IbHAN YACTL MCCIENOBAHHS BBINONHCHA 110 JBYXKDHC-
TAThHOH GE3AHCIEPCHOHHOM cxeMe (M,-1T) ¢ MpHMeHeHHeM Cuk, - W3mmyde-
s (ha =8 kaB).

Kak u3secTHO, NpH MOITIOMICHHAN PEHITEHOBCKOTO HM3MYYeHHS KpPHC-
TaJUIOM Ha BeeH [iIyOHHE MOITIONIEHHS POKIAITCA POTONIEKTPOHEL. J{BH-
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M.H. ARTYJUTAER, W.P. HYPHER, 3.111, AIEKIIEPOB

ragch Mo KPHCTAIULY, OHH MCIOBLITLIBAIOT MHOKECTBO CTOIKHOBCHMI, Tepas
HMIYIILC H SHeprHio. Takum ofpasoM, TOIBKO 9acTh GOTONIEKTPOHOB
JBMIACTCA K MOBEPXHOCTH M MOKET ObITh 3aPErHCTPHPOBAHA, NPHYEM BLI-
MeHe  (POTOICKTPOHb  ODIANAIOT HENPEPHIBHBIM - SHCPIETHYECKAM
CMEKTPOM, B TO BPEMA KAK [IPH MOIJIOUIEHHH MOHOXPOMATHYECKOIO H3Iy-
qenus (GOTONEKTPOHBI POKIAIOTCH €O CIPOrO ONMpeEAeNeHHoN IHeprHei
E=heo- E,(® -yacrora munydenms, E, -3HEPIHS ATOMHOIO YPOBHS).
3/1eck MBI He PACCMATPHBACM HAJIHYHE OXKE - H BTOPHIHEIX 3TEKTPOHOB.

A
E 5000 CuH;uy]t!Hul In

Infls

{300 2000 2500 5000 WiB)

Puc. 1. Suepreradecknii cnekTp GoToINEKTPOHOB 0T KpHeTamia fnds npa
NOrICMEHAR CuK g, -HNTYTeHHA.

DHepreTHYECKHH crekTp GOTOMEKTPOHOB, NOIYYCHHbIH ¢ NOMOIILIO
LI3A, nokasaH na puc.l. Ha ciexTpe ueTko BhIpaskeHsl {4 MHKa, COOTBEI-
crayionmme /nl. 0 AsL - doroanex-rponam. s MonoxpoMaTHIaIHH H KoJl-
JIMMALMH H3IYHMEeHHA HCTIONL3OBATH CHMMETpHYHOC GparToBcKoe OTpaKe-
HHe oT KpHcTaa Inds. Tlockoibky sHeprus L- ypoBHS aTOMOB HHIHA
SHaUMTENLHO DONLIne JHEPrHM TOrO KC YPOBHH MBbIIbAKA (E (As)=
=1,4x3B), (E.(In) =4x0B), max Inl. -poTONEKTPOHOB paciiooraercsa Ha
"MoficTaBKC" M3 33TOPMOKEHHLIX (OTOITEKTPOHOB OT arToMoB As. Ha-
MepeHHe YTTIOBBIX 3aBHCHMOCTEH MHTEHCHBHOCTH doToadderta SbUIO BEI-
OOJIHEHO B JIBYX 3HEPreTHYCCKHX HHTepBaiax (NpH HANPIKEHWH MEXITY

16



ONPENENEHHE MOJAPHOCTH UPAHER MOHOKPHCTALIOR,,

anexktpomaMu LI3A U =2610 1 3600 B) wn (111) 1 1 1 | nopankos oTpa-
JKECHHA.

B cooTBereTBHH ¢ 0Dulel TeopHell BTOPHYHOTO HAMTYYeHHS B YCIOBHSAX
Bporrosckoft MpPaKIHE PEHTTCHOBCKHX J1y4eH, OCHOBHBIC IOJIOMEHHS,
KOTOpble ObUIH HCMONLIOBAHLI TIPH HHTEPTIPETALIHH IKCICPHMEHTAILHbIX
JAHHBIX JAHE B pabore [7].

Ha puc. 2 npefcraBieHbl YIJIOBLIC 33BHCHMOCTH BLIXOZJAa (HOTOIIEKT-
ponoB mpH (111) # (1 1 1) nopankax orpuwkcHun. Pasmunpil Xoq Mirren-
CHBHOCTH (hoTod(pdexTa Ha aToMax Kak In, TaKk M As, IpH nepexofie oT
otpaxenus (111) x orpaxenmio (11 1) HATIAIHO CBHICTCILCTBYCT O pas-
JIHYHH NPOCTPAHCIBCHHBIX PACNPEIE/ICHHN HHTEHCHBIIOCTH CTOAYEro BOJ-
Hosoro nona. M3 atoro eneyer, 9To NpH H3MCHEHHH YI71a NalcHHs BOIH3H
TOUHOrO GPIITOBCKOTO TONOKEHHS, MYYHOCTH BOJHOBOIO IO/ B OUHOM
clydac NepecckKaloT Iiockocty aromoB In (otpaskenue (111)), a p apyrom -

wiockocrH atoMoB As (orpamenne 11 1). Conocrapnenue sxcnepuMen-

TATbHBIX YTTIOBBIX 3aBHcHMOcTEH doToadiderra ¢ pacierHbIMH, O3BOIHIIO
OIHO3HAYHO OTPEIENHTEL NONAPHOCTL TpaHeii obpasiion.

2 e
"

Telni} Ly

"

L

Li

Fuc 2. IxcnepHMEHTAILHLIE YTI0BLIE 3aRHCHMoCTH L - doTosnekTponos [n
H .15 OpH oTpameHHs CuK, - HaIyYcHH o1 ruockocred (111) (a) i
(111)(6).
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Takuim obpasom, perMcrpais YIIoBLIX 3aBHcHMocTeil poroaddexTa
MpH JHHAMHYECKOH JHQPAaKIMH PEHITEHOBCKMX JIyued B HELEHTPOCHM-
METPHYHBIX CTPYKTYPax ¢ MOMOINLIO 3MEKTPOCTATHYECKOIO SHCProaHa/-
satopa 1I3A nossojser BHICHHTL ToHKHMe ocobeHHOCTH (OPMHpPOBAHHS
CTOSIHX PEHTTEHOBCKHX BOIMH BO/IH3H IOBEPXHOCTH KPHCTAIUIOB.

Hcxong W3 BENNEHANOKEHHOTNO, MOKHO CKA3aTh, Y10 METOJl, BHEILHETO
¢poTosddexta HalgeT IIMPOKOE NpHMeHeHHe B TEXHOMOTHH M3rOTORICHIMA
NOTYTIPOBOJHHKOBBIX NpuGopos.

ARTOpBI BhIpaxkaioT Onarosapaocts P.M.Mmamosy u 3.M.[Tamaesy
24 NoJie3Hble o6CYKIeHHA.
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M.I. Abdullayev, H.R. Nuriyev, E.S. Blekberov

XARICI FOTOEFFEKT METODU ILO InAs
MONOKRISTALININ UZLORININ QUTBLORININ TO YIN
EDILMOSI

Maqale Inds monokristallarinun kristallografik Gzlerinin gatblarinin te'yin
edilmesine hesr olunmusdur. Bunun dgin ayirdetma  gabiliyyeti = 3% olan si-
lindrik gizgn tipli elektrostatik analizator totbig etmeokle, xarici fotoeffekt dsu-
lundan istifade edilmisdir.

Elektrostatik analizatorun tetbigi tedqiq olunan kristallann sethinin yaxmn-
hinnda durgun rentgen dalgalanmn formalasmas: xidsusiyyetlerini aydinlagdir-
maga imkan vermisdir.

Bentgen gslalarin Breqq difraksivasi zaman ¢man fotoelektronlarin bucag
asihhjina gére InAs monokristallanmin kristallografik dzlerinin gdtbleri te’yin
olunmusdur.
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ONPENEJEHHE HOJAPHOCTH TPAHENR MOHOKPHCTAJLLOB. .,

M.LAbdullayev, 1.R. Nuriev, E.Sh.Alekperov.

DETERMINATION OF POLARITY OF InAsSINGLE
CRYSTAL FACES BY THE EXTERNAL PHOTOEFFECT
METHOD

The investigations of determining the polarity of InAs crystals faces by the
yield of photoelectrons in conditions of Bragg X-ray diffraction have been carried
out. The studies have been performed with the use of cylindrical mirror-type
energy analizer (CMA) with the resolution of = 3%. It has been shown that unlike
the other methods the use of the CMA allows to clarify the fine peculiarities of
immobile X-ray wave formation near the crystal surfase.
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FIZIKA CILD 1, Ne 1

V]IK 539.171.5

WM3TYYEHHWE B IAEPHBIX PEAKLIUSX /p,t/, /t,pl.

C.K. ABIYJIIBATABOBA, C.A. TAIIKHEB
ErY um. M. A. Pacya-3aoe,
370148, Baxy, yn. Axademuxa 3. Xanunosa, 23
(ITocmynuno 18.03.94)

B craThe aHATHIHPYIOTCH peakiman /p, i/ u /i,p/ ¢ H3TygeHHeM MATKHX doTo-
HOB, BrrumcncHo cesenme obeux peaxuuft p naoparopHoll cHereme OTCH9ETa H
MpOAIBEICHA OMCHKA CCICHHN HA OCHOBC IKCICPHMEHTANLHLIX TAMILIX. Ouens
NOKAILBAIOT, 9T0 CEUCHHE peakimH /p, 1/ Ha nopsiok Gonsme /.p/ H ¢ yBemade-
HIEM 3HEPIHH ceucHHE mephoil peakini YBeIIIIHBACTCH. !

B pabote [1] mccneaoBanbl MpAMEIE S[CPHBbIC peakuuH /p,t/ U Ap/ w
AHATH3HPOBAHA BO3MOIKHOCTE ONMCAHMS ITHX PEAKITMIA ¢ MOMOMBIO JMar-
PaMMHON TEXHUKH B 3aBHUCHMOCTH OT SHEPTHH CBA3H. BLUIO BBIB/ICHO, YT0O
TIPH MaJIOH SHCPTHH CBA3N CYIMECTBCHHLIH BKJIAJ B CEYCHHC BHOCHT MOMMOC-
Has JHarpaMMa, a npH GoJLIIoH - YeTHIpeXyroibHas; B 0BnacTH MAILIX yT-
o8B cyr.uec’raeﬂﬂmﬁ BKJI4] BHOCHT [HATpaMMa, rjie MPpOHCXOOHT pasHOBpe-
MEHHEI HesaBMCHMBIH 3axBaT JBYX HywiloHoB. [lns peaiM3alMH 3TOTO
npouecca HeoGXOMMMO, UTOOL! JHEPrUA CBA3H JABYX 38XBATHIBACMBIX HIH
HCITyCKaeMBLIX HYKJIOHOB B supe Obula 3HaYHTETbHO Gommbie.

B pannoii paboTe Mbl AHATTH3HPYEM peaKiTHi

p+A—t+(A-2)+y (1)

t+A > p+(A+2)+y (2)
B obnmacTi MasToll JHeprHH GOTOHOB H CYHTACM, YTO JHEPIrHA CBI3H HYKIO-
HOB B Spe SBIfeIcH 3HaYHTeNbHO Bombimeli. [1ooToMy HX omMchiBACM Ye-
TeIpexyromkHoli muarpammoii. Ilepsoii peakiMy cOMOCTARIAIOTCA CIICIYIO-
IHe JTHATPAMMEL:




HIYUEHHE B AEPHBIX PEAKIIHAX /p, ¢f . p/

CnemyeT OTMETHTh, 9TO K 3THM [HArPaMMAM HYXKHO HobaBHTH AMar-
PaMMBbl, [lie POTOHBI HCITYCKAIOTCS AOPaMH.
MaTpHYHBLH WICMCHT NPCACTABHM B CIIS/YIOLEM BHIE:

s TR
M, =M,"+M,;
rae M’ copepxur B cebe Bce [MArpaMMbl, B KOTOPLIX (POTONEI HEMycKa-

0TS cBOBOTHBIME KOHIAMH, 8 M, - HaTyucHHE U3 SIMKA.
PaccMOTPHM NCPBYIO IMATPAMMY H ONPCIC/IMM JUIH HEe aMIUIHTYY:

U, (p,p)U(R) > U@ (p-k,p)U(p-k)—>
Up')M,(p-k,p)G(p-k)&U(p)—>

- .Lp ik+m p-e ké }J
U —— e ¥ i -
(P, - 6UfPJ—> up) [ 5 ok (p)

Onyckaa ofKkiankH uia nepBoi H BTOpoH JHArpAMMLI MOXHO HATIH-
caTh CleAyIoLIee:

k k
Mf’ai‘,[p;" + ?#]_Tz[ Pu__ r#} )
ok 2pk) Ap-k 2p-k

rae Ty u T, - aMiumarys s nepsoii 4 BTOPO# JHAIPAMMEL, KOTOPBIE 2a-
BHCAT OT CIIGYEOIIHX MePeMCHHbBIX:

= T{pzrquqﬂrfp’ +kazfp+f;')2) =2 T{m;. -2p'-k,s)
T Tffp' kf przrq .rq, rfp-f'q ka rm_: 2p-k,.-3'—xj'
e s = (p+q),x = 2k-(p+q) ,m,m, - MAcCA IPOTOHA H TPHTOHA.

Paviomum T, u T, - no cremensm @ W orpanM4mMMcs mepsoi cre-
NCHBLIO 10 @,

fﬂ‘
ﬂnz
o,
=T(m,mi,s)-2p. k,ﬂnf HxE;-h..

[Mofcrapnss aTH pasnoxcHHA B (3) momyyum:
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or\ b, kr ar
=\T-2p k— | —L—+—"—|-|T-2p- k—~—
[ P i Nk zp'-k]( P

A 7
dsl\p-k 2p-k

M3 TpehoBanna kamnbpobouHoi HHBAPHAHTHOCTH

- {1} {21 _
kM, = k,MP + kM =0

onpefiensieTcs ML W NONHBIA MATPHYHBIA VICMEHT UM TpeX AMATPAMM
HMCCT BHIL

ar aT
{2} _ ]
M= 20t~ e g V2P AL
& 2 4
P, P, ky, r.k 8
M,=eT(s,t - + + L
p'k p'k 2pk 2p-k

Boipaxkenune ananormaoe (4) 6uino nomyueno Jloy [2] ¢ noMomuio o6o6-
IeHHoro ToxAecTea Yopua [cM. Takke 3,4,5). Tenepn B (4) MoxkHO BKILO-
MTD JIPYTHe THATPAMMBI, [IIC H3/1y4eHne obycnonneno sapamH:

s joi p JE}'
M, =T —— L)+
5 ‘{ lp’-k p-k 2p'-k] Ll

+zs[ T L ]T:’s,l]’U
qg-k gk ¥

3jtech MbI MoNATACM, Y10 CIMH S/Ipa paBeH Hymo. CeueHue onpeenseTcs
KaK 0OLIYHO:

2 1 d'p.

da = I’-?H}‘a‘i fEP; I zpiji—rE] E I.-‘?H)d bed ol

3neck J - 0T0K NaJA0mH YaCTHI,
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H3NYUEHNE B AIEPHBIX PEAKIIHAX /. o) /& pf

Boanesiem (5) B KBaZpaT H BRUIC/IHM aMIumTyay T (5) B BHIE OT/IENLHOTO
MHOXHTENS: U4 9TOro aMivMryly I' (s L) npeicTaBuM B cIeIyIONMEM BH-
Ie:

UT(s,t)U, = I_I,‘:A {s,tH%rﬁ-*ﬁ'—i?}E fs,t}]Up

B pannnefiimem Mu1 6yiem cuMTaTh, 9TO peakipn (1) 1 (2) ocywectsis-
HoTes 33 c4eT oDpasoBAHMA COCTABHOIO SAPa M JTO CO3JIAeT HEKOTOPIi
u3oTponuLilf don. O6pasosanne H3oTponHoro GoHa /cHMMETpHIHOE YT-
IOBOC pacnpelie/ieHne/ N03BOIAET PACCMOTPETh 3TH PEaKi[HH B COCTOSHMH
C MOTHBLIM MOMEHTOM PaBHbIM HYJLIO /CIIMH SIpa MBI TIOJIATAEM PaBHLIM HY-

mof; 3T0 03HAYACT, YTO B aMIUIMIYe L_J,:T {s.t) UP MEI MOIKEM MONMOMKHTH
Bis,t)=20.

Takum ofpasom KBajJipaT MoMHOTC MATPHYHOTO 3MeMeHTa OymeT
HMCTh BHJL:

£ D& kE k-g ‘g &
tMiz = e2|I12 [p’ D + +z9%8 _ gq_]x
pk pk 2pk 2pk gk gk
. ' & Gk &k g
x:’ip'—mj{P P8 S + +zq4
pk p-k 2pk 2pk gk

ag | . -
—S&==Nip—-m)r
qk}P 1}

rjic £ - BEKIOp NojspH3auxy gorona. Teneph MOXHO NMPOBECTH COOTRET-
CTRYIOINHE BLIKIANKH. Y cpelHas U cyMMHpPYA BbipasieHue (6) no couHaM |
MOJIAPHIAIMAM, TPOBO/IA HHTETPHPOBAHHE MO KOHCYHBIM HMITY/IbLCAM H YI-
nam B mabopaTopHoii cHcreMe oTcYeTd, MOIYIHM clIeaylolee BLIpakeHHe:

Eo,(A-2)'d 2m(2E+7m
do = B2V A0y Z0(2EAT))
16apE,mA @(4E+5m)

= (6)

2 ——
_i me (ZE+m)+(E+m) (E"'—.’i‘mE—Esz]lnE I:’+ ()]
@ E+p

2mp|

1 = E+2m-
b £~f2E+ m)— 2 (E* +..?mE—10m2J].ln——p
Z2pl w E+Zm+p

23



G ABIVITRATAROBA, C.A. FAIGKHER

3pect, E, = E+ 2m—® , E - sHeprus najaionero MpOTOHA, & O, - CCUcHHE

peakimy (1) Bes wamydenun. [ peaxmpm (2) nonydeHo cieyiolnee BLIpa-
HKCHHE:

_ Eo,(A+2) do
16apE, mwA

8 :
do { o (8Em - 16m* - E* )+

4E—-13m

1 ;
+ﬂ_-,{E_2m}+2_[pz{9m_ggj-m(Iijh.?E‘?—Hm‘?j]x )
D

- o E-2m-
xIn p+_[P2I’9m—2EJ—W{4m3+?mE)]1n¢:’.}
TR 4P E-2m+p

3neck E - aHEpras najalonmiero TpHToHa, a E, = E- 2m - @; npy nomyde-

A
HHH BbipakeHHi (7) 1 (8) Mbl orpaHHYMBANKCL 'WiEHAMH — + B. V4eT Bbic-
@

KX creneHei no @ 6LuT Gkl MPEeBINCHHEM TOMHOCTH, TAK KaK MPH Passio-
HEHHH AMIUTHTY T; 1 T, B PAJ O CTENEHAM (0 MBI OCTABIITH WICHB! HYJIC-

BO# cTeneny no @. B 3ToM npub/MKEHHH WIeHhl MPONOPIHOHABHBIC @"
MOL'YT BHECTH HECYIIECTBEHHbLI BKIAJL

Tencpe npoanammsupyem suipaxerns (7) u (8) Wi ymepennsix doto-
2

do p
HOB. B 10M cityuae yno6Ho paccMaTpHBaTh md— npd — << 1
@ m

do
O 1 4

w a,

0w Loufy, 1)
[ da‘j 120, a-2
m_

dar),

B patore [1] peaxim (1) 1 (2) npoanaiskaposans s auep A = 162
H A =164 1 BbBJICHO, TTO CEUCHHE PEAKIIHIl 3ABMCHT OT 3ACEICHIOCTH
YPOBHeEii; nonoras, 970 SApo-MHIUCHE U MPOTOHA W JUTA TPUTOHA HMeeT

1
& —— BHO-

A-2 140
CHT BKITAJ Mops/Ka 3%, NoaToMy ITHM "WICHOM MOXKHO NpeHebpedb 1

do
m —
de/ 1 o,

e ;
[m dcr_) 12
dw/,
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HATYYEHME B SULEPIILIX PEAKTTHAX /p, ¢/ /& o/

Tenepn, HCNOMb3ys IKCHEPHMEHTATHHBIC JAHHEIE [6-8], moxHO ouenuTL
JT0 OTHOINCHHE, OTMCTHM, YIO JKCTIEPHMEHTHI [POBOIHIHCE B OGIACTH
MATLIX yr7ioB /@ ~(0°/ nna sHeprun p= (17 + 35) MaB, DTH 3uaYenns

FHCPI'HH COOTBETCTRYIOT YCJIOBHIO p_z << 1. JlaHHLIC IKCTIEpUMEHTa JaloT
m
CIICAYROLLEE:

Oy Hl_‘i’ Ty “E. Oy mi, Oy n—ﬁ-,
G, 37 6, 440, 2a, 4

Hcnonmbsys aTH JIaHHBIC MOXKHO 3aKITIOYHTS, 9T0

#) .

do 10
m —
dmw

7

Taxum obpasom, MBI 3aK/OMaEM, 9TO MPH MAJIBIX JHEPrHAX BEpOAT-
HOCTE MEPBOH PeaKIMM Ha NopANiok Gollbiie BTOPOH; ¢ YBeIHYeHHEM JHep-
I'HH NATAIONMHX 9ACTHL, BEPOATHOCTL MEPBOI PeaKiMH YBETHYHBACICH, 4
BTOPOi peakiMH majacT. 1o 3aKmoYeHHe cTaHOBHICH OUCBHITHKIM, ECIIH
OTIEHHTS JIorapHpMUIEcKHe WICHBI B Bhipaxemusx (7) u (8).

B 3aKmOYCHHE OTMETHM, YTO BKJIA/L [IOCHETHErO WieHa BhIPAKEHUI (5)
B ceueHnd (7) 1 (8) Hesnaumrenen. Taxum oGpasom, H3ITY4eHHE B PCaKUMAX
(1) u (2), B ocHoBHOM, 06YCIOBICHO MPOTOHOM M TPHTOHOM.
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CEABMTYIBAIABOBA, C.A, TAJTKHER

S. Q. Obdiilvahabova, 5.0. Hacyev
/p,t/./tp/ REAKSIYALARINDA SUALANMA

Moqgalede kigik enerjili fotonlarnin sialanmasi ile /o, &/ ve A,p/ reaksiyalan
tedqgiq edilir. Laboratoriya sisteminde her iki reaksivamn effektiv kesikleri hesab-
larir ve tecribi noticolers esasen giymetlondirilir. Hesablamalar gbsterir ki, /p, &/
reaksivasinun effektiv kesiyi /£, p/ reaksiyasimn effektiv kesiyinden bir tertib boyik-
dar ve enerjinin artmasi ile artir,

S5.K. Abdulvagabova, 5.A. Gadjiev
THE EMISSION IN THE NUCLEAR REACTIONS /p,v./t.p/

In the present work the cross-section in the /p,&/ and /,p/ reactions with the
low-energy ¥ -ray emission 15 analyzed. It is shown that the cross-seclion in the
/p,t/ reaction is larger than in the /,p/ reaction. We analyzed the vaniation of the
cross-section with respect to the increasing of energy. The results are compared
with available experimental data.
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TEMHOBAS TPOBOAMMOCTD U OIITUYECKOE
MOTTOIEHHE B AMOP®HBIX IUIEHKAX GasSes.

A.M. ITAIITAEB, A B.METAKHIOB, A.M. AJIMEB,
P.AANTW3IAJIE, T.P. MEXTHEB
Hucmumym @usuxu AH Asepbaiiocana,
Baxy-143, np.I'. Qxncasuda 33
{flocmynuno 20.09.94)

Hayuensl TeMHOBAaS MPOBOIHMOCTL B K0d(HIHEHT onTHYeCKOro Moriomne-
HHA B amopdHeix mienxax GazSe;, MOMYISHHLIX BLICOKOYACTOTHRIM HAILIICHHEM

B aKyyMe. OGHAPYREHO, YTO TEMHOBAS NPOBOJIHMOCTE (F,, IPH HHIKHX TeMmepa-

Typax NOXIHHSETCS 3aKoHy 0, =T it AAPAKICPHOMY U4 OPLIEKOBONO MeXa-
HIIMa MEKITY TOKATHIORAHHLIMH coCToRHMAME BOIHIN ypoBas Qepuu. Onpemne-
IeHa [UIOTHOCTH cocronuuil N (E, ) =(3,1+4,0)- 101* em-»B-, [lokalano, 910 B
maenHkax (FaSe; kosquHIMCHT OITTHYECKOT0 NOTTIOMEHNAN ONHCHIBASTCA COOTHO-
menneM ohw =~ f(hw—E, ) ¢ ommmueckoli mmpuwoli  somm E, =
=1,85+1,90 »B.

B xpucraumdeckoi opme Ga,Se; uecneopan MHOTHMH ABTOPaMH.
OnybmikoBaHel ZaHHBIC N0 aexrpHdeckam [1+3], doroamexTpugeckim
[4,5], onraaeckiM [6] cBoficTBaM W 0GCYKIANTOCH BOSMOXHOE IPHMEHEHHE
3TOrO MaTepHalia Ui npeobpazopaHus conmevnod sueprud. OfHako, He-
3HAYHTENLHOE BHHMaHHe OhUTO YACNCHO M3Y4CHHIO IEKTPO(pHIHICCKHX
cBoHcTE aMmopdHbix ruenok Ga,Se;. Hmeerca neckomko pabor [7+9), B ko-
TOPHIX WCCHEIOBATIOCh BIHAHHC TepMH4eckodl obpaboTkm muenox Ha
CIPYKTYPHble 0COBEHHOCTH H ONTHYECKYIO IIHPHHY 3anpelicHHON 30HbI B
mieHKax (azSe;, MOyYeHHbIX METOJAMH HMITYILCHOTO JIA3EPHOIO W Tep-
MHYECKOTO HAMBUICHHA HA Pa3/IHYHbIC [OJI0MKKH.

B panno#t paGoTe MAMOKEHBI PE3YIBTATH! H3MCDCHHIA 3aBHCHMOCTH
TEMHOBOH MPOBOJMMOCTH OT TEMMEPATYPhl M ONTHYCCKOrO MOIJIOLICHAN
Kak QYHKIHH HCpriH (POTOHOB NPH KOMHATHON TeMmepaType B aMopd-
HLIX TUIenKax Ga;Se;, MOMy9eHHbBIX BhICOKOYACTOTHBIM HAMLUICHHEM H Tep-
Muueckol obpaboTkoil B mapax cenena.

1. Meroguka noy4eHus MicHoK W HIMepeHnii

Ana nomy4enHa MueHoK (a;Se; B KAYCCTBE HCXOMHOI'D MATEPHANIA HC-
NOILIOBATHCh KpHCTAUTbI GaaSe;, noiyveHHbie NPAMBIM CHHTEIOM M3



MHCTOrO ramms (99,99) u cellcHa CIEXHOMETPHYECKOTO COCTABA M BbIpd-
LieHHsle MeTomoM BpumaMena.
Tnenxn Ga;Se; Tomuuuoi (0,5+0,8) MKM HAHOCHITHCE MCTOIOM BbICO-
-]

KOYacTOTHOI'O HallbUleHHd co ckopocThio (10+15) A/c Ha crexmsmmmie
TIOVIONKH, YCTAHOBRIECHHBIC [ICPICHIHKYISPHO Ha paccTosHuH (30-35)cM k
HCTOYHHKY HWCnapeHHs. B mpollecce HAHCCCHHMA IUICHOK TOJIIMHA KOHTPO-
JIHPOBATIACH KPHCTAUIHYCCKHM JCTEKTOPOM, & TaKike Ha MHTepdepeHIHOH-
HoM Mukpockone THna MUM-4, nocie ormumra, [ crabumisarmm napa-
METPOB TUICHKH 00pasiibl HATPEBATHCE B TEYEHHE TPEX Y4cOB B cpeje mMa-
POB celleHa MpH TeMmiepatype (645+665) K 1 nasnenun 200 xla.

[Tony4ennbie mienkn UMem chepoiTHYIO crpyktypy. Cepomiars
HMeNTH GOpMY [HCKA JHAMETPOM JI0 HECKONLKMX MHUIMMCIpOB. PeHtre-
HOAM(PAKIMOHNLIM AHATHIOM B IUleHkax Ga,Se; obHapykeH OHH JcTKHI
MUK OTpakeHHA B HampanneHwd [200] U jBa WHPOKHX B HAMPABRIECHHAX
[111] & [311], 410 xapakrepuayer cTenerb CTPYKTYPHOI'O COBEPHICHCTBA O~
TY4eHHLIX TUIEHOK.

Ha nosepxuocts HeenteyeMoi IUICHKH TEPMHYECKHM HCTIApPEHHEM Ha-
HOCHITHCh HA PACCTOAHHH 2 MM H TommuHo# (0,8+1) MKM H3MEpHTEILHbIE
IMEKTPOIE M3 XpoMa. OMHYHOCTS 3NICKIPOJA MPOBEPANACE MO BOILT-aM-
MEpHOH XapaKTCPHCTHKE B TEMHOTE, KoTopas B npefenax (1+200)B okasa-
Jack cHMMeTpHYHOH. [IpH DONLIUHX CMEIIEHMAX OMHYHOCTh KOHTAKIOB
HAPYMATACH, Y10, NO-BHIHMMOMY, CBA3aHO ¢ 3¢deKTOM NpOCIPaHCTBEHHO-
ro sapana. O6pasubl NOMEWAIMCE B HH3KOTEMIICPATYPHLIH KPHOCTAT H
MOHTHPOBAINHCE COBMECTHO ¢ TEpMONapoii Ha yCTpoHCTBO ¢ BEICOKOH amex-
TpHHYecKol m3omsipei (= 10'* Om) oT waMepHTembHOro oTceka. TemHoBas
MPOBOJTMMOCTh H3MCPAJIACH IEKTPOMETPHYESCKMM YermHTemeM, Ormrruyec-
KHC HCCIeNOBAHHA MPOBOMIHMCE MPH KOMHATHOH TEMIlepaType Ha MOHO-
xpoMaTope THiia MJIP-2.

1, DKcnepHMeHTANIBHEIE PE3YILTATEI H 00Cy®1eH e

Ha puc. 1(a) npueenena TemMnoBas npoBoIMMOCTs 1no, Kak GynKims

TemniepaTypbl. Kak BHiHO 13 puc.1(a), B nporojMocTH ruicHkn GaySe; 06-
HApYKHBAIOTCd JIBe 06IacTH.

Bemme Temneparypet 260 K TemHoBas mnposoiHMOcTb (Ino;) ma-
HeltHo 3apHeHT oT (1 / 1), DHeprus aKTHBAIHH, BRIYHCICHHAR K3 HAKIOHA
ITOro yHacTka cocTammder E = =(0,3610,03)oB. Ecym npemonoxHTs, 9ro

3TOT Y4acTOK (opMHpYeTes MepexoaMi HOCHTE/IeH 3apaia U3 ToKamMao-
BAHHBIX COCTOSHE B I0HY NPOBOTHMOCTH, TO

8, =Cexp (-E, / kT) (1)
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e anadenwe C, BLIMMoIcHHoe M3 lno, =f(1/7) cocraBiuser

(160:240) Om-! cM*!, 9TO CPABHHMO MO 3HAYEHHIO ¢ JAHHLIMH IO IPYTHM

amopdueiM MaTepuanam [10].
10°r e

Oneerf’

<]
L]

K=" ﬂ;:i

Puc. 1. a) TeMnepaTypHbic 3ABHCHMOCTH TEMIOBOH OPOBOIHMOCTH,
f) TemmoBas TpoBoAHMOCTE Kak dymams ot T npu T'<195 K.

Hike Temmepatyphl 250 K akTHBaMONNANA JHEPrHA YMEHbLLIACTCH 110~
cTeMeHHo ¢ yMenhmenneM Temnepatypbl. Kak suino us puc. 1(5), TeMHO-

Baf MPOBOJMMOCIbL HA ITOM YYACTKC H3MCHACTCA OKCTIOHEHITHANLHO ¢
T *, yTo ABJIAETCH JOKA3ATE/LCTBOM TOrO, YT0 HOCHTEIH 3aPAMA MEpeHo-

cHTCH BCIIEGICTBHE PS/la TPLDKKOB W3 cocTosHME Ginmkux k yposHio Pep-
mMH. CornacHO MOIEIH, NpeyioxeHHold MoTToOM, NMPOBOHMOCTE B 3TOM
CiIy4de JO/DKHA MOMYHHATHCS 3aKOHY

o, = o,exp (-T /T )" @

rje o, - [MABHBIM 0GpPa30M 3aBHCHT OT (OHONHON YACTH, B TO BPEMS KaK
T, NpAOIIMIKEHHO JAETCH BhIDAKCHHEM

B c-:ua.‘l
e G 6)
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rac @' - paccTOSHME pacTpoCTpaHeHHs BONHOBOH GYWKIHMH ¢ MecTa
npbikka; k - nocrosHHas BoiblMana; N(E.)- TUIOTHOCTH COCTOSHHS
BOin3H ypoBHa DepMH.

o
Mpuiimas Morroeckue suauckus C, =1,81, @ '=20 A u onpeacnas
M3 JKCNIEPHMEHTAILHBIX JAHHBIX 0, = £ (17") 1 T,, HAXOAMM IUIOTHOCTD

cocrosuuii N (E, ). 3Ha4cHHS NapaMeTpoB JUIS PasTHIHLIX TOMIMH MpHBe-
Jnennt B TaGmmne 1.

Tabmama 1.
HOMep d, C, E, N(E,),
ofipasua MEM On-lew! 2B 2B leu?
Al 0.50 240 0.30 4.0
A10 0.70 140 0.29 3.2
Al2 0.80 150 0.36 3.2

KoadduiupeHT NorioncHHa onpeieiaics U3 HIMepeHHi mpormycKanua
ruteHok GaxSe;p ofNacTH CHILHOrO NOrjoueHHA no Gopmyie

T=(1+R)\exp (-2d) @

rae d - TonnHHA TieHoK; R - oTpakenne.

Ha puc. 2(a) mpHBe/icHa CHCKTPA/ILHAN 3ABUCHMOCTE  Koa(pHIMHeHTA
MNOTIOLICHHS, OIPEIE/ICHHAS ITHM MCTOOM. AHAITHI MOKA3LIBAET, TTO MPH
KOMHAaTHOH TeMnepaTtype s mieHok Ga,Se; cofimosaerca cooTHolIeHHE
ahw =~ f(he - E,,, ). Onrrideckas MPHHA 3aNPEMIEHHON 301LI H KadecT-
BCHHBIH dakTop ONpeACIATHCE H3 MepecedeHHs H HAKIIOHA 3aBHCHMOCTH
ah® = f (Rw ), KxoTOpas JyIa HeCIEHOBAHNLIX WicHOK (puc.2(6)) cocrasnia
E .=185¢1909B u f= =(2,4+4,0): 105cm-1aB-1,

Buisoas

PeaynnLTaTs! HecaeoBaHHH CTALMOHAPHOH TEMHOBOH NPOBOJMMOCTH
H KOIDOHUHEHTA OIMTHYCCKOro NOMIOMCHHA aMopdubix rieHok GasSes,
NOIIY'ICHHBLX BhICOKOYACTOTHRIM HANBITEHHEM C MOCTETYIONMTHM OTHKHIOM B
napax cefieHa, MOKa’jsanM, YTO HX MOBEICHHE COIVIACYCICH ¢ H3BCCTHBIMH
JIAHHLIMH M0 AMOPPHBIM ILUICHKAM JAPYIHX MATCPHAIOB.

Henommaopanue wiel TeopHH MPOTEKANHA NPH aHAIM3C TEMICPATYp-
HLIX 3aBHCHMOCTEH TEMHOBOH MPOBOMMMOCTH NOSBOJACT ONPEIETHTH ¢ 10-
rapudpMuieckoil TOYHOCTHIO 3aBHCHMOCTH MPLIAKOBOH NMPOBOMHMOCTH MO
NOKATH3ABAHITHIM COCTOSMMAM OT MX IUIOTHOCTH M TeMneparypsl. BosMox-
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FPrc. 2. a) CoexkTpankHas 3aRHCHMOCTS Ko3dqMIACHTA MOrTOIMEHHA.
6) 3apucimocts (ahw )''? or sueprim doTomop mpH KoMmATHOI
TEMIIEPATYPe

HO, 9TO OKCMEPHMEHTANbHBIC PE3y/bTaTbl, MIIOKEHHLIE B HACTOMIICM CO-
0OIICHHH, MOTYT GBITh HHTEPNPETHPOBAHBI APYIHM [yTeM, HCIIONL3YA M JIPYTHe
MOJIENH JTA TUIOTHOCTH cocTosHUH B 3oHe. OHako, s sToro HeobxomIMo He-
TIONML30BATE JIPYTHE SKCTICPHMEHTA/ILHBIE METOMLI TakHe, Kak M3Mepenue doro-
NPOBOAMMOCTH, NOJIEBOTO dpexTa, EMKOCTH H T.JL. VIS OUECHKH PACTIPENENEHHS
AMEKTPOHHOI'C H [BIPOYHOIO COCTOAIMH B 3aMpelneHHoH 30He,

ABTOpEI 611aTO/IAPAT 34 NEHHBIC coBeTsl K ofcykuenue paborsi npod. O.M.
lammmzane.
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GazSes AMORF NAZIK TOBSQOLBRIN QARANLIQDA
KECIRICILIYI VO OPTIK UDULMASI

Vakuumda yiksek tezlivin te'sirile buxarlanma nelicesinde almmis (Ga=Ses amorf
nazik tebagelerin qaranliqda kegiriciliyi vo optik udulma emsah dyrenilmigdir. Mieyyan

edilmisdir ki, asag1 temperaturlarda garanhgda kegiricilik &, Fermi soviyyesi yaxmligda
lokallagmis veziyyetlor arasinda sicrayis mexanizmi ile xarakterize olunur ve
o, = T*ganununa tabe olur. Lokallagmis veziyyetlorin sxlifii to'yin edilmisdir:
N(E.)=(3,1+4,0)- 10" cm?eV-. Gosterilmisdir ki, gadagan olunmus zonanmn
E =(L,85+190) eV optik eninde (Fas%¢ nazik teboqolorde optik udulma emsali
aha = f(he— E,_ )* minasibetile hesablamir.

A.M. Pashaev, A.B. Medjidov, R.M. Aliev,
R.A. Alizade, T.R. Mekhticv

DARK CONDUCTIVITY AND OPTICAL ABSORPTION IN
AMORPHOUS Ga:Se; FILMS

Dark conductivity and optical absorption coelficient in amorphous GasSes films
obtained by high frequency vacuum evaporation are studied. Tt s shown that the durk

conductivity of o, at the low temperatures obeys a low of o, = T 14 characteristic of a
jumping mechanism between localized states near Fermi level. It is determined thal a

density of states equals to N (E,) =(3,1+4,0)- 10! cm-2eV-L, It is shown that in GaaSes
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films the optical absorption coefficient is described by ohe =~ fho—E )
relationship with oplical energy gap E_ _=(1,85+1,90) V.
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WIGNER FUNCTIONS OF A QUANTUM DAMPED
OSCILLATOR

E.A. AKHUNDOVA
Institute of Physics A. N. Azerb.,, H. Gavid Avenue 33, Baku 370143

M.A. MUKHTAROV
Institute of Math. and Mech, A. N. Azerb., F. Agayev street 553,
Baku 370602
(Received 06.02.95)

The nonstationary quadratic quantum system which by considered as a
quantum model of a damped oscillator is investigated in the framework of Wigner-
Weyl representation. The explicite expressions of ordinary Wigner function and the
smoothed one for this system are obtained,

In last few years Wigner-Weyl representation [1,2] plays a very
important role in investigation of modern quantum mechanical problems
[3-5]. With the use of Wigner function the quantum corrections to the
classical results can be obtained [4]. This representation has been served as
a very convenienl lool for studing of quantum mechanical systems with
quadratic Hamiltonians with respect to operators of coordinates and
momenta [6-10]. Wigner [unction allows to find the average value of an
arbitraty physical quantity but it is impossible to interpritate it as a
probability because il can lake the negative values. Smoothing the Wigner
function with the different weight functions [11] the positive determening of
it can be reached and the resulting function is known as smoothed Wigner
function leads to the mistakes in the calculations of the average values in
comparison with exact quantum mechanical results but in the classical limit
just it begins to play an essential role [3].

In this work using the results [9, 10, 12] we consider in the framework
of Wigner-Weyl representation a quantum system with a Hermitian
nonstationary Hamiltonian:

2 . . . .
Hrtj=E[pze-zr‘rtj+m2rtjE.:?Frux?]_f{tjezrftlx ; {]]

with corresponding equations of the motion:

% = pe-.'al'rzj R p s —mgrt}em”:'f:+f (t) ezl'ft.!

. .2 » (2
X+2l(t)x+@(t)x=1L(t)



WIGNER FUNCTIONS OF A QUANTUM DAMPED OSCILLATOR

Therefore, the quantum system with such a Hamiltonian can be
considered as a quantum analog of a classical damped forced harmonic
oscillator with time-dependent parameters. Let as find the integrals of the

motion of the system, ic. operators I (t) satisfying the equation
[i(%t)—ﬁ,.f]=ﬂ (h=1). For the quadratic Ilamiltonian systems in

one-dimensioanal case all integrals of the motion can be constructed from
two independent linear once. For the present system one oblains two
mutually Hermitian conjugate linear integrals of the motion satisfying the
relation [ﬁ (t) ﬁ'ft)l = 1.

The operator has the form:

At)=ifN2fse)p-st) OR8Nz @)
where
S(t)=-1i)e(r) " f (1) dr
and £(t) is a complex function satisfying the equation:
E+2lé+a’(t)e=0 (@)
and additional relation:
e gg" - 5'g) = 21 (5)
Let us consider the operator of the following form:
R(t)=A(t)A*(t)+1)2 (6)

It is easy to check that this operator is an integral of the motion and has a
sence of the operator of quasi-particle number and its eigenfunctions satisfy
the Schradinger equation of this system:

Ky, = (n+1/2)y, (7
The eigenfunctions have a form
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o Sy .
w,(x,t)=(n! JW[E—J (mg? ) ¥ exp[l—éezr" Ey? —
) 28 2

(%)
x6 (88) 142 1 - X+ Re(gd)
& 48 4]5| EIImW’Idr}H{ lél ]

The corresponding Wigner function is :
W(p,q)=2(-1 e L (4z(t)) , )

where L _(x) are Lager polinomials and

= lllllr:"‘l:"z"|:?":'z +lé||e-urmq: -2e’""Re (ée" ) gp +
+Im(s'8) p-e™Im (8'6) q + 1512 + 167 Ra fé&"}]

For the determening of the smoothed Wigner function it is necessary to
consider the "probability" phase particle hit into the finit domain Ap-Ag
of the phase planc

Upag (R -0) = _UW{p+ p,,9+4g,) dp,dq, (10)
Apig

For the simplycity one considers instead of the exact boundary domaine the
"spreaded” one by introducing the following quantity:

2 2
D g

Umfpqu - _];J‘EXI{_E_;E-E_;::}V rp"'plfq"'thp:dqz (11)
The smoothed Wigner function is given (assuming that Ap-Ag = 1/2) by
Re (85")

2lef’

—élal‘" : ifrm (85" ) dr — 4} +Re (I's™ J]x (12)
q

e~ o TN [ retsoress:
o (e -5 T)I."z‘

W.(0.q) = Uppag /7 = (2°n!x"*Aqle]) "exp {

2
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WIGNER FUNCTIONS OF A QUANTUM DAMPED OSCILLATOR

where

28

L 2
.E’.fi‘q.qr E

We are grateful to Professor V.I. Man'ko and Dr. V.V. Dodonov for
numerous discussions and sugpgestions.
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F.A. Axundova va MLA. Muxtarov

SONON HARMONIK OSSILYATORUN VIQNER
FUNKSIYASI

Vigner-Veyl tesvirinde sonen harmonik ossilyator figiin kvant modeli ola
bilecak kvadratik qeyri stasionar kvanl sistemi tedgiq edilmigdir. Bu sistem Ggin
adi hamarlanmis Vigner funksiyasinin askar sokli tapilmisdar.

2.A. Axynnosa u MLA. Myxrapos

®YHKIHH BUTHEPA 3ATYXAIOUIEIO KBAHTOBOT'O
OCHHJIIATOPA

PaccMoTpeiia B paMKax npeacrapincssn Burdepa-Belim ksanpaTHanadg He-
CTAIHOIIAPHAA KBAHTOBAA CHCTCMA, KOTOPREA MORKCT CIIYHHTL KpaHTOROf MomIe-
LK 3ATYXAKITErC FAPMOHIEECKOro ociummropa. [loiyyctsl ABHKE BhIpaKEHHA
JurH obeEmol 1 crnaxermoll dyErmai Barnepa sTol cHETEMBLL
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AKYCTOOIITHYECKHE BPEMEHHBIE
TPAHC®POPMATOPEI

AM. ITAILIAEB, A.P.TACAHOB
Hucmumym Pusuxu AH Asepbailoscana,
baxy-143, np.I". Oucasuda 33
(HMocmynuno 07.10.94)

B npemnoxeimofi pabote cuHTEIsMpYyercs AKYCTOONTHYCCKH BpeMemmoi
TpaHchOPMATOP ¢ MHPOKHMH (QYHKITHOHAILHEIMH BOSMOXHOCTIMH H 8HAINIH-
pyered ero paGora. lllupoxononocHocTs, MMpoKas BpPeMeHHAN ANCPTYPA H IIH-
POKHH THATIAZ0H pAGOYHX YACTOT, A TAKKE BOIMOKHOCTL 06paboTiu caepxauico-
KOUACTOTHBIX CHIHAJIOD SBISIOTCH OCHOBHBIMH JIOCTOHHCTBAME AKYCTOOITHYEC-

KOTG BpeMecHHOro TpaschopMaTopa.

ITpeaGpasoBanne ppeMeHHoro macinraba SRIHeTCH OJIHMM M3 HACTO
BCTPEIAIONIMNCA B PATHOANIEKTPOHMKE JHHCIHbIX npeobpasoBamnmil mek-
TPHYCCKHX CHIHAIOB. Tak, nanpumep, s HAOIMONCHHN ¥ aHAJIN3A [IHPO-
kononocHrx CBY cHrHANOB ¢ NOMOIILIO CyIiecTBYIOMEH B HacTodAlee
BpeMs DNEKTPOHHOH anmapaTypbl HeoDXOUHMO YCTPOHCTBO pacTSKEHHS
BPCMEHHOIO Maclrraba cHruana ¢ offHOBPEMEHHRIM CYMCHHCM €O CHEKT-
pa, a g o6paGoTkH rHApo- W 'E0AKYCTHUECKHX HH3KOYACTOTHRIX CHTHA-
JIOoB TpebyeTca MpeBapHTEILHOC CKaTHE Macurraba BpeMens.

Kpome Toro macurrabHo-speMennble npeobpazopaTein (BpeMeHHEIE
TpancgopMaTOphl) BechbMa TOJIC3HbI IIPH H3Y4eHHH DHICTPONMPOTEKAIONTHX
HCWICKTPHYECKHX [TPOLIECCOB, CMEKTPAITLHOINO H KOPPEBILIHOHHOI'O aHAIIH-
34, JUIA COTTIACOBAHMA CKODOCIH NEpefavy HHQOPMAIMH C MapaMeTpaMH
YCTPOHCTB Nepelady v MpHeMa M T.01.

Hurepectbie BO3MOKHOCTH OTKPHIBACT MPHMEHEHHE NpeobpasoBare-
nieil BpemeHHOro macurraba (ITBM) mns ¢opmuposanmns CBY curHaios.
HMmym.cHBIH CHPHAT MpH 9TOM MCHCPHPYETCHA HA NPOMEKYTOYHON YacToTe
OJHHM H3 H3BECTHLIX CrocobOR (HATPHMED, ¢ MOMOLUBIO [TACCHBHOIO r'eHe-
pP4aTOpa HA YILTPA3BYKOBLIX JIMHMAX 3allCPXKKH), a 3aTeM [OJaeTcs Ha
[1BM, ¢ Bbixoma koToporo cunMaercs yae CBY curnan. oapobubiii ana-
JH3 COBPEMEHNOTO COCTOSHHA TCXHHKH NpeoDpA30BaHUA BPEMEHHLIX Mac-
mMITaboB AIEKTPHYECKHX CHTHAMOB, MPHHITHILI nocTpocHas [IBM 1 Hexo-
TOpkle TeOPeTHYECKHE ACTIEKTHI NpobiieMsl MokHO HaliTH B paboTax [1,2].

Hspecrnnie no mybmakaimsm T1BM uMeior pail cepbesHBIX HETOCTAT-
KOB, OrpaHHYHBAIWLMX HX IUHpOKoe MpHMenenue. HanpuMep, paccMor-
penneii B [3] TBM, mocTpocHHBI no cxeme "mMcrnepcHOMHAS JTHHHA
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3 UCPHAKKH-YMHOKHTENL - JIHCMEPCHOHHAS JIMHHA 33/ICPHKKH" HMEeT ClIeyio-
LIHE HEAOCTATKH:

- BoMbIiHe HETMHCHHBIC HCKAKCHHS, BOSHMKATOITHE B nporicces ofpa-
GOTKH M CBA3ANNLIE C HEMHEHOCTEIO XAPAKTEPHCTHK MIEKTPOHHLIX MPH-
Gopos;

- HepoaMokHocTs 0bpaborkn CBY curnanos.

Ha 6ase akycruueckux moynstopos ceera (AMC), HMeIommX 1mHpo-
KYl0 BpeMCHHYIO aneprypy, Somnmoe sHauweHHe npousseleHus "BpeMsa-mo-
Jloca mpomyckanua” U T4 [4], moxHo cHHTe3sHpoBaTE cROGOHEIH OT nepe-
YHCJICHHBIX HEIOCTATKOR akycToonTHYcckuii [IBM (puc. 1).

{f i /3

o
vl

i

FPue. 1. Cxema axycroonTHaeckoro [IBM.

I - nmasep; 2,5 - akycrH9eckHil MOIYIATOP CBeTa; 3 - YNpaRmseMbii
remepatop; 4,7 - mH3a; 6 - resepaTop MHIC0GPAaIHOT0 HATIPSIKE-
Hug; B - maadpara; 9 - doTonpremHoe yerpoiicrso; 10 - momoco-
BoH QrimTp; 11 - MomymsTOp.

Axycroonmudcckuil TIBM paGoraer ciemyiomum obpasom. Jiyy nase-
pa | nagaer B aneptypy AMC 2 nox yrnom Bperra. C sbixoma ynmpasmnse-
MOT0 reHepaTopa 3 Ha iekTpHyeckHi Bxon AMC 2 mocrynaiwoT BeICOKO-
HacTOTHRIE KomehaHHd M BosOYyxual0T B HEM yNpyrHe BonHbl. JIHH3a 4 H
AMC 2 ofecnieuuBaloT cKaHHPOBAHWE HIIyueHMA Nasepa | B ameprype
AMC 5. JIunsza 4 npeoBpasyer yrinonoe HaMeHEHHE TICPBOIO AH(PaKIIHOH-
HOTO MopdAnka B GokalikHoi ockoctd AMC 2 B runeliHoe nepeMeincHHe
ceera B aneprype AMC 5. JIpyriMu cIoBaMe CBET BCEria MAINAET B anep-
TYpY AMC 5 mojt yrnom Bperra. Ckopocrb ckaHMpoBanms ceeta V, B
aneprype AMC 5 onpenenserca KpyTHsHoH BhIpabaTsiBacMOI'0 IeHEPaTO-
pom 6 munooGpasHoro HanpsxkeHua.ITpH 3TOM CKOPOCTL CYMTLIBAHHA CHT-
HAJIA COCTABHT
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RV, +V, , 6))

rac V, - cKopoCcTh PacmpOCTPaHCHHA YIPYIHX BOIH B CBETO3BYKOMNPOBOIE
AMC 5; R - sHaxonpumatomuii koshdHumEeHT, MOKeT MPHHEMATE UBA
3HAuCHHA - T1. [IpH CKAHMPOBAHHHM CBETA TPOTHBOIO/NOKHO HANPABIIe-
HHIO pacnpocIpaHeHHd ynpyrux somd 8 AMC 5, R = +1, a - no Hanpagie-
HHIO R=-1.

B coorBercTBHA ¢ NPHHATHIME 06O3HAYCHUSMH K03(PHIMCHT Npeob-
PasoBaHus BpeEMEHHOTo MacinTaba Oyuer onpeaeIaTLC COOTHOMCHHEM

K =1+(RV,/V,) )]

[epBuiii MM pakLMOHHDIR NOPAIOK, BOIHHKAIOIMI B 33 1Hed oxamm-
HOH wiockocTH AMC 5, mpH noMolM JIHH3LE 7, Yepea OTBEPCTHE B IMa-
$parme 8, nonasaeT Ha CRETOYYBCTBHTC/IBHYIO NIOBEPXHOCTS HOTOMPHEM-
HOT'0 YCTpo#HcTBa 9, 110JIe3HbIH CHIHAM ¢ BRIXO/a KOTOPOI'o BbIE/SETCH To-
JiocoBbiM dumsTpoM 10. Ha Beixoge nosocosoro dmmstpa 10 nomyuacrca
obpabaThBacMan HMIY/ILCHAS MOCTENOBATEILHOCTL ¢ HIMEHENHLIM Bpe-
MEHHBIM MaciraboM.

Jonycrum Ha BXOJ MORYNATOPa NOUACTCH HMIYILCHAR MOCTeIoBa-
TeNMLHOCTE, B Ka#oi nauke kotopoil M mMmmyiscos. [on Boameiicranem
NEpBOro MMIYMLCA TPHTTEP NCPEXOAMT B cocrosmHe "1" M rexcparop 6
(popmupyer nri00bpasioe HANPAKEHHE, [IOJABAEMOE HA YITPABHTENh 9ac-
ToThl ynpasinsemoro reHeparopa 3. HMameHenwe gacrors! reseparopa 3
NPHBOJHT K H3MEHEHHIO KOODIMHAT aKyCTOONTHYECKOTO RIanuMolcicrBus
8 AMC 5 B TOM WIH B IpyTOM HAIIPABJICHHH, HIMCHAA TEM CAMBIM BPCMCH-
Ho# MacinTab 1o BoibpanHoMy 3akony. C MOSB/ICHHEM Ha BLIXOJIE YeTpPOfi-
CTBa MocieaHero M-ro HMITY/IbCA HAa BBIXOJAE cH9eTYHKa 12 BOIHMKACT HM-
MYJIbC, KOTOPBIA MEPEBOJUT TPHITEp B cocrosHue "0", uTo BOABpamaeT re-
HEpPaTOp 3 HAa HAYAILHYIO HOMHHATLHYIO YACTOTY H 06HYy/ISeT cueTaMK 12.
Monynarop 11 # reHepaTop BhICOKOH YacToThl 13 obecnicunBaloT nepeHoc
creKTpa HMIIYJILCHOH MoclefoBaTeNbHOCTH B obiacrs paboumx wactor
AMC 5.

CnexTpam,iad XapakTEpHCTHKA BXOJHOIO CHTHANA 3aMMCHIBACTCH B

thopmMe

u,, (@) = Tu (t)exp (-jwt)dt, &)

-

J1s BEIXOIHOTO CHTHANA HMEcM
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u,, (@) = Iu (kt)exp (-jwt) dt @)

Beoaa Hosylo nepeMcHHYI0 H;rru‘pnpnnamm T = kt, nomygaem

1
um{mJﬂETu (t)exp(-jor / k)dr, (5)

i

Ho wuwrerpan B npapoif 9acTH 3TOro BRIPAKCHHS €CThL HE 9TO HMHOC, KAK
CHEKTPAILIAA XAPAKTCPHCTHKA BXOAHOTO CHTHANA U (t) NMpH w€acroTe
w/ k,1e. uf®/ k). Takum obpasom

Uy (@) = 1/ (14 RV, /V,)-up[@/(1+RV, /V,) ]  (6)

Wrak npu cxarum (pacrarMBannm) curaasa B (1+ RV, /V,) pa3 Ha
BPEMEHHOH OCH BO CTOJIBKO € pa3 pacimHpsieTcs (CyKacIca) ero crekTp Ha
ocH 4acror. Momym, crnekTpaabHOI IUIOTHOCTH MPH HTOM YMCHbIIAETCA B
(1+RV, /V,) paa.

Kak npasuno, Ha nepepatomieli cropone npuummaior R=+1, a Ha
MPHEMHOH cTopore R=-1. I1pH 5TOM MaKCHMa/IbHasl CKOPOCTh CKAHHPOBa-
HHSL BLIGHPAETCA M3 YCIIOBHA JOMYCTHMOTO PACITHPCHHS IIMPHHLI CTeKTpa
TpaHc/MpyeMoro curnana. OHa JoJDKHA HAXOIMTRCS B MPEICHAX NOJIOCKHE
HACTOT, BBUICICHHOH 1718 JTHHHH PaHOCBASH.,

[Tpn ykasaHHBIX yCIOBMAX HA BBIXOJC CHCTeMbl (DODMHpYeTCS HM-
MYTbCHBIH CHIHAT JUmTembHocThI0 At/ (1+RV,/V,), tae At - mm-
TeMbHOCTE  BbiDOpkH. Ha  cBoDojHBIX yuacTKax  JUIHTEILHOCIBIO
At [x/(1+x) ], the x = RV, /V,, MOTYT BLITh TepeLaHbl JAPYTHE CHT-
HAJIBL
HHTepecHbIM npencTaBngeTes CTydail, KOria cKopocTh CKAHHPOBAHHN
sBJIACTCH QYHKIMeH BPEMEHH, 9T0 MOJKET HMETh MECTO IPH HeobXOomHMOoc-
TH ODECTICYCHHA CEKPETHOCTH TpaHCIHpyeMoro coobimenns. DroT Meroy

MOMET OhITh HCIIONBE30BAH WA OPMHPOBAHMS HMITYILCHOTO CHIHATA C
Goombinoi Gasoi.

3axmovenne

CunrreaupoBaHHEIi, Ha 6aze aKyCTHYECKOro MOY/ITOpA CBeTa, npe-
00pasoBaTellb BpEMEHHOro MaciiTaba HMeeT IMPOKHe: THANA30H pafoumx
HACTOT, TIOJIOCY NPOIYCKAHHA M BPEMEHHYIO ancpTypy, a Takke obecrcuu-
BaeT 0OpaboTKy CBEPXBLICOKOYACTOTHLIX CHIHAOB Hes MpeIBapHTEThHLIX
npeobpasosannid. [lepednciieHHbic JOCTOMHCTBA MPEJPIOKEHHOrO YCIPOii-

4]
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crea obecneumsaroTes Garogaps NMpHMEHENHIO AKYCTOONTHYECKOTO Clio-
coba o6paboTKH CHIHAJIOB.
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A.M. Pagayev, A.R. Hesenov
AKUSTOOPTIK ZAMAN MIQYASI CEVIRICILORI

Teqdim olunan ixle genig funksional imkanlara malik olan akustooptik za-
man miqyasi geviricisi sintez olunur ve onun igi tedgiq edilir. Boyitk zaman apertu-
ras1, genig zolaglihq, genis isgi tezlik diapazonu ve ifrat yiksok tezlikli signallarin

iglanmasinin mimkin olmas akustooptik zaman miqyas1 geviricisinin osas Gstin-
likleridir.

AM. Pashaev, A.R. Gasanov
ACOUSTO-OPTIC TRANSFORMER OF TIME SCALE
The acousto-optic transformer of time scale with a wide functional
capabilities is synthesized and ils operation is analyzed. The bandwidth-duration

product and the capability of treatment of the superhigh-frequency signals are the
main advantages of the acouslo-oplic transformer of time scale.
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MOJEJ/b g-OCHHJIATOPA U ITOJIMHOMbI
POKEPCA-CETE

LIL.M. HATMEB
Hucmumym Pusuxu AH Azepbaiidncana,
Baxy-143, np.T" Jucasuda, 33
(ITocmynuno 10.11.94)

PaceMoTpena Moziens g -oCiBULINTOPA, BOMHOBLIE (PYHKIHH KOTOPOro B pe-
IMTHBHCTCKOM KOH(HIYPAITHOHHOM - MPOCTPAHCTBE BEIDAKAIOTCA 9epes q -MoJH-
HOME! Popkepca-Cere, a B MMITy/IbCHOM MPOCTPAHCTBE - 9epea momaHoMEl Crii-
Theta-Burepra. Haysennt nexoTopuie cpofictsa nomumomon Popxepca-Cere.

I. B cBa3M ¢ pasBuTHEM KBaHTOBLIX anreSp Bo MHoOrHX paBorax [1-7]
H3yganes g -AeqopMupoBaHHbii ocuwusrrop. Tlon g-ocumMmisTopoM mo-
HUMAIOT (PHIMICCKYIO CHCTEMY, ONMHChIBACMY0 a/ebpoil ¢ emumamei, mo-
POIKIAEMYIO OMEPATOPAMH g -pokIeHHA b, g -ynuuroxenmus b W onepa-
TOPOM YHCIA g -KBaHTOB N. OHH yAOBICTBOPAIOT KOMMYTAITHOHHEIM CO-
OTHOLIEHHAM

[N,b"]=+b*, [b,b']=qg", (D

rae g - mapamerp gedopmarmi. MMpu g — 1 (1) nepexomur B anrebpy
I'efizeHbepra

!I-Nr&*.jr- i&ir [a,a]=1,

rae N=a’a . Bee H3BecTHRIE MOJIEH ¢ -OCLIMILINTOPA CBABANKI ¢  -OPTO-
FOHAJILHBIMH ITOJIHHOMAMH.

C npyroii croponsl, B paborax [3,4,8-11] 6511 pasBHT BapHaHT pPelITIH-
BHCTCKOH KBAHTOBOH MEXaHHKH, OCHOBAHHBIH HA KOHIENITHH PEATHBHCT-
ckol'o KoHHIrypanHonHoro I - npocrpadcrea [8], On ofmamaeT MHOTHMH
BaXHEHITHMH 9YCPTAMH KBAHTOBOH MEXANWKH, HO B HEM, B OTJIHYHE OT
KBAHTOBOH MEXAHHKH, BOJHOBBIC (PYHKLHMH OTHOCHTEINLHOTO IIBHMCHHA
ABYX HACTHI YIORJIETRBOPAIOT PASHOCTHOMY ypaBHenwio. B ciywae onmo-

h
MEpPHOTO IBHACHHS I10 YpaBHeHHe HMeeT By [11] 2— -]
T



[chid, +V (x)(x)=ey(x) , (2

e V (x) - keasunorenman, a J, = d/ dx.

2. B januoii pabote B pamkax g - MeTosa dakropusamun [3,4] mur no-
CTPOHM MOJIENb ¢ -OCUHULTIOPA, KOTOPAs TECHO CBA3AHA ¢ MOJIEILIO, H3Y-
4cHHOH B pabotax [1,7]. C aroii nebio, npejnonoras, 9To BOTHOBAS (YHK-
LIS OCHOBHOTO COCTORHHA MMCCI BHI W, = C,& ™ /%, paccMoTpuM ciie-

TYIONTYIO PeaiH3ariio onepatopos b u b':

i ¥ L m:
b i q;T[E“” ) GE';'} .0

& -
rme qg=e % HITH B PASMCPHLIX BEIHYHHAX = & 72nc? . CnenoBarteisHo,
kaK W B [3,4], 3meck g - tedopmaliug SBIBICTCS PEISTHBHCTCKHM derToM,
T.¢. B HCPCIATHBHCTCKOM TIpEJIeNie ¢ —» 00 HWedesacT: g — 1.

Oneparopsl b” B b 3pMHTOBO COTPSKCHBL OTHOCHTENLHO CKATAPHO-
rO MPOH3BCICHHA

() = Iw*rxjérxjdx ,

T.e. (b, )= (w,b'd).

BoiHoByio dyHKIMIO OCHOBHOTO COCIOSHHA MOXKHO OMDEIETHTh H3
Pa3HOCIHOIO  ypaBHeHMs by, =0, [OCIOSHHYI0O  HOPMHPOBKH
c, =(w/x)"" naxomum w3 ycnosus (y,,)=1. Ecm BeGpats ra-
MUILTOHHAH  -OCIMIUIATOPA B BHJIE

I-
H=p'b n_qp g (4)
1-q
TO ByneM uMeTs

[H’b+]q-:x: =g " {b_;HL_”, - i (%)



T.. b' B b ABIAIOTCA MOBLINAIONIMMH H NOHHKAIOMHMH OTepaTOpaMH,
rae [A,B], = gAB-q'BA-q-kommyrarop. Vpaenemne (2), onmchisaio-
mee g -oCIMIUISTOP Teleph IPHHAMAST BHJT

Hy,(x)=ey.(x) , O]
LJIE CIIEKTP JHEPTHH paBeH
=il
-:—z,,=1 3 y n=0,1,2,... 0]
I~q

Agiicrene onepaTopos b W b’ Ha HOPMHpPOBAHHLIE BONHOBBIC dyHKLHA
sajiacTes GopMmyiaMH

142 1,2

b‘-Wn =en wn-? r b+wn = n+IWn+.1 L {ﬁ]

Torpa, xax ciemgyer u3 (8),

Vo= N0y, . N,=]]e’ ={(1-a) /(a:q) . ©
f=1

rue (a;q), =(1-a) (1-aq) ...(1-agq"™") ,(ar;qg), = 1.

Hetpyaso yGemmrnes, wro BosmHoBble dyHxkumu (9) opToroHamhHEL
HeicTBHTENLIIO, CunTad, 9T0 11 > m, GyaeM HMeTL

fw”’w"i = Nﬂ(fb-*’jnw{.le) =N, (W{Jr"rb—}n!&rm] =0.

[Toxaxem Teneps, 9To BonHoBLIC GyHKUMK (9) BRIpakaloTes Yepes ¢ -
noaHHoMEl Pojokepca-Cere

; (grq)
H,(x; JWZ[H:LJ{“ [”il = " (10)
WA T Lkd T (qrahiqrq),,
caIeyIomuM obpasom
w.(x)=cH (-q We'“”‘;q}eT . g=e™? i

e, = G(-1)\Jg" /(g:q), .
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npuyeM () = &, . YTobel Jokasats (11) Bocnommsyemcs GHHOMHAL-

1
= L R P
HOll ‘Teopemoii M Bemmumn u=e ? v =-q “e™®™ yrornerpopsio-

HHX KOMMYTALUHOHHOMY COOTHOUICHHIO KBaHTORON MIockoeTH NV = Vi
i
|"|'J+ v)f- - E Il Vkuﬂ-.ﬂ: {12)
k=il k

C aroii neisio nepenviueM (9) B Buae (cp. ¢ [7))

1_ Il :! ; . n
an:’x,l'-Nn%{’x{—iJ q [-:—:- o —q‘wem) 1.
g

Orciona ¢ yaerom (12) 1 (10) cnenyer (11).
Bosmossle hyHKIIMH B HMIYILCHOM TNipeacTanmervy  [8,11]

w,.(p) = ﬁ[{'rp,xhv,,fx}dx ; (13)

rie §(p,x)=(p, + Pl - MATPHYHBIC IEMEHTBI NpPeACTABICHHH TPYIIILI
JBHAKEHHH OHOMEPHOTO HMITyJIbcHOIO npoctpadcrsa Jlobaueeckoro, pea-
H30BAHHOTO Ha Maccosoii ruuepboie p) - p’ =1, p, > 0. Onn AMeloT
i [12]

i o
=0 ps 4 p)

V(D)= Cih(~q 2 (p, + priiq)e
. (14)
¢l = (nw) 7 qg /fqrq),

H YOOBICTBOPAKYT YCIOBHIO OpPTOI'OHA/IBHOCTH

dp .
ey owr=5, |

= & U

rjie MOINWHOMAI COBMAJAIOT ¢ TOYHOCIBIO [0 MOCTOSHHOIO MHOMHTENS ¢
nomnoMaMy Crurrkeca-Burepra

hnfx;qj:Z[Elqk*xﬁ‘ (15)

k=0
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[NockomLKy HMEIOT MECTO NMpeleEHEIe cooTHOmenua [12]

2 el r r
lim[-ﬁ‘r _ir i H (-g e :q)=H,(x),
. 2q i ~1/% ~Zax
l.lﬂl["l“:“q'] h(—g™""e™"rq)=H,(x),

1
e a = 1’-Elnq , & H, (x)-nojMHoMbl IPMHTA, TO BOJIHOBBIE PYHKIMH

w.(x) u y (D) B HEPENATHBHCTCKOM TpEJIENe COBMAJIAIOT ¢ BOMHOBLIMH

qJI}FIEﬂIHIHﬁ HEPEIIATHBHCTCKOTO JMHekHnoro OCTHIIIATOPA COOTRETCTRBEITHG
B KOODUHHATHOM H HMIY/ILCHOM MPEICTABJICHHN.

3. lMNocTpoum Temeph Jma MaHHOH MOJENH G -OCIHIUIATOPA KOTEpeHT-
HBIC COCTOHHHSN I:x.‘:- riic @ - NPOH3IBOJLHBIA KOMIUICKCHBIH NapaMcrp.

OHM onpeuc/BIcl Kak coGCIBeHHbIC COCTOAHMA U ONEPATOpd YHHYTO-
HCHHA

b |a Sy da >. (16)

Orcrona monyyiaeM HX SBHBIH BHI

| >= &, #*((1-qhaf’) &,( (1-qIav' py, =

. ; 17)
. 2 (1-q/) (
e ] 11 a
b ({ 2 )§ (q+q), Vit
rie e (z)- q-3KcrnoHeHTa
i 1] 1
Ea':er:Z z

a0 (G 79), - (z:9),

4. B nacroaimnei paboTe MLl paccMOTPEIIH KaK B PEIATHBHCTCKOM KO-
(pErypaifioHHOM, TAK H B HMITYJIbCHOM TIPEACTABICHHAX MOJETb OCIHIDIA-
Topa. Bomosrie GyHKIME B X-TIpe/cTaBICHHH BLIPAKAIOTCA Yepe3 g -Tio-

manombl Pojprepca-Cere, a B p-nipejicraBieHiH - depe3 nomMHoMbl Crin-
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Theca-Burepra. Takum oBpasoM, B momHo# aHATIOTHH ¢ HEPEJIATHBHCTCKHM
TAPMOHHYCCKMM OCLIM/UIITOPOM CYIMIECTRYET CHMMETPHS MEHILY OMHCAHHA-
MH J-OCIUUIATOPa B KOHQHIYPALIMOHHOM H HMIY/ILCHOM MPeCTARIEHHHM.

C dusmaeckoll ToukH 3penns obcyxiaeman 3lech MOENL g -OCIHI-
jisrropa seAeTced Gonee peaTHCTHYECKOH MO CPABHEHMIO ¢ MOJENLIO, pac-
cMoTpeHHOH B paborax [1,7], T.x. B mannoM cmydae raMHIBTOHHAH H BOJI-
HOBLIE QYHKITHH oTpe/ieficHbl Ha Beel BewnecTBeHHOM ook x. C MareMaTi-
4ECKOH TO'KH 3DEHHS ¢ MPEUMYIIECTBO COCTOMT B TOM, 4TO OHA IPHBOJTHT
K Bollee MPOcTOMY YCIOBHIO OPTOTOHATLHOCTH JUTA @ -NoiMHoMOB Pojpkep-
ca-Cere. 3Ta Mo/ielb NO3BO/IET TAKIKE HANTH CBA3L, KOTOpas oNpeeIscT-
ca Dypbe-npeobpasobannem, Mexly g-noanHomamu Pomkepca-Cere w
nonuHomamu Cruirmbeca-Burepra.
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$.M. Nagiyev

g - OSSILYATOR MODELI V8 ROCERS-SEQE
COXHODLILORI

Dalfa funksiyalan relyativistik konfiqurasiyva fazasinda Rocers-Seqe
goxhodlilori ile, impuls fazasinda ise Stiltyes-Vigert goxhedlileri ilo ifade olunan g
- ossilyator modeline baxilmigdir. Rocers-Seqe goxhedlilorinin be'zi xasseleri

dyronilmisdir,
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Sh.M. Nagiyev

THE g - OSCILLATOR MODEL AND ROGERS-SZEGO
POLINOMIALS

The g -oscillator model is considered, wavefunction of which are expressed in
terms of g-Rogers-Szegé polinomials in configurational space and via Stieltjes-

Wigert-polinomials in momentum space. Some properties of Rogers-Szegd
polinomials are investigated.
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FIZIKA CILD 1, Ne 1

YK 541.64:539.3:537.22

HCCIENOBAHHE ITPOYHOCTHBIX CBOVICTB U
CTPYKTYPhI KOMITO3HULIHH HA OCHOBE
MOJTHITPOITUIEHA H [TOJHITHIEHA

C.A.ABACOB, [II.LB.MAME/IOB, B.A.AJIEKIIEPOB,
T.M.BEJIUEB
Hucmumym Dusiocu AH Asepbaiidocana,
Baxy-143, np. I [Tacasuda 33
(Mocmynuno 02.09.94)

B cratse HCCHeHoBalLl MPOYHOCTHRIE CROHCTRA H CTPYKTYPA KOMIIOIHITHE
Ha ocHosc nojmnponauena (I111) n nomoTena mnkol mmoTHeern (TTDHIT).
[MokalaHo, 4TO PEryIHpYs PEXHM KPHCTAUIHIALMNE H COEPIKAHNE KOMIIOHEHTOR
1111 1 II9HII, MOXHO JaMETHO HIMEHATH (JHIHYCCKYI CIPYKTYPY H YIVIIIHTL
MPOYHOCTHRIE XAPAKTEDHCTHEH KOMITOYHITHH.

OmssM H3 HallpaBieHHH HaykH o ¢M3HKe MOMMMEPOR SBIACTCA H3bIC-
Karme myTei MoBRMICHHA HX MCXAHHYCCKOI M IEKTpHIeCKoi MpoYHocTe,
4 TAKKe TeIUIOCTONKOCTH.

H3gecTHO, YTO YNpoyHeHHE MOIMMEPOB MOMET OLITh OCYIIECTRICHO
BBEJICHHEM B HHX PajIMYHBIX J06aBOK, B 44CIHOCTH, HH3KOMOMEKYISPHAIX,
K 9HCIY KOTOPLIX MOXHO OTHeCTH MomudHLmpyoomme uobaexku (Hanon-
HHTEIH, CTPYKTYpooGpasoBaTe/M, crabiwin3aTopel U T.J1.).

B nocnemime rofibl MpH CO3IAHHA [10JIMMEPHBIX KOMITO3HITHOHILIX Ma-
TEPHATIOB HAYAIIM HCI0/IL30BATE JBa W Gollee pasTMYHBIX MOIHMEPOS, T.C.
CO3/1AI0TCA MOMMMeEp-TOTMMepHBIE cHeTeMbl, Co3laHHe TAKHX CHCTEM #B-
TACTCHA AKTYA/LHBIM TAKME ¢ TOUKH 3PEHHA SKOHOMHH MATCPHANLHBIX W
JHEPreTHYECKMX PECYPCOB 3a CYCT HCNO/IB3OBAHHA BTOPHYHOrO TOHMEp-
HOI'O CBIPBA.

B mannoi pabore u3araloTcs pe3ynbTaThl MCCHACHOBAHMH [10 co3a-
HHIO GHHAPHBIX CHCTCM NOJMITPOMMIEH-TIONHITHISH HH3KOH MUIOTHOCIH
(ITTI-IT2HIT) npu m3Mescnun conepxanus [TOHIT, npuyeM yBemucHMIO
cogepxkanna [TIHTT cooTBeTCTBOBAIO TAKOE JKE YMEHbINEHHE cojiepRAHHA
[IT1. Bouma M3yYeHLl MIMEHEHHS MEXAHHYCCKHA M IEKTPHUYECKHX MpoY-
HOCTHBLIX CBOHCTE M (PH3HYCCKOH CIPYKTYPBI 3THX KOMMO3HITHIT B 3aBHCH-
MOCTH OT COOTHOIIEHHSA COIEPKAHNA KOMITOHCHTOB.

W3 npurorosnermmix emecedi [1I1-I19HIT nyrem ropsvero mpeccosa-
Mg npu Temmnepatype 470K nony4anm TOHKHME IUIeHKHM TommpaHoii 100-
200 mxM, BpeMs npeccopanus-15 MuH. BeumM BbIOpaHb ABa peKHMa KpHC-
TAUTH3ALHH, KOTOPbIe OOBIMHO HCTIONLIYIOTCA TIPH NMPOBGICHHH CIPYKTYD-
HBIX Heenemnopanui [1,2]: Opicrpoe oxaxuenne pacrasa TTTT-TT3HIT co



HCCAEJOBAHHE IPOYHOCTHRX CBOACTE H CTPYKTYPHL..

ckopocthio 2000 1p./MuH., TyTeM MorpyXcHHA €0 BMECTE ¢ AMOMHHHEBO
(ormLTof B eMech EI-BOA M MeIeHHOe oXnakicHue 1o 293K co cpemHei
CKOpOCTHIO 2 rp./Mun.

Oxasanock, 910 GhICTPOOXIAKEHHBIC 0OBpasibl KoMmosuimH [111-
IIOHII aBasioTes ONTHYCCKH NPO3PAYILIMK, T.€. cHEpPOIMTHEIE obpazona-
HHA B HHX 04CHb MEJIKHE - paaMepoM McHee 3-5 MkM (MenmkocdepoiTHbie-
MC), a y MeIeHHOOX AN ICHHBIX OBPAsIOB BH/IHBI XOPOWIO CHOPMMPO-
BAHHBIC PajHa/IbHBIC CHEPOITUTEI, pasMepbl KOTOPLIX, B 3aBHCHMOCIH OT
COCTABA CMECH, COCTAB/LNOT 5-150 MkM (kpynHochepommTimie-KC).

Jna Toro, 9Tobkl yeTaHOBHTE BIIMAHHE comepxannn [TOHTIT ua Mexa-
HHYECKHE H JICKIPHUSCKHE TIPOYHOCTHBIC CBOHCTBA Kommosuimm ITII-
[TOHIT Ghimm cHATHI CHIIOBBIE 3ABHCHMOCTH MCXAHMHECKONR M ATEKTpHYe-
ckoil fosroseunocred s MC 1 KC oBpasuos xoMnosutmit, coepiaiiux
PasTHYHbLIC KOIHYCCcTBa KoMnonenTon [TOHIT i TTI1.

Mna narmaaHOCTH, Ha puc.| MOKA3AHK! HIMCHCHHA MeXaHHIecKoil (o)
npoanocTd komnosuimi T1II-IIDHIT B saeucuMocT or copepixanns
IT3HIT u ITIT wia KC u MC obpasiios, nony4eHisix B cuereme "BemGepu”
(xpuskie 1,3) B B poropHoil MenLuHIe (kpussic 2,4) [3], KOTOPLIE MONyHeHbI
H3 CHJIOBLIX 3aBHCHMOCTCH MexaHwdseckoll monrosewnoctd. Buuno, wro B
3ARMCHMOCTH ot cogepianis 113 u [N11 o cuavana yeermamsalores, npo-
XoaaT Yepes MakcHMym npu 20 macc.% [T3HII, satem ymenbinaloTes mo
MHHHMYMa opH 30 mace.% II9HIT, a, Hauunaa ¢ 40-50 mace.% 113, 31H 3a-
BHCHMOCTH CITIAXKHBAKOICH, M MX 3HAYEHHS COOTBCTCIBYIOT 3HAUCHMAM Be-
maaan & wexogHore 113HII, kax B cnyuae KC, Tak 1 MC obpasuon.
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Fuc |, 38BHCHMOCTH MeXaHH9CCKOH MPOTHOCTH O KOMIOIHIHI
MIT+TT3HIT o1 comepaarma 113 s KC (1,2) 1 MC (3,4)
obpariton npa T=163K;

1,3 -obpasumi, cMenmersnic 8 cucreme Bembepi;
3,4 -obpasiiel, nepepaboTannkie B POTOPHOH MEILHHIIES
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Ha puc.1 Takke BUAHO, YTO BO BCEX CITYHASX, IIPH NIPOYMX PABHLIX yc-
nosuax, mexamndeckas MC obpasuoe snaumrensiio Gonbine no cpagse-
HHto ¢ npoyHoctaMu KC ofpasrios, ¥To ykaskiBaer Ha cymecTBeHHOE RITH-
amme HMC Ha npodsocrHbie cBOMCTBA MOMMMEPHBIX Komnosnumil. C mpy-
roH CTOpOHBI, KaK BHAHO M3 pHc. |, NpoYHOCTHEIE XapaKTepHCTHEH 0 Ui
0Bpasiion KOMIOSHLIMH, MOJIYIEHHLIX B METLHHIE POTOPHOIO THMA, oML~
IWIc 10 CPABHEHHIO € TMPOYHOCTAMH 0OpasioB, MONYY9EHHRIX B CHCTCME
"bembepu".

AHATOTHYHBIE Pe3yJIbTaTsl GhUIH TONYHEHK N0 H3MCHCHHAM IEKTPH-
qeckoi npoynocrd E ot copepmanma 113,
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Pur 2. TemnepaTypHBIE 3aBHCHMOCTH 3MEKTPHYCCKON TomTopedaHocTH MC
obpawor w3 sexomssx [, [I9HIT & onrrsmansHo KoMmoIHImm

TITT+IT3HII (80+20 Mace.%s), nonyucunodi B cacTeMe Gembep:
I-nexopmmi [T, E=0,7x10%8 B/v; 2-onmaMaisHan KOMTOIHITHA,
E=1,3x10% Bf; 3-ncxomuedi [T2HIL, E=1,3x10% Biu.

C uemsio BhiscHeHHs BIHsHMA Jobasku TTIHI] Ha pelaKcaUHOHHEIE
nepexo/ibl komnosuimi [IT1-I9HIT Ha pue.2 npHBeaens! TeMnepaTypHbie
3ABUCHMOCTH forapHdMa ICKIPHieckol monrosedrocTd g7, mm MC
00pasioB B COOTHOIMEHHH kKomrioneHToB 80+20 macc.%, mpH KoTopoM
HAGMIONAKOTC] MAKCHMAILHLIE YRETHYCHHS HISKTPHIECKOH TPOYHOCTH.
AAns cpaBHEHHS HA YTOM K€ PHCYHKE 2 MPHBEICHBI Takke rpaduky Temrie-
paTypHeIX saBHcuMocted lgr, mm MC obpasuos us T 6es noBasku
II2HII, a Taxxke u3 camoro [IDHIL. Ua rpadwkos, npuscieHHsIx Ha puc.2
BHIHO, 9T0 B 3aBHcHMocTH 1gr, = f(T) ama 111 6es pobasxu [TOHIT Ha-
OmonaloTca Ba MHHHMYMA NpH Temnepatypax okomo 110 u 150 K, xo-
TOpLIE MMEIOT MECTO TAKKC B TEMICPATYPHHIX 3aBHCHMOCINX 1g7y i
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HCGIEJOBAHHE MPOYHOCTHHX CBOMCTE H CIPYKTYPHL...

IIHIT » ommumaisnoil koMnosuipm [1T1-IT3HTL. Opnako, B Temnepa-
TYPHBIX 3aBucHMocTaX Ig7, win MTOHIT u ommuMamsHOl KoMIosHIMK
HTI-TTSHII, noMAMO BNIIEYKA3aHHBIX ABYX MHHHMYMOB, MOSRISETCA CLIC
TPCTHH MUHHMYM B ODJIACTH OTHOCHTEIIBHO BLICOKHX TEMIEPATYp OKOMO
200 K. Creryer otMeTuTs, wro HaGinogacMuie MUHHMYMBI B TCMIICDATYD-
HLIX 3aBHCHMOCTSX 187, ONTHMAILHON KOMMOAMIMMH cMellicHbl 8 obacTs
BBICOKHX TEMIIEPATYP, YTO H COOTBCTCIBYET IOBHINEHHLIM 3HAYCHHAM cC
MEXaHHYCCKOH W 3/IeKTPHIECKON MPOYHOCTEH MO CPABHEHHIO ¢ MPOYHOCTS-
mu [ & [T3HII.

Takum o6pasoM, BhINENPHBCICHHbIE IKCICPHMENTATLHBIE JIAHHbIC,
Kak 10 [POYHOCTHLIM CBOWCTBAM (pHc.l), TaK H N0 pelaKcalHONHLIM Te-
pexojiaM (pHc.2), nokaseiBaior, yro xommosuims [I-TI3HIT B cooTno-
weHHH KommonenToB 8020 mace.% Bo Beex caydasx SBIAETCH OMTHMATE-
HO#H.

HabmoiaeMbic H3MCHCHHA MEXAHHYECKHX M 2JICKTPHYCCKHX po4-
HOCTHEIX CBOFICTB, a TAKKE PElIAKCALIMOHHBIX MepeXoion KoMmosmHi [111-
[M3HIT moxHO 0OBACHHTL BIMAHAEM Tpoliecca nepepaborkyu Ha cBoGo-
HO-pa/HMKaILILIE OKHCITHTENbHBIC NpoLEecchl, HHHIMPOBAHHEIE TEMIICpa-
TYPHO-CH/IOBbIM BO3JIEHCTBHEM.

Ama Toro, YTobbl BRIACHHTL CHPABEIMBOCTE JIAHHOTO MpPEITIONOMKe-
HHA ObUIM mposefiennl MecneoBaHua UK-cliekrpoB nmoriomenus Hexof-
HBIX KOMIOHEHTOB M KOMIIO2HMIHMI HA HX OCHOBE.

ANATH3 CHIEKTPOB ¢ HIMCHCHHEM COIEPIKAHHA KOMITOHEHTOR MOKA3bl-
BACT, Y10 XHMH'ECKHE B3AUMOJEHCTBHA OTAC/ILHLIX PYNN KOMMOHEHTOR
APYT ¢ IPYroM ik o6pa3oBaHHe HOBLIX TPYTIT OTCYTCTBYIOT.

Cremyer OTMETHTh, YTO KAK NPH PA3IHYHLIX CKOPOCTAX OXJIAMKICHHA,
TaK H [pH NOIYICHHH KOMTIO3HITHH CYLICCTBEHHO MendeTcd Handeckas
CTPYKTYpa NOIMMEPOB-COOTHOIICHHE JoNei aMop(HLIX H KpHCTAIITHYe-
ckHx obmactedl. CymiecTBYIOT ONpEJeNeHNLIe YCIORHS, NIPH KOTOPLIX 10C-
THIACITE ONTHMAILHOE COOTHOINCHHE 3THX ofuacreil [4], wro cnocob-
CTBYET MAaKCHMA/IbHOMY YBEIHYEHHIO MEXAHHYCCKMX M JIEKTPHYECKHX
IIPO4HOCTEH H JIoNroBedHocTel (cM.pHe. |) M, TEM caMuIM, YITYYSINEHHIO 3KC-
NITYaTAIHOHHLIX XAPaKTEPHCTHE KOMMO3HINHI. B 310M cMbIciIe MOXHO ro-
BOPHTE O "cTpyKTYpHO#H koMnosuumn”. Takoe ofhacHeHHE JOCTATOYHO XO-
POLIC KOPPE/IMPYET ¢ H3IMEHEHHAMH MEXAHHYCCKOH W 2/IeKTprYecK ol ipod-
HOCTCH KOMMNO3MUHA B 3aBUCHMOCTH OT CONCPAAHMA KOMmonenTon. Crre-
AYeT OTMETHTE, 9TC BbILICYKAa3aHHBIH 3Q¢ekT MposBiseTcs cHIbHEE if
0bpa3l0B, MOMYYEHNLIX CMElTHBAHHEM B POTOPHOH MENLHHMIIE, OYCBHIHO
H3-3a Gojiee 11y6oKOro M paBHOMEPHOTO CMEILHBAHHS KOMIIOHEHTOR.

Ha puc.3 npuBe/icHRl 3aBHCHMOCTH ONTHYECKOH TUIOTHOCTH [O/IOCH
120 em-! (amopduoii mom) s KC 1 MC 06pasuos, H3roTOBIEHILIX METO-
Aamu "BemGepu” W poropHOi MesbHMILI, oT cofiepxkanns [TDHII B koM-
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Puc 3. 3aBucHMocTh onTHYecKoi muroTHocTH MK moriomenus KoMo3u-

i [TIT+ITOHIT, nomy4eHHbIX B pOTOPHOM MEILHHUIIE M CHCTEME
Bembepn.

nozuiuu IIT-TT9HII. BugHo, YTO 3TH 3aBUCHMOCTH AHAJIOTHYHBI 3aBHUCH-
MOCTSIM MEXaHHYECKOM M 3JIEKTPUYECKON INMpovyHocTe kommnosuumu I111-
IMOHIT ot conepxanua ITIHIT mis KC u MC o6pasiioB, H3roTOBJIEHHBIX
B cucreMe "BembGepu" M B poropHO# MelbHUIE. [JpyrHMH ClIOBaMH, HMe-
€TCsl SKCTPEMYM, @ UMEHHO MaKCHMYM TIpH COOTHOIICHHH KOMITIOHEHTOB
80+20 macc.% xommnosurmu ITIT-IT9HII, xak u B ciIy4ae ee MEXaHHYECKOMH
M 3JIEKTPHYECKOH npodHocTekH(cM.puc. 1).

Takum obpasom, HaGmomaercss cieyiomas KapTUHa: NP cojiepika-
Hun 20 mace.% IMTOHII B xomnosuuuu ITIT-TIDHIT mons amopdHbIX o6ma-
cred MakcuMaibHa. OTcio/ia BhITEKAeT clie/iyromee oObACHEHHE H3MEHEHHS
MEXaHWYEeCKON M 3JIeKTpUYecKoil mpouHocred kommnosuuuu [1I1-ITOHIT B
3aBHCHMOCTH OT cojepkaHus kKomroHeHToB 12 u III: ¢ yBemuenuem
conepxanus IIOHIT (omHOBpeMeHHO ¢ yMeHbIneHueM cojepxkanus I1IT) B
kxomnosuuuu IITI-TIDHIT mo 20 mace.% cooTHomeHnue amopdHoOl u
KPHUCTAUIHYECKOH (a3 cMeImaeTcs B CTOPOHY yBEJIMYEHHs! JI0JH aMopdHOM
¢aspl. Tak kak, Mo MpeCTaBICHUIM KHMHETHICCKOMW KOHLIENIIMH pas3pyie-
HHS TTOJIMMEPHBIX MaTepualioB, BHEINHSS HAarpy3ka [EpBOHAYAILHO pac-
npeje/sieTcss B aMOPQHBIX O6NacTaX, T.6. OHM MIPAIOT JOMHHHPYIOUIYIO
POJIb, TO C YBEIIMYCHUEM CTEMEHH aMOPGHOCTH YaCTHYHO KpHCTaJUIAYec-
KOM MOJIMMEPHOM KOMIIO3HIIMH MPOYHOCTH €€ JIOJDKHA BO3PAacTaTh, YTO M
HaGmozaercs Ha onbITe (puc.1).

CriezioBaTeNbHO, yCTAHOBIICHO, YTO, PEryJIMPYs CKOPOCTh OXJIAXICHHUS
U cojepxkanue KoMrioHeHTOB B cucteme IITT-ITOHII, MoxHO 3aMeTHO HM3-
MEHATH (PH3HYECKYIO CTPYKTYPY H YJIy4IIaTh MPOYHOCTHBIE XapaKTEePHUCTH-
KH JIJAaHHOH KoMMo3uIu. ClielyeT OTMETHTD, 9TO YIIy4IIeHHe roOMOreHHOC
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HCCTENOBAHHE NPOYHOCTHRX CBOHCTE H CTPYKTYPBL.,

TH KOMTIOSHLUMH, JOCTHTAEMOC B POTOPHON MEIbHHLIE TIPHBOJTAT K 3AKOHO-
MEPHOMY MOBBIICHHIO MEXAHHYCCKOH H JIEKTPHYECKON NPOYHOCTH M 101
FOBCYHOCTH.
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S.A. Abbasov, $.V. Mommodov, V.9, Olekborov, T.M. Valivev

POLIPROPILEN VO POLIETILEN 8SASINDA
KOMPOZISIYANIN QURULUSU VO MOHKOMLIK
XASSOLORININ TODQIQI

Maqalede polipropilen (PP) v polietilen (PE) osasinda kompozisivanin méh-
kemlik xasselori vo qurulusu tedgiq edilmigdir. Gosterilmisdir ki, kristallizasiya re-
jimini ve Pp, PE komponentlerinin migdarim deyismekle kompozisiyamn fiziki
qurulusunu doyismek ve méhkomlik xasselerini yaxsilagdirmagq olar,

S.A. Abbasov, S.V. Mamedov, V.A. Alekperov, T.M. Veliev

INVESTIGATION OF THE STRENGTH PROPERTIES AND
STRUCTURE OF POLYPROPILENE AND POLYETHYLENE
BASED COMPOSITIONS

In this paper strength properties and the structure of compositions based on
polypropilene and polyethylene are investigated. It is shown that changing of the
physical siructure and improvement of the strength characteristics of the com-
position can be done by regulization of the crystallization rejime and the con-
sistence of polypropilene and polyethylene.
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FIZIKA CILD 1, N1

V1K 541.64:539.107

BIIMAHHUE JOBABKH AMHHOKOMIUIEKCA
KPE3UWIJIUTHO®OCPOPHON KMCIOTLI HA TTPOLIECC
TEPMOJAECTPYKLMH [NIOJUITPOIMHUIEHA

C.A. ABACOB, 3.4. Y®EH/IUEBA, 5.I.PATHMOB,
AM. TATUEBA
Hucmumym Pusuxu AH Aszepbaiioxcana,
Baxy-143, np.I'. Qxcasuda, 33
(lacmynuno 03.01.95)

Mertonamn mdpaxpacaoii cnecrpockorim 1 maddepermmanito-TepMadee-
KOTO aHAJH3A HIY4YCH OPOLSce TePMONCCTPYKIHH NOMHITPONHIICHA, COACPREAIErD
0,25 macc.” mobanks aMHHOKOMMIUICKCAE KpesHpmTHO(ochopuoil kucnoTsl. Ye-
TAHOBIEHO, ITO BBeIeHHAd MobaBka MOBKMINACT YCTOHYHBOCTE MOMHIPOIGICHA K
AeHCTRHIO PATPYINAIOINHEX (PAKTOPOB, YIVIIIACT €10 TEMIEPATYPHBIC XAPAKTCPHC-
THEH.

[IpoBenennLIe HaMyu HecnenoBaHHs Mokasaud [1], uTo BBEmeNHe aMH-
HOKOMTIIEKCa TA3aMELICHHOI'0 JdTHodocdara 0-0-TH-N-KpesnmHTHO(OC-
tpoproit xucnoth (INK/IT®) B xomdectse 0,25 Mace.% B nomMnponmieH
(TIIT) npuBoaMT K YIYIIIEHHIO MeXaHHYecKoH npounoctd. Do Guulo cha-
38HO ¢ (POpMHPOBAHKEM MeiIKocepOIMTHON M MIOTHOYKOMIICKTOBAHHOM!
HaJIMONEKYNApHOU cTPYKTYphi npH BBeteHuy InKITd B nomumporuies.
C Jpyroli CropoHBI H3BECTHO, 9TO MO/IOGHBIC COCIHHEHHA MOIYT MIDATL
POk TEpMO- M (POTOCTAGHIN3ATOPOB, T.6. TOPMO3HTEL MPOIECChl TEPMO- H
orookucieHns [2).

B nanHo# paboTe npHBe/ieHbl PE3YILTATH HIMEHEHHA MCXaHHYCCKOH
NpPOYHOCTH NomunponincHa ¢ gobaskoi InKATd nocne Tepmmueckoro
CTAPCHHMA W F1H HIMEHEHHA CONOCTaRNeHsl ¢ JanubiMu HK-cnexrpockonim
1 mddepeHIMaILHO-TepMutieckoro anammsa (JITA).

AMHHOKOMIUIEKC 0-0-JM-[I-KpesimuTHodochopHoil KHCIOTH BBO-
AWics B NOpomKooSpasHbiii MOJMIPONKICH MYTEM MEXANHYecKoro mnepe-
MELIHBAHHA MOIMMEPA ¢ PACTBOPOM N0DABKH H M3 KOMIIOIHITHH METOIOM
TOPAYEro TpeccoBaHus ObUIM MOMyYenkl MuiueHouHbic obpasusl. O6pasnml
OXJTAMIATHCE MEUTCHHO [I0 KOMHATHOM TeMIepaTyphl.

Mexannyeckas NpoYHOCThL ONPENSIAIACH 10 METO/JHKE, OMMCAHHON B
pabote [3], mpu 173 K. Tepmueckoe cTapeHHe ocyECTRISIIOCh TCPMOCTa-
THpOBaHHeM obpasiios B TepMolikade mapkn 2B-151 npu 393 K.

Ha pre. | npeicrapiena 3aBHBHCHMOCTE MEXaHH4YECKOH NPOYHOCTH
HCXOJTHOIO MOMHMOPONKICHA M ero KoMmoauiuy ¢ JInK/ATd or spemenn



TCPMHYECKOTO crapenns. Kak BHIHO, eClM MPH NpouMX PaBHBIX YCIOBHAX
MeXannteckas npouHocts [T 6ea nobasku peako yMmeHbiaeTcs, To noce
BBEIEHHA [100AaBKH OHA NPAKIMYECKH He McHsercd. Peikoc yYMeHLIIIeHHe,
TIOCHIE OTPEACICHHOrO BPEMEHH CTApeHMs, MeXaHH4Yeckol npounocru TIT
Gez nobanku cRA3AHO © UNTEHCHBHBIMH OKHCTHTEILHO - TECTPYKTHBHLIMH
npotieccamu. ITpu okmemmtensnolt fectpykunn B TIT1 NPOHCXONUT pas-
PLIIEHHE CIPYKTYPLI, KOTOPOE NPHBO/HT K HCOAHOPOHOMY pacipeene-
HHIO MCXAHWIECKOH HAIPY3KH 1O MaKpOMOIEKynam, B PE3YILTATE Hero
YMEHBINAETCA MCXAHHYIECKAS TPOYHOCTD.

=0

‘écn z.

Puc. 1.3aBHCHMOCTE MeXAHEMecKof MPOTOCTH a(1,2) nonmnponnnesa M
ONTHYECKOH MIOTHOCTH mornomers D (17,2) € =0 [PYII OT BpeMe-
HH TEpMITIECKoro crapenus: 1,1' - wexomamii I111; 2,2° - TITT+0,25
Macc. % JInKJIT®.

TH aHHbBIC JAIOT OCHOBAWHE MPEANONATATE, YTO AnKAT® samems-
€T OKHCIIHTC/IbHO-IECTPYKTHBHbIE mpotiecchl B TTTT nmpu crapenuy.

Yro6u1 Mokasars AHTHOKHCIUTE/ILHYIO POITh BBE/CHHON fobaBKy H3y-
qerbl HK-cnexTpht nomunponmnena Ges no6asicu u ¢ mobaskoii AnKATdD
TIOCIIE TEPMHYCCKOTO CTapeHHs. CHeKTphl CHATHI Ha HHPPAKPACHOM CIEKT-
pomerpe "Specord-75JR" B fmanasone BomonsIX wwces 4000-400 cu-! [IpH
KOMHATHOH TeMmepaTtype.

YeTanoBneHo, YTo mocie Tepmuieckolt obpaborku obpasua Gez mo-
Gasku B MK-criexTpe nHTeHCHMBHOCTH nonockt, COOTBCTCIBYIOMEH Kapho-
HHATLHBIM [pyrmaM C=0 upu gactore 1710 cM-! yBermamsacrcs. O6paso-
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BAHHC H HAKOILIEHHE ITHX TPYNM SAnsetcs Mepoi okueienna I1T1, npuso-
JiAmedt K ero QeCTPYKLHH,

u 1
E \/\‘—_\
= 2
£
+
BREACNNLLCIN Tc 1/ 2 on o
4
il
%
+

ﬂ.ﬁ

Puc, 2 Kpussie ITA (1,2) u TT (1',2") gms sexomoro (1,17) 1 cocrapennoro
(2,2) [111.

H3: HUK-cnextpon Ohima BRIMHCICHA OITHYECKas IUIOTHOCTL MONOCKI
nornomendd rpynn C=0 mwienku IIT B 3apHCHMOCTH OT BpeMeHM cTape-
HHA. Jing MpoBe/icHHA CPAaBHHIC/ILHOIO AHAIM3A MIMEHEHHS OITTHYCCKOM
wiotHoctd MK-nornomenna € = 0 rpynn ¢ u3sMeHeHHeM MeXaHHYECKOwH
NPpOYHOCTH, HA pHC. | rpadHKK 3THX 3aBHCHMOCTEH COBMEIEHLI. Y MeHh-
IeHHe MeXAHHYeCKOoH MPOYHOCTH B 3ABHCHMOCTH OT BPEMCHH CTAPCHMA
KOPPEJIHPYCT € YBETHYEHHEM OIITTHYCCKOMH IUIOTHOCTH MOJMOCKH] TOTTIOMICHHA
C = 0 rpynn. Beeaenne 0,25 Mace.% JAnK/JTE npHBoMT K TOPMOKEHHIO
OKHCIHTEILHO-NECTPYKTHRHEBIX [IPOLECCOB, B Pe3yiLTaTe Yero crabimsm-
PYETes MCXaHWYECKaA MPOTIOCTh, YTO OTPAXCHO B COOTBEICTBYIOIIEM Xa-
PaKkTepe HM3IMEHEHHA ONTHYCCKOH IVIOTHOCTH TONOCH! MoriomeHus C=0
IPYIIL

A opHosHAa4HOrO BhiBoa O mmMsHMH JnKT® Ha TepMOOKHCIH-
TEILHEIE MPOLICCChI IPHMCHEH TAIOKE METOJ IM(PPEPEHIHAILHOIO TEPMH-
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BARAHHE TOBABKH AMHHOKOMIVIEKCA KPEMLUIMTHOQOCQOPHON KHCIOTEH ...

geckoro anammsa (J{TA) a coverannu ¢ TepMorpasamctpuci (TT).

Kak noxasaim umccnesopanna kpuseix J{TA wexommoro 1111 (pue. 2),
Ha fiepuBaTorpaMmax B obnacru 433 K nossisercs sx3oTepMHUecKHil MHEK,
XapaKTepH3YIOIHA TeMriepaTypy rutaniaenus, npu 483 K HauuHacrca je-
crpykuma. Ilo xpusemd T npu 613 K nomimepuriii obpasen Tepser no
20%, a mpu 653 K - mo 50% cBoero Beca.

Tpu 708 K nmomimepusiit 06paser| NomHocTsIO Jectpykruposan. [Toc-
ne 50-yacosoro repmocrapenna ucxoanui I1TT uMeer cnemyronmie Temme-
parypHhie XapakTepHeTHKH: Tm = 423 K, Tus = 430 K, Temnepatypa note-
pH Macchl Somee 40% - 523 K, 910 vike Ha 10,50 u 90 K coorsercrsenno
TEMMEPATYPHBIX XAPAKTEPHCIHK HECOCTapeHHOro HeXoHoro obpasiia.

Ipu uccnemosanum epuBaTorpaMM H kpusbix TIT monunponmnena ¢
soGaexoil InKITQ yeranosneHo, 9To TeMmepaTypa IUIABICHHS HE MEHS-
erca (433 K), noreps 20% seca npoucxoaur npu 631 K, gro na 18 K Bui-
me, geM y [111 6es mobasku. 3To ykasbiBacT Ha TO, ITO MPOLECCH OKHCIIE-
Hua W pecrpykuu y ITIT ¢ gobaekoit JInK /] Td» nporexaoT sHAYHTEIRHO
meteHHee 9eM ¥ HexoaHoro [IT1. Tlpu 771K noreps Beca moXomHT o
96%, Torma Kak y moimmpormeHa Ge3 fobaBKM TONHAS JCCTPYKIHA
HacTynact npu 718 K.

Criemryer oTMeTiTh, 910 nocic 100-9acoBoro TepMocTapeHus cylecT-
BCHHBIX M3McHeHHH Ha kpuBeix J[TT, ATA u TT mma T ¢ poGasxoii
JAnEKATd He npoHcxoaMT N0 CPABHEHHED ¢ AHAIIOTHTHEIMHE KPHBLIMH JUTS
HecocTapeHHoro obpasua. [lpu nambHefiineM yBeMYEHHH TCIUIOBOIO BO3-
Aetcren o 250 gacoB HabMONAIOTCA CICAYIONHE TETUIOBLIE XAPAKTEPHC-
THEH 111 ¢ nobaekoii AniKJTd: remnepaTypa nnannenms - 433 K, nore-
pa Maccel ofpasna jio 20% nactynaer npH 623 K (ua 10 K soune yem y TIT1
Ge3 nobaekn , ¥ na 8 K moke 9eM y Hecocrapensoro I ¢ gobaekoi
AnKAT®). IMomman pectpykuma ofpasia NpoHCXo/MT TpPH NpexHEd
(771 K) Temnepatype, 910 Ha 13 K sbiue, yem y necocrapennoro 111 Ges
noGaBEH.

Taxum obpasom, npH secicHud JnKAT® s cocrag nomunpomiiena,
NOCeNHHH CTAaNOBUTCA Gonee yCTONYIHMBRIM K JCHCTBHIO pPaspyLIAIOIIHX
takTopoB, YIYYIIAIOTES €r0 TCMIICPATYPHbIE XapaKTePHCTHKH, T.€. 3aMe]l-
JISeTCH Pa3sBHTHE OKHMCITHTETLEHEIX peaki[Hii.

JlnTepaTypa

l. Pazumos A.I, Denduesa 3.9, Matepuama [I Typemxo-Asepbaiimxan-
CKOTO CHMTIONHYMa No nomamMepaM. 1992, 14-16 X, Anxapa, c. 148,

2, Qoilzm H. CrabRmiaiia CHHTETHYECKHX TIOIMHMEPOR [POTHE JCHCTEHA
crera M Teria (Tlepesoj ¢ Hemenkoro). 1972, Jlenmmrpaxn, ¢. 112,

3. Pezenw B.F., Cayyxep A.H., Tomawescrxuil 3., KMHeTHYeCKad NpHpoIa
OPOTHOCTH TBEPILIX Telm. 1974, Mockna, c. 223,
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S.A. Abbasov, Z.C. Ofendiyeva, Y.H. Rehimov, A.M. Tagiyeva

KREZILDITIOFOSFOR TUR$USU AMINOKOMPLEKSI
9LAVOSININ POLIPROPILENIN TERMODESTRUKSIYA
PROSESIN® TO SIR1

Moqalade 0,25 kitle % qeder krezilditiofosfor tursusunun aminokomplekso
elavesi daxil edilmis polipropilenin infragirmia spektroskopiva vo differensial -
termik analiz metodlan ile lermodestruksiya prosesi tedgiq edilmisdir. Mioyyon
olunmusgdur ki, daxil edilmis elave polipropilenin dagidici amillore garsi davamhh-
gun1 artirer, onun temperatur xarakteristikalarini yaxsilasdirr,

S.A. Abasov, Z, Ch. Efendieva, Ja.G. Ragimov,
A.M. Tagicva

INFLUENCE OF ADDITION OF AMINOCOMPLEX OF
CREZILDITIOPHOSPHORIC ACID ON POLYPROPYLENE
THERMAL DESTRUCTION PROCESS.

Polypropylene thermal destruction with 025 mass % addition of
aminocomplex of crezildiliophosphoric acid by IR-spectroscopy and DTA is
investigated. It is established that mentioned addition increases resistance of
polypropylene to the effect of destructive factors and improves its temperature
characteristics.



FIZIKA CILD 1, N1

V/IK 621.315.592

JIOMHHECLIEHILIMA HEOJIHMA B MOHOKPHUCTAJLIAX
(Ga:Ss)o96( Euz03) 0,04

0O.B.TATHEB, I'A.KACUMOBA
Hucmumym Puzuxu A H Asepbaiioncana,
370143, Baxy, np. I [Ixcasuoa, 33
(ITocmynuao 10.01.95)

TTpHBOASTCH PE3y/IbTATH HCCIGHOBAHHA CICKTPAIBHO-IIOMHEHECIEHTHEIX Xa-
PAKTEPHCTHE MOHOKPHCTAIDIOR [GFap8 ;) o 00 (Fuy0;) o e Nd. Yeranosneno, aro mu-
TEHCHBHOE MMHPOKONOI0CHOE HamydeHHe B obmacrH 0,540 mxm obycionncso Sd-4f
nepexomami wona Eu’'. OGHAPYXEHA BHYTPHIIEHTPOBAS TOMHHECIIEHITHS HOHA
Nd'* ¢ ypopneit ‘F Fom Fom °H 17 ‘Gm ¥ OOpefeicia IMTAPKOBCKas CTPYK-
Tvpa ypoBHeii Nd""'? KpHCTAITAX (GasS1)pes( EWz05) pos

Heccienopanmn JIOMHHECLHEHIIMH peIKO3eMeLHEIX HoHoB (PIH) B
AATLKOTCHHIAX TAUTHA OLUTM HAYaThl Ha KpHcTamnax g{aSe n fGas, B
KOTOpbIx Obuta oDHapy:eHa BO3IMOXKHOCTE »PQeKTHBHOrO BO3DyMmeHHa
Nd™ u Yb™" nipu poaByx/ieHuu Ha nepexojie 30HA-30HA H TIPH IEKTPOBO3-
Gyacnenmu_[1,2]. Ompaxo, u3-3a Goneioro pa3mMYMs HOHHBEIX PaHyCoB
Ga'* u Nd®* xouuenrpaunn uerrrpos momunectenm Nd*, Y5 B GaSe n
GaS wmana. [lpencrapmger HHTepee HecleNOBaHHE MoMHHeceHund P3H B
TAKHX MOMYMPOBOJHHKAX, IJie JIAHTAHOH/ILI BXOJAT B COCTAR pPEINeTKH, a
HUMEHHO (GazS;) 006 Eit203)0.04.

B jmannoit  paBore npHBEEHKI  Pe3YNBbTATHl  HCCIGAOBAHHSA
JUOMMHECLICHLIMH MOHOKpHCTawIoB (GasS;)ges(Euz0s5)g0s : Nd. Mono-
KPHCTAIUIL! TBEPALIX pacTBopoB (Ga,S;), . (Eu,04), (0,0] <x <0,07) no-
JIy4CHBI MCTO/OM I'a30TPAHCIOPTHOH peakuuK [3] (nepenocunkoM SBIiISeT-
cqd Hofm). AKTHBHPOBAHHE ITHX KPHCTA/UIOB HCOJHMOM OCYLICCTBILUIOCH
nobGasienHeM B IMMXTY B BHIe coemuuenwit Nd,S; HWIH B aTOMHOM BHJIC
[pPH CHHIE3¢ H BApPLHPOBaIoCkE B mpenenax 0,05+0,1 at.%.

Boabyxnenre doTomoMuHecheHimA (PJI) ocylecrBiiiochk cBSTOM ©
A = 365 HM, BLIIEJIEHHLIM H3 CTIEKTPa cBeYeHHA pTyTHOH mamnkt JIPLLI-250,
MO0 MepecTPaUBACMBIMH JIA3CcPaMH HA KpacHTe/mx (Hakayuka BTOpOil rap-
monuko#t YAG @ Nd mazepa ¢ I, = 30 Hc, THanasoHOM nNcpecTpoiikn
540+702 nm mm F, nenTpoB B LiF - 8401040 HM) H pErHCTPHPOBAJIOCH
monoxpomaropod MJIP-23 ¢ doroymnoxurenem (03Y-39 u 83) u unTer-
patopoM BCI-280 ¢ npuMeHeHHeM ocipupiorpada C3-8 M nepcoHaibHOM
DBM HP86-B. JanmcH cnexTpos nporasoMmHck nipH 77 1 300 K.



0.5, TATHER. [.A. KACHMOBA

Ha puc. | npeacrasien  cnektp  @JI  MoHOKpHeTalLioB
(Ga;S3) 1x(Euz; Os),. Tlpu 300 K cnektp @J1 cocrout W3 oMo NoNOCk
M3IIYICHHA ¢ MAKCHMYMOM A = 540 HM. DHepreTHdeckoe NMoJIOKEHHE Mak-
CHMYMA [10I0CBI HTY9EHHA HC 3aBHCHT OT HHTCHCHBHOCTH BO30YKICHHA,

10 }

units)

L

Pue. 1. Criextpnt (poromoMunectenin (GayS,) ., (EuzOy), (0,01 =x £0,07)
npH TeMnepaType 77 K: | - (GayS;)oeel Ewz3) 50
2 - (Gay83) .98 Eus03) 2 3 - (GaxSy) g0 (Eny03) g0
4 - (Gay85) 596 Euy0;3) 04 3 = (GazS;3) g.05(Ez03) g 05
b - (GaxSy)gas(Euy0;) 006 T - (GayS3) g0 (EuzO3) 07

Circiyer oTMeTHTs, 9r0 B oTmHMe oT Et’' nonst Eu’* B anexipuxax
H NOMYAPOBOAHUKAX ODLIYHO JAIOT IWHPOKOMONOCHOE M3y Ienue. AHamims
IKCUCPHMENTANLHRIX PC3yIIbTATOB MOKASKIBACT, 9T0 MHTEHCHBHOE IMPO-
KonomocHoe uryierme B obnactn 0,540 Mkm obycnosneno Sd-4f nepexo-
Jamu wona Fu’', B HCCIETYEMRIX KPHCTAIUIAX TIPH MEA30OHHOM BO3BYMTe-
HHH KpoMe cOBCTBEHHBIX CBEMEeHHI MATPHIBI HabMONAeTes Y3KONOIOCHOe
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H3TyHueHHe, HaXouieecs B OMUKHCM HH(PaKpacHOM H BUAMMOM JIHANA30-
He, 0DYCIIOBIEHHOE BHYTPULIEHTPOBBLIMH NEpeXoaMH HoHa N,

Ha puc. 2 nmpencrabien cnextp mommmecuenmmm Na™ (mepexox
4Fw4fml;j§} B MOHOKPHCTAIITAX Gﬂﬁj}g’mrEHgogjg_m : Nd. H:IHC-‘PEH-
HOC BpeMd JMOMMHccucHUMH Nd & Ui NepexomoB ¢ ypoBus ‘Fiy B
{GaﬂjjaM{Eugﬂgjﬂrm coctapmaeT 30 mic, mpu 4,2 K, BpeMs #M3HH  BO3-

1 ﬂ
3 g “
3
z o
—_— gﬂ
%ﬁ =1
0,870 A (pm) 0920

Pue. 2. Criexctp q:::rnmﬂjmmmumnnm (GaSy)poa(EuzOy) s Nd npn ne-
Pexomax Fuz- Too e (T =77 K).

ByxnenHbix cocrosumi 30 mke. IMpu 77 K werxo HaGmonacros H3Ty4eHHe
Ha mepexofe “Fin - *I, 1172, TIPHYEM OTHOLUCHHE MHTEHCHBHOCTCH nepexo-
10B ¢ “Fi- YpoBHS Ha *Fy 0 1 *1y, Gombime, uem s COOTBETCTBYIOUIMX M-
PexooB ¢ “Fyy. OTversM, uto mamywenne ¢ Foy- yponns saMerso naxe
TIpH KOMHATHOMH TeMnepaType, TPHYCM €I0 BPEMA KH3HH COBNAJACT ¢ Bpe-
MCHEM MKH3HH HAUTYYCeHHS ¢ ypoBiis F3p, 970 CBHOETENLCTBYET 0 HAJIMYIHM
TEIUIOBOH CBA3H 3aceNeHHoCTH “Fip H F%, yposHeii. Habmonaeres pasro-
PAHME JHOMHHECIIEHITHH HA TIEpeXofiax ¢ "Fip - ypoBHA, cOBNAjalOLIee Mo
BPEMCHH C 3aTyXaHHEM HOMHHECUCHIIMH MPH IIEPEXONAX C YPOBHA 'Fps.
ITO YKA3KIBAET HA CIYMEHYATHIN Xapaktep GeanluTyHaTe/bHOlN peaKcarmm
BosOyxmaemas Ha yposesb ‘Fy, noclle HMIYILCHOTO BO3OYMKieHus *Gy,
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0.5. TATHER, I'.A. KACHMORA

YPOBHA N&* . Wsmenenne JUIHHBI BOJHEI BO30YKIAIOMErO CBETA MPHBOJHT
K H3MCHCHHE) OTHOMICHHA HHTCHCHBHOCTEH HUIYMEHHMA OTJIE/LHBIX JIHHHIL.
DTo CBHAECTEILCTBYET O TOM, YTO B HCCJIEMYEMOM MOHOKPHCTAIUIE HIIydc-
HHC CBA3AHO ¢ HECKOJIbKMMH HEIKBHBAJIEHTHBLIMM IICHTPaAMM JTIOMHHECTICH-
ITHH.

Hcxona w3 coobpamkenuit BATEHTHOCTH, MOKHO OXHIATE, YTO HCOIHM
B HeUllellyeMblX KpPHCTa/UIAX Oyaer 3aMemars ranmil. OJmako, HOHHEIE

PaiHychl HEOUMMA H ra/umHs pazmuatorea ( R =099 u 0,62 A, cooTmercT-

200}

0 50 100 130

W (xW-smi?)

Fuc. 3. 3aBHCHMOCTE HETCHCHBHOCTH JIFOMHHECTISHITHH B
(GFaanSy) pogl( Eus0y)gae Nd or MommocTs Haxasks (T=300 K).

BCHHO). M3 KpHCTAIUIOXHMHM PCAKO3CMEIbHBIX JIEMEHTOB M3BECTHO, 4TO
s P33 xapaxtepHnl Gonee BRICOKHE KOOPIHHAIMOHHBIC TIONMIAPLL. 10
ele pas JokaseiBaet, 4ro P32 me Moryr samenaTh aToMBl MUDTHA B KpHC-
TATUTHYECKHX pemeTkaX (GaySi)ges(Euz0;5)00s. VoHHBIE pamuychi E/*

(R =12 A)u Nd°* snaunreibuo 6mke JAPYL K APYry, MO3TOMY, HECMOTPA
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{HOMHHECUEHUHA HEOTHMA B MOHOKPHCTAIUIAX..,

Hd PasHHIY 3apA/ioB, 3aMCINCHHE CBPOIHA HEOHMOM JO/UKHO 3HATHTE L~
HO MEHbILE HCKAKATE PeleTKy.

Ha ocHoBe MPOBEACHHOIO AHANMIA HATTYHEHHS MEAIOHHOTO BOGYRIE-
HHA MOJKHO MPETNONOXHTE, YTO B PACCMOTPEHHLIX JIBOMHBIX Xa/lbKOI'CHH-
Jax TajUmis SHCPIHA MEPEfaeTcd Yepes HCKOTOPbIC MPOMEKYTOYHBIC ArcH-
Tel. I1py komHaTHO# TemnepaType nmomoca wamyscHus Ei* xopomo nepe-
KpBIBACTCA ¢ MONOCOH MOTTIOLICHHA, COOTBETCTRYIONIEH Nepexoly Ha ypo-
Bek ‘Gsp Na'*, aro no-srmmMomy, obecrieunsact abexcrupitylo Geaniary-
4ATC/IbHYIO Tiepeayy rosbyxkiucHun Ha Nd'* uepea Eu’*, Tlpu nonmxernym
TEMTIEPATYPbl MOJIOCA MATywenus Eu'' CyxKaercss, TepeKphITHE yMcHb-
LIaeTes, H OCHOBHYIO POIlb B Mepefiade oHeprud Ha Nd', mo-BHIMOMy,
HATHHAIOT UTPATH JTOBYIIKH, JAIOLIME IMHPOKOMOIOCHBIC H3JIy4eHHA, TIepe-
KPhIBAIOLIMCCH PAIOM TIEpexojion B Nd* '8 Tom uncite niepexosioM *go-'Fap.
B pesymsTate 31010, 3¢hheKTHBHOCTL BOIGYKICHHS YMCHBIIACTCH, A pasro-
panue MOMHHECLICHITHH HCYe3aeT, TaK KaK nepenada Bos0yiiIeHus HIIeT He
TOJILKO HA BepXxuMe ypoHH Nd* ', Ho HEMOCPEICTBEHHO HA YPOBeHb *Fipn
[4,5].

Hurepectoli 0cOGCHHOCTBIO JIOMHHECIIEHIIMH HEOIHMA NIPH MEK3OH-
HOM BO30YK/ICHHH B HCCIIEIOBAHHBIX KPHCTA/UIAX ABIAeTes adihekT Gbict-
POTO HACHIMCHHY HHTCHCHBHOCTH ¢ pocToM Hakauk (pue. 3). Hacknnenne
HabJuoaeTca Kak MpU KOMHATHOH TeMmnepartype, Tak H MpH TeMIepaType
HHTKOTO 83074, 10T 3pdekT MokeT BhITh CBA3AH ¢ MOTTIOMIEHHEM HEp-
I'HH HaKa9KH cBOOOTHRIMH HOCHTE/AMH, ¢ HACKLITEHHEM OMEIKYTOTHBLIX
ar'eHIOB, 1EPE3 KOTOPhIE HIET EPELAYa OT MATPHIL K Nd° 1 T.11.

LLITapkonckas crpykrypa ypopseit Na™*

VpoBHH (GaySs) o us( Euy04) .04

17224, 17215
G 17194
17109, 17100
17050, 17056
16935, 16920
Fgn 16883
16875, 16863
16840, 16844
Fiz 11392, 11396
11279, 11274
324, 307
T 174, 163
68, 52
0, 0
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fbE. TATHER, I'.A. KACHMOBA

Taxum oBpa3omM, Ha OCHOBE SKCIICPHMEHTAILHBIX PEIYILTATOR MOKHO
3aKHOYHTD ClIE/yIOee :

- yeTaHoRINeHo, 910 HoHbl Nd'* Bo36yaIaloTes Kak 9epes NoJ10Ck TOT-
nowerus wona Nd'*, TaK W 9epes MHPOKYIO MONOCY TOMIONMEHHS OCHOBBI
(r.e. uepes MexoHHBIH Nepexoy hv 2 B );

- YCTAHORIEHO HAM4HE HEIKBHBATIEHTHEIX TEHTPOB JIOMHHECLICHITHH
wona Nd'* B (Ga:83),06( Etz04) 4.
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0.B. Tagiyev, G.O. Qasimova

(Gaz81)0,95(Euz01)a,00 MONOKRISTALLARINDA NEODIMIN
LUOMINESSENSIYASI

Magalede (GazSylass(EusOgor: Nd monokristallanmn spektral-liminessent
xassolorinin tedgiginin neticeleri gerh olunur, Géstorilir ki, 0,540 mkm oblastinda
intensiv enli zolaqh lalanma Fu?* ionunun Sd-#kegidi Gzre bas verir. “Fis, *Fis,
*Fuz, Hpg, *Gise seviyyelerinden NG lonunun merkezdaxili liminessensiyasi
migahido olunmus ve (GasSiless(FuzOrlgoe: Nd kristallarinda NP+ seviyyelerinin
Stark strukturu misyyen edilmisdir.



JUHOMHBECHEITIHA HEOTHMA B MOHOKFHCTALIAX, .,

O.B. Tagiev, G.A. Kasimova

LUMINESCENCE OF NEODYMIUM IN (Gaz5:)o9s(Fuz0%)a.06
SINGLE CRYSTALS

The results of investigation of spectral luminescent characteriatics of
(GasSyjass(FuxiJgos : Nd single crystals are presented. Tt is established that
intensive wide-band radiation in the range 0,540 pm is a result of Sd-¢ftransitions
of Ev**on. Intercentre luminescence of Nd* ion with YFaz, 4Fss, 1Fas, 2Hpm, 10
levels is found and Stark structure of NeP* levels in (GaaS3)y ss(EuO1)aoscrystals is

defined.
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IFRATKECIRICI ¥YBa;Cu:07-, KERAMIKASININ iSTILIK

XASSOLORI

D.H. ARASLI, R.N. ROHIMOYV, 1.0.ISMAYILOV,

I.X.MOMMODDOV, V.M. OLIYEV

Azarbaycan EA-mn Fizika Institutu

Baki-143, pr. H. Cavid 33
(Daxil oldu 29.06.90)

Ifratkegirici ¥BaCwsOrp keramikasimin temperatur kegiriciliyi vo istilikkegi-
riciliyi 80-300 K temperatur bélimiinde tedgiq olunmugdur, 100-180 K temperatur
biliminde fononlann sepilmesinin ssasen denevari hocmlor daxilinde bas verdiyi
gosterilmigdir. Temperatur kegiriciliyi temperatur asihhfinda 103 K-de misahido
olunan minimum maddeds hag veren struktur deyisiklivi ilo izah olunur.

Magalo ifratkegirici YBa:CusOrs keramikasimn istilikkegiriciliyi, tem-
peratur kegiriciliyi ve xiisusi milgavimotinin tadgigine hesr olunmusdur.
Xiisusi milgavimot kompensasiya istilikkegiriciliyi miitlog stasionar, tem-
peratur kegiriciliyl ise isig impulsu iisulu ile to’yin edilmisdir. Tedgigatlar

80-300 K temperatur bélimiinde apariimisdir.
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Jokil 1. YBaxCusOrs keramikasinda istilikkegiriciliyi ve x{susi miigavimetin

temperatur astlibifi.



lfratkegirici ¥BasCusOrp keramikasinin elektrik xassolorinin tadgigine
goxlu islor hasr olundugu halda, onun istilikkegiriciliyi ancaq [1-5] islerindo
oyrenilmiy, temperatur kegiriciliyi hagqinda ise me'lumat yoxdur. 1-ci ge-
kildo tadqiq etdiyimiz niimunalorden biri iigiin xiisusi miiqavimelin vo isti-
likkegiriciliym temperatur asihihign verilmisdir. Yuxan temperaturlarda isti-
lik selini hesablayarken istilik siialanmasimin nezero alinmas gatin oldugu
dgiin istilikkegiriciliyin temperatur asthhin 80-180 K temperatur bkimii ile
mehdudlanmigdir. Sekilden gorindiyi kimi xiisusi miigavimet (p) 92 K-
den yuxar lemperaturlarda xetti asih olub (avvelki islorde oldugu kimi),
kegid temperaturu béliimiinds keskin surotdo azalir. ifratkegiricilik halina
kegid temperaturu 92 K, kegidin eniise AT ~ 2K -dir.

Niimune 180 K-den 90 K-dok soyuduldugda istilikkegiricilivi, demok
olar ki, sabil galir, sonrak: soyuma zamani ise artir, Kegid temperaturunda
istilik kegiriciliyi ele bir doyisikliye ugramur. Videman-Frans qanunundan
(xa=LT/p, L=2,4-10 vt OmK *-Lorens ododi) ve xiisusi miigavi-
melin tecriibi giymetlarinden istifade edorok elcktronlarin payina diigen
istilikkegiriciliyini hesablamis vo onun 100-180 K temperatur bolimiindo
imumi istilikkegiriciliyinin 3%-ni togkil etdiyini miieyvenlosdirdik. Belolik-
ls, todgiq etdiyimiz maddeda istilikkegiriciliyi ve onun temperatur asihhg-
nin fonon proseslori ile six bagh oldugunu séylemek olar. Debayin

1
I= -?:Cﬁ,v!q (v-sesin kristaldak: siir'eti) diisturundan ve istilik tutumu-

nun [6] isinde verilmis giymetlerindon istifade ederak fononlarin serbest
yolunun uzunlugunun effektiv qiymetini to"yin etsok gorerik ki, o0, gofas sa-
biti tarkibindedir (100 K-do ~0,013 mkm) ve kristaldak: denevari hecmlo-
rin effektiv dlgilorindon (*30 mkm) gox-¢ox kigikdir. Bu onu gostorir ki, fo-
nonlarin sapilme prosesi donovari hecmler daxilindo gedir. Kegid négtasin-
don yuxan temperaturlarda (7" > T},) istilikkegiriciliyin temperaturdan asil
olmamasi, T' < T, oldugda ise onun ( y-nin) artmas: [5)-do géstarildiyi kimi
elektron-fonon qarsiligh te’sirinin méveudiugu ile izah olunur.

2-ci yokilda tadgiq olunan niimunonin temperaturkegiriciliyinin tempe-
ratur asihiliis verilib. Temperaturkegiriciliyi hom gizma, hem da soyuma
zamam Olgiilmigdiir. $ekilden gériindiyii kimi otag temperaturundan
200K -dek a demek olar ki, doyismir. Niimune 200 K-don 120 K-dek soyu-
duldugda a 20% artir. 120-100 K temperatur bélimiinde iso temperaturke-
giriciliyi anomal doyisir: a-nin qiymeti 103 K-do ve 113 K-do minimum-
dan kegir. Daha sonrak: soyumada a keskin suretds artir. Maragh cehet
ondadir ki, 7, -kegid temperaturu otrafinda, x(T) asiihginda oldugu kimi,
@(T") asihhginda da elo bir xiisusiyyot miisahide olunmur. Toecriibeni tem-
peraturun oks istiqametindo (ya'ni qizdirmagla) apardiqda anomal bélim-
de histerezis milgahide olunur: 103 K-do donen, 113 K-do iso diénmeyen
anomalliqg miisahide olunur. 113 K-deki minimum ola bilsin ki, maddonin
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fazaca qgeyri-bircinsliyi ile elagedardir. Lakin 103 K-do a(T) asihhifinda
miigahide olunan xiisusiyyat ve histerezisin méveudhugunu gostorir.

a, Ve
qoy [

o N R i
- ] L] 200 250 o TK

Fokil 2. ¥BaxCuyOrs keramikasinda temperaturkegiricilivin temperatur
asiilig.

Temperaturkegiriciliyin 103 K-doki minimumu, bu keramikanin digor
xassolorinde, xiisusen sesin siir'ati, elastiklik modulu [7], xetti penislonmo
amsal [8], gofos sabiti [9] ve istilik tutumunda miigahide olunmus anomall-
ga uygun gelir. Biitiin bunlar ola bilsin ki, homin temperatur bélimiinde
oksigen vakansiyalarinin nizamlanmas: ilo baghdir,
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JLT. Apaciwt, P.H. Parumon, HL.A. Hemannos, HLX. Mamenos, B.M. Anmen

TEPMHUYECKHE CBOHCTBA CBEPXIIPOBOJALIEA KEPAMWKH
¥Ba: sy

Heciepopansl KoadupHIEHTE TEMMONPOBOIHOCTH H TEMOSPaTYPOIPOnol-
HOCTH cBepxnpoBogsmeli xepamukn YBa:CwOrs 8 obnmacts Temnepamyp 80-
300 K. TToxasano, 9ro ¢oHoHHOE paccesHre mpu 100-180 K nponcxommt, B oc-
HOBHOM, BHYTPH TIpaHylMpoBaHHbx obbemos. Habmopacman aHoMamms npu
103 K 5 TeMmepaTypHoil 3aBHCHMOCTH TEMIEPATYPONPOROJHMOCTH CHENIAHA CO
CIPYKTYPHBIM HIMCHEHHEM,

D.H.Arasly, R.N.Ragimoy, LA.Ismayilov, I.LKh.Mamedoy, V.M. Aliyev.

THERMAL PROPERTIES OF SUPERCONDUCTION YBa:Cus Oz
CERAMIC

Thermal conductivity and thermal diffuzivity coefficients have been deter-
mined for YBa:Cus7s superconductive ceramic at $0-300 K range. 1t is shown
that phonon scattering occurs in the intraranuler volume at 100-180 K. An
anomaly associated with the motter structural alteration is abserved at 103 K in
the thermal diffusivity temperature dependence.
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