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THE DIFFERENTIAL SHIFTS OF FRAUNHOFER LINES IN SOLAR SPECTRA.
L A DISPLACEMENT OF THE ATMOSPHERIC (TELLURIC) LINES.

R. Kh. SALMAN-ZADEH
The Shemakha Observaiory
Academy of Sciences of Azerbaijan
Observatory, settlement Y. Mamedaliyev, Shemakha, Azerbaijan

Dering the observation from 7 to 18* (Jocal time) shifts of the telluric lines of 0.005 A or - 02 kon/sck. on an sverage are being discov-
ered The now obscrvation method i suggested m order 1o cxpand the spoctral regon @ which line shifts are studied. This method mclades

e accoant of the fact of overlaying of vanous order spectra

The atmospheric telluric lines are wsually being used in
defining the differential shifts of Fraunhofer lines of solar
spectrum as reference lines - bench-marks. Natunally, ot is
supposed that their position do not change during the obser-
vation in regard to the Sun’s Fraunhofer lines, However, in
[1] & was established as a prelimmary thewr displacement de-
pending on the zenith distance of the Sun’s observation on the
base of investigations of about 30 stmospheric telluric lines
placed in the region of 6400-6500 A

About 100 atmospheric telluric lines m the spectra of the
center of Sun’s disk in the region of A1 5350-6000 and
i 6250-6600 A have been taken af the present work. Disper-
saon in negadives is —| mm/A The positions of tefluric lines in
regard 1o the reference of Sun lines free of blend are being
messured Observations of 122 various days and period cov-
sible erTors m the position of reference 25 m case of Sun lines
(local movements, 5 and § minute fluctustion of Sun’s atmos-
phere and etc ) are being excluded thank to the averaging of 2
great deal of observations carried out in various hours and
davs. During the observation from 7" to 18" (Jocal time) shifts
of the tefluric lines of 0.005 & or 0.2 km/sec. on an average
are being discovered. The minus sign corresponds to the re-

this shift cannot been concerned for account of the jet stream
in the stmosphere of Earth [2] so far as strong jet stream are
being observed in high atmosphenc layers Measured tellunc
lines arise effectively in lower atmospheric layers. We are
inchined to consider that this shift can be called out the Saark-
effect appearance that is quite possible in the layers of effec-
tive origin of the telluric lincs. Instrumental i particular
thermal reasons can't play an essential role otherwise meas-
urements are bemg produced differentially. But possible er-
rors that could be called out with the local Doppler move-
ments in the atmosphere of Sun are excluded with the selec-
tion of reference seen lines of vanous force and multiple fre-
quency of observations in different days and hours.

Though the discovered shift of atmospheric telluric lines
hardly surpass the errors of measuring nevertheless i must be
taken mio consideration in exact measuring the positions of
solar Fraunhofer lines.

In spite of the discovered lack the atmosphenc tellunc
lines still remain as unsurpassed bench-marks in comparison
with the artificial ones. In case of using the amificial bench-
marks it s difficult and almost impossible the discounting of
Hartman's displacement of spectral fines arising by non-
uniform illummnation of collimator with the terrestrial source

moval of the gescous mass We suppose tha dSun
Table

AfA) =| Al = I idk) = A (A} =

| 2 3 4 | 2 3 4
I540-3576 | S| 9005960 | 3 | 47034748 | 4| 6G2T0-6330 |3
ITE2+3798 | S| G270-6330 | 3 | 47204768 | 5 | 5900-5960 | 4
39333973 | 3| 59005960 | 2 | 4M1T-4967 | 6 | 59005960 |5
39333973 | 6] 59005960 | 4 | 50165064 | 5 | S270+6330 | 4
41804220 | 3| 6270+6330 | 2 | 5225.5275 | 6| 6270+6330 | 5
4IB0-4220 | 6| 62706330 | 4 | 5500+5960 | 4 | 59005960 | 4
4254470 | 4| S900-5960 | 3 § 6270+6330 |4 | 6270-6330 | 4

formula of diffractional grating =-i=const (= - the order of

spectrum, A - the wave-length) It is known that the spectra of
other orders are being added on observed part of spectra

Using the diaphragm and selection of corresponding lightfil-
ter we can print parts of 4 5900 or 4 6300 A (where there
are good bench-marks tefluric lines) of the spectrum of Sun
disk center (or any point of disk, even sky halo) from other
orders as comparison spectrum by both sides of observed

In the table are given: the spectral region in which the lme
shifts may be studied (column 1), the comparison spectra of
the other orders overlaying the spectra in question (column
3) -
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R.X. Salman-zada

L ATMOSFER (TELLURIK) XoTLaRININ SCRUSMaLaRL

Yerli detret vazt dle ™15 vant fasilesinds spanisn migbidaler mman: atmosfer xatieri orta besabla - 0.005 A vo ya - 0.2
vatmas Gktmdan sufads edilon yom migahude duby takhf edilr
P.X. Camsan-1a3¢

AHOCEPEHUHAIBHME CIBHIH ®PAYHIO®EPOBLIX THHHA B CIIEKTPE COMHLIA
L CABHI'M ATMOC®EPHBIX (TEJLUTYPHYECKHX) JHHIA

0005 A - 02 mecrn (001840 pACHMpOS BCCICIySnoll CRCNTPATAOA OOLICTH. GPW MIYWCHG CIRNTDS TeiR, SPCLENBCcTCE Mo-
Sl weTo: safnoocTel, WCHO Ty WU KT MLICESHIE COCETPOS PIOHAOL DORLIEOE.
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NOJNYYEHHE H HCCAEAOBAHHE OBJACTH CYHIECTBOBAHHS MOHOK THHHOM
MOJHOHKAIIHH MOHOCY/Ib®HIA TAJLTHA

rummmmmmmr:.ﬂmmmmum
Cexmop Paduayuonisx Heczedosani
Hucmarym Quzuxu AH Asepbaioxcana
370143, Baxy, mp. I’ I»casuda-31 "a”

Moz DEp@CPCHLALAO-TEPMIFICCEINNY, POOTEROPIICEONT ¥ MHIPOCTRYEITYPHOND EEATHOOR SMESICHM YCIOE CHITCE B of-
T CYRISCTROSENGE WORCLHGR0R Mosmdeoame cectou T1-5. Mowmano, w10 wonowntams dasa cocpescnns T1S mascror crpya-

TYpEM SRRI0rOM KpecTaaa THGaS: Pacowompems scceoinomiMe SAPWIT JOPsSTpOSG MRXTTOR H TPWDOE $M00SMT NEPOROIos §

ossow Tl WO DR cocTiscms |15

MosoXATerOre AL TALTHS B BX TPOfHME AEATONE THIA
ABX (rze A-Tl; B-Galn; X-5,S¢ Te). max xapaxTepumic no-
TYTPOSOINMEOSAE COCTHATHIE. B NOCICIHNC MOIM SRLMOT-
cx offiexTanm wmorMx Eccaenosaresell Kax mmectwo, wo-
HOTATLEONEMIIN TALTHE KPHCTRLTHIYIOTCE 8 TeTParoHate-
mofl cmwrommm ® obpayloT wenowewwyw crpysmypy [1]
Becusa ocobofl xapasTepecTEEOf JToR CTPYXTYPM sAasCTCE
mEOcEIcHMe 2TOMOS T1 B OZMO-, IBYX- M TPCABANCHTHOM
COCTORNENY, COOTBCTCTECHED, ¢ KoOpaIHEammell BOCeMs B 9¢-
mipe (cyfoxrmwap » Terpmap). C scoomssosanmess yroll
ocofeHROCTH DOAySes pal Tpofsmix asanoros TIS, myTew
EMCIENHE TPEXEASCHTHMX ATOMOS TRLTHN atomamd Ga, In.
Fe m 3p.. 3 cxsosanesTEnx arosmos T1 - K, Rb. Kax u caeso-
BAN0 CEWIATL, 8 CTPYKTYPHOM OTHOWEHNN OHM OKEIATACL
paawTEsMGL. ofparys GenowewHY®w CTPYRTYpPy TEma TiSe,
CIORCTY™ CTPYNTYRY TEma T1GaSe; [2] »m momeoymasosan-
Hyl0 CTPYETYPY H5a Gane MECIoncTon AecHMMCTPHIROM
SapUaNTa CTPYXTYPs THm2 MoS, [3]

HETepeCHMME OSIIATHCE PETYARTITE BCCICIOBAHME 8-
Topos [4.5], rae ofcymamOTCE MCHEPHMENTM NO CHEWTETY
sosoxmssoro TIS, xapastep cTpyxTypsix $anosax npe-
spamcnnil @ eoirsccane CmoRcTsa YTof dana. [To zasadw
AFTUPCE OpW EOMBITHOR TEMIEPATYPE MOHO-
cmsmoft TIS caegywoume: a~11018 A- 5=11039 A:
c=4x15039 A; F=10069°. Husoum caosasm, >0 - W
90 HHOC, KK SOCLMHIBEETHMA DOINTAD CTPYETYPM THN2
TiGaSe, (MoawTHN XIPaETEPEIYETCE HATHNMEM SETMDEX-
KPETHOTO DCCRJONCpROZA no oo “& 7. [pummeas o sHw-
MAHME FTOT QEKT, CHEI08AT0 (i OMNIZTE N BOHREHOREHHE
NOTHTHNR ¢ BEPHOIOM A20ms OcR c=2x15039 A Asropu
4], = ocsose BCCICROBANMN TARNCHMOCTEA £ T, noxEia-
an, 510 wosoxnnosdl TIS npx 3186 K aperepnesact gano-
sl Nepex0a NEPROTD POSE W 30 Temnepatypu 341,1 K ov-
MECTRYET HECOPIIMCPHATY $A13, EMIDE ITOR TEMDCpPaTypPed
MPONCXOINT $EI08MA NEPENQ] STOPOTD POSA, TAC WCICIaET
OCCAZOMEPNOL, T£ OCh “C" CONPREEMSTCE W OCTacTeH
crpyxTypa Tana TiGaSe,. B mpeacranscunoft pafiore craswr-

s TIS, momeT 2w ocymecTaamica nepexoa TIS > TIS, »
OpE KANHYX YCEOSMEX O MPOSCXOINT.

B asvepatype ommcamu 133 BIDHANTA JMATPaMME CO-
crommis cacvescs TS [5,6], xoTopue B corzacywoTes Ipyr
C APYTOM, OMM Wy RIMOTCE B YTOSHCHAR, 8 W 8¢ obSuEapy-

oMM TRepaodanme npespamessa T1S. Ho ¢ apyrofl cro-
poini, $EDOSWC MPCBPAINCHMSE, CCTH TENDSLE HMEIOTCE,
JoraHe Gum oTpEmesM 2 JEarpasse cocTomom C yrod
TOYKH JPCHME L8 YTOMHCHHN IRArPaMMEl COCTONMRA CHCTE-
s TS 8 ofisacTw ofpasosasn coemmsenns TIS s Ga
CHNTEIMPOSAH Pa3 crimasos. cogepaanpx 47-53 ar. %S
Mocse ycTamosIcHNS ITHX BEEHMX MOMCHTOS SIaMe0-
seficTes Gulam cuwToimposam ofpasms weTwpex THnOR
TIS; TIS+2%S; TIS+4%5; TIS+6%S. Camnes ciumecs npo-
seacH CnsanscHMen Miesmewtos npw 623 K » dsaxymposas-
HAX NBAPUSSMX AMTYSAX TP OCTRTOTHOM SANICHMN
10°* swpr.cr. Conasss ovssrazscs npl 343 K » reveane 45
anddepempmnsc-Tepumseckoro (JITA). pesTresodasosc-
ro (PDA), saxpocTpysTypsore (MCA) asamnos. Penmres-
TRPPAXTOMCTPHSECKIE MCCICIORANNE BCCX 9ETHpPEX THNOS
noxmaiM, v1o masboiee nps PeTyALTATM an% MO-
mowsiGinofl peweTxr Doxywmorcs 3 ofpaine cocrama ¢
TIS+4%S. Tlocae 3Toro 3anos0 Gaan cHETCIRpORaE NOIN-
spucTatm TIS+4%S. Ofpanmw Gusw pomosoT B mose-
WCHN § BAKYYMEDOBSHIYIO AMITY Ty M B TCHCHHE BCCHTH Cy-
Tok OTENIATACE Opm Temneparype 261 K. [locae wero Gusa
CHATA pewtreworpassa (puc. 1.1). Hascpess nposoguancs
wa wppasToserpe [IPOH-3 npm muaywcem Cuk, Paccn-
TAHNHMC WMCATIIOCKOCTHME PACCTOMHNS POdIckcos M L M-
ICECH 8 MOBOKTHEROR Cyfiuarciine npuacaisiod 5 Tadanne.

Puc_|. Poarousspasronpemo ofpmoos mem TIS+4% S
{Thocac oTacers npwt prmroan ToMDEpETYPEN |
- MK INE - IDELIMBEES@mE



| B S Tarrep. s [7]
mpu2BK |2k | opuddK | 2k I |opuaB3K | 2 k1| veprs | nw2 |

1 42 | 201 I 220 | 1827 200 3893 200
2 37603 202 isx? 221 313958 002 33% 002
3 s | 220 3408 310 | 3e0 | 211 3 080 211
4 isen |22 329 it 27587 220 2746 220
5 3% [310 3249 312 | 2534 202 2547 202
& 3. 1683 EN 3053 313 121283 222 2140 222
7 30882 312 i 314 15453 1400 1 548 400
] 19353 313 1758 400 LN 420 1.745 420
9 29112 314 2504 102 1.6867 402 1691 402
o 2 pe) 315 2454 222 1.5537 422 1.550 4212
1n 16650 410 pAE: | 407 1446 124
12 | 25 i3 [ 440 L374 2440
B 25108 | 402 1892 441 1.296 600
M| 2457 |314 1534 442 12 442
15 | 23006 | 421 1.740 620 1229 6§20
is 1249 422 1.680 62113 1.2 17£602
17 1% 4213 159 629 1.15% 52112
i IHIT P S10
9 157984 511

{ 2 18510 | 600
i L7TTR9 | 601
n L7227 | 5313
D | L6708 | 444

u 159009 | 625
ys ] 153206 | 624 ||

Iror xe ofpaen xawoso Gais Nowemen ¥ MYy, OTKS-
SCH B OTARTAACE npw TeMmepaType 307 K » rewenwe ecwn
CYTOR, W chosa (&1 NpoSeASE peWTrewOBCENE amamn
(puc.1.1). 3w onmimii nosTOpEINCL OpA Temnepatypax 323,
Jﬂlmt(hnmm“-
sew mapac 1 31,41 5

ATA nposeses m npuGope “Q-2¢pwsarorpad™ mpw we-
IIMEEFL yCI08RNT CHIEMAIACE KPHBLE MIrPESAART i O%-
TOOEHRS B ERTEpSANe TemnepaTyp 286-623 K lMorpem-
HOCTE REMCDCHRN TEMNCPITY DM He Npeasimana + | K.

B peyymrare JITA Guma noctpoesa marpasea cocros-
s cucremyl THS 5 ofisacrw 47-53 ar% S (pec2). Kax no-
raso @ pec . coexmsemne TIS obpasyercs ua nepwrexTa-
wecaofl peasiww npm Temnepatype 460 K. Coexmmenne TIS
GPCTEPOSEACT TRCPIOPIIHLIC MpeRpamenme npw 290 u 352
K [loctpoesme tpeyromesma Tosoasa moxmssaer. 1o
$x080e mpespamenwe npw 290 K oposmtsetcs 3 crusasax
50-51.7 #1.% S u mmger MAKCHMETLHOE THINCHNE DpH 512
% S5 (re TIS + 421.%S) » MEBoEamsOE - 118 cTexmo-

METPEMSCEOrD cocTasa OfascTs cymecTsosasnt $aosoro
mm!ﬂﬁmtm
CEOM COCTESE, OQMARD O3 NPOSERSCTCE K3K & CILTasan C M-
Gurmiom TaaTES. TaK M ¢ EGMTROM cepu. XapaxTepiiiu oT-
TSN OT MMEOGIIWCS 8 SHTEPATYPE IAMMAIX SRISETCH
TAEES MIGK2S TEMIIEPATY DR NEPETCKTHWECEOO pacnaia 115

Taxww ofpaom, aan wccaesosasms  ofsapymessoix
TeepaodaIEm npespamesnl UENCOOSPIINO WCMIOTLIONATS
ofpasu, cozepmanmme 50-51,2 a1.% S. MuxpocTpyxryprsit
amamn ofpouos Aposeacs ma Mmxpockone MHM-7. Tips
CPOBCICHMN BATHIA (RilH MCNOAMIOBAHM OTURAEHFME o6-

poimd. B sasecTse TpassTeas I-_-l pﬂlﬂp
H.S0,+K.Cr,0.. Bpeus tpasnesses cocranmno -2 wws.

- L F F ']

Fuc 2 Imarpasea coctemms cucresss T1-S s ofisacrs ofips-
roaamms TTS

B pewymrare MCA ycranoaseso, wro & ofpanmx. oto-
amenEwy mpR 303 K. mafimozsetes cocymecTsonanme crow-
crofl  wromvsaToll CTPYRTYP. B casax, ovoackemax nps
423 K, mfimossercs cymecTSOBINNC TOMMED WromveaTORl
wﬂnmm“m
CTPYRTYPL, CBOfCTRCNMAY CTITANGM ¢ MEPHTERTHSCCKNM Y3-
PAXTEpOM LIamteHHE PeTYAMTETH pENTIERISPpaxTOMeTPr-



DO.ISEHME H BCCTEIOBAHNE OBIACTH OTECTBOBAHHA MOHOKIHHHOR MOINGHKAIMH MOHOCY Th9HIA -

SECEOIO AHATHIS NpHBCIcHn B Tafiamue ®pc |
Bioyamsoe jaccuoTpeHNe Imppaxumosmofl EapTESER
(pec.]) BAiSAISCT, OPEXIe SCCTO, MIMCHCHEC XIDAXTEPS IN-
SPAKIK 0T CAOKMOID S0 DPOCTOND BMIA, T.¢. CIOKHRA HID-
EOTEMDEPRTYPERS $aIa YIPMUSCTCE 34 CHET HCNCINOBCHNE
caafux oTpaxcrnft § apa 353 K ofpmen nepexomeT 8 s
COROTEMNEpaTYPHYI0 4Ty, IEmMe XOTOPOR NOANOCTMO
PONTTCHOBCKNM IAWHMMW TETPRrosAILEOR

COOTRETCTRYWOT
TIS [7] (rafia). OTcyTcTRE CYMECTBENNOND MIMCHENNE I6-

$PAXTMOHHOR KADTMMM HE NOISOIMIO B MPOSCICHHEMX INC-
DEpHMENTIY SOPMAEDORINRE  RECOPIIMCPROH
$aru Casaifl mpocTofl sapsanT ofpasosans Tax $an Mo-
HET OCYMECTRASTACH EIMCHOHNCM TOMUDING NAXETOS B Pac-
CMATPEBASMAIX CTPYNTYPHAX THIEX 38 CHET NPRCOSIMECHIT
AOTMIPEMECKRT CIOSS TTOMOS 1) ¢ ANLTOTHTHMME CHONMN

Jlaa muscHeHsS BOTMONHRE BIDMANTOS POPMMDOSIHME

THTE, 9T MPEOTMAHTETLHME KPECTAIIOUAMFSCCERR 3HLTH]
crpyxTypsl Tema TiGaSe, cacman » paforax [2.5]. Ho »m
ASATHNA BEIOCTETOMMM 108 BASCHEHHS BCETO CIEXTPA
CTPYNTYPHOMD §ED0BOTO MEPEXOIA M BOIMOMMOCTH Obpmo-
B2sMs Becopaimepsofl danu

Kaxaufl naxet 8 CTPYKTYPE CREIGH ¢ MASHTHINMIME MR-
reTaMu ciafuiwn Baw- 1ep- Bas TacoBuWE CENTEMA B COCTOET
0 IBYX TAKEE WACWTWWHAX CIOCE NOTHIIPOS MCTALINSC-
cxux sromos. B manpassessm ocw “C 7 8 X chaosx Bce
IATHEOTHM ¢ 0INOR CTOPOHE NOMOIPHICCEOND CION HENO-
ZxTcE 8 OZNOR NIOCEOCT, 2 € ZpyTofl CTOpOHA - 3 KDORIN-
sape ¢ TT™ u TI(Ga), Tax 970 OHN OTINSDIOTCS 0O NOIN-
mRoHRONMY YpoRieo. Bulcacine CI0m MICHTHYHN B COCTO-
&7 1 soscwox Dpsos atomos T1™ & meon TeTpaaapos aTo-
wos TI"(Ga) B caysae TIGaSe, 3TH C30M COCINBNCHM IPYT C
sSpyTou nosopoTos 2 90°, m perymTare wero ofparyoTcs
[EECTH, B EOTOPSX TETPEXIpe. obucnmescs oGumnoumn sep-
. $opsmpywoT (T1,5,.)0Ga,S¢c,, rpyniu, soTopae co-
CIMMWOTCE  SEPEl  MyCTWe NOTYOKTIOIPW, WBIMOMINCCE
“manoTmaME” oZH0fl 1 Tpex rpamedl mpeo. TeTpmaperie-
came rpynms T1Se,, $OpMMpYIOTCE TAK, WTO MEmIY HNMN
oSpETYIOTCE ORTEIPWSECKRE MyCTOTH. y3006me 12z T, In,
Ga. Fe » nosofiesix meTanaos.

Mpwnas aTomos 71" scpexyioTes nosyosTIMIpaMK, co-
eIMHCHNMME N0 rparaw NpeoM. B sammom crysac maxome-
HEHC ITOMOS § TCTPOSPEX M MNPEOMIX OPHIACT CTPYRTYpE
foaumce sanpemesme, Nocsoasky peccromsme T1'- TI™ =
380 A = TI™-TF" me owess SMrOZNO DO IMEPreTHICCKNM-
coofpamesman, npe momsmax pameycax TI© = 136 A;

-I,ﬂﬁhﬂ.muﬂmmnq—-n—
m:wlm_m“
eTCH mueH0 ¥TO coobpamenne.

Kpose onmcassor sapianTa $OPMMDOSANMN NAXCTOS B
MOSCILEOM HPEACTAASCHEM HMEIOTCS Sine TPM BEDIINT2 B
ABYX W3 EOTOPAX BC MIMCHEIOTCA KPECTALIONPMgIIocENe
MEpaMETPS. T TOTIINHS MAKSTOS OCTRCTCS TaKoll &T =25 W
8 caysac TiGaSe, [epsufl sapmasT ofpasyeTca mapatieis-
HUIM cocasmesmes, T2 Ge3 nosopots ma 90° caces mamera,

EOJOHKE BOKITCE IPYT HA ApyTR Do-

[3f OPEIMATRIECKNE
_ mobwo crpyxrype GaSe, MoS,, TlnS. W, & » yrom sapsasTe

ofpasyrotes Terpaaapusecxme rpymmu TLS,, ¢ Tolt panew-
uedl, w10 o, ofsemanascy pefpasi, 0SpATYIOT TMMEPHIO-
BAsRIe SOHTM TETREMADOS ¢ ANANOTWYHAIMN OXTZVIDMSE-
CEMMM MYCTOTEMH. '

Bropofl sapmasT GOPMEDYETCS CMEINEHNOM CI0SS MAKET2
HA LTHMM PasHRI pefiep NpEnM WIN Ke TeTpaapos. B yros
BEPHAHTE BCE MPHIMIS OIHOA PN COCIMNNIOTCN NOTYOKTS-
JMIpasMu, § EOOPAMHAINONNOS SHCA0 SToMOs 11 yeeswas-
BMETCE OT mecTH 50 cemit B yonmasmx sapsasTax, no-
BHTEMOMY, YTOS MOBOKTHEHOCTH YMCELIIASTCS, ¥ TETPArD-
HATRHOCTS CTPYETYPS YBCIMYNRIETCS

Tperuil - nocsessnil BapuasT MomeT obpanosaTics 8 pe-
TVIATATE ODLCAMBCHHN BEPXHETD CHOS NEPIOMD NANKETE <
HICEMMM C30eM STOpOro maxeta B Jrom caymae oo
npiou aTomos T1' COSAMMMIOTCS © UETEME TETPIDAPOS ITO-
wos T, ofipayys maxer, TOMNIMED ROTOPOTD HECKOARED
MCHMIC, S8 § Tpex Mpemuayuie sapsasTax. Hinecnemne
TOSUINHL BIEETA JOCTHIAETC 33 C9ET TOMO, 910 B IT0M CI¥-
oA XATMAOTCHLW MPHIM M TETPEMIPOS HAXOLNTCS B PaLims-
mux ypossax (pasmmmm cocrasaset ~1.75 A) B npouecce
CHETEX B 3WPANERIHEN MOHOKPECTALION OCYMeCTRISETCN
QXN M) ITHX BADHANTOS B OTIEIREOCTH, WIH K& COBMECTHO.
Hamerqse pautevHMY SAMMUX O DOIHTHIMM N Ganosuy Ne-
pexozax » noSOGHLIX THIRAX CTPYKTYP. BECAM3 BOIMOXHO,
SRANSETCS CICACTEMEM YRIMAHMLIY NOsoucensl

Yro me racaeTcs 0dPasTOMETPIMECKIN TNMUY NO #C-
CALI0SIMIN0 TEMNEPATYPHOMD NOBLICHES NOSHEPHCTALTE-
secxoro TIS, 70, HCXOON W3 HEX, MOKHO MENONHTE Cle-
ayomee: 2) TIS 5 DOTHEPECTAIANSCCKOM COCTORNN IHmE
320 K npescrasaser cofofi noasten ¢ napaseTpos
c=4x15,04 A 6) nosumenme TEMDEPETYPM cHOCOGCTEYET
CONPAmEHIN0 BCCAJSONCPHOIDS N0 ocH “C 7, 3 cweT wero
CTPYNTYPd OEXIMBSETCS SCTRPEX- # ISYXMAKCTHMM NOIHTH-
mos W B sosmessofl cTamm, T.e npascpso npe 353 K, om
ACPEXOINT B TeTparosamsHy 0 $ayy. OTweTiM, ¥T0 nepexoa
sosoxAHMROll CTPYETYPS B TETPAMOELILEYIO MOKET OCYIe-
CTENTLCE SMpESHMBANWEM KOOpummaT aromos 11 mo ocm
'E"F_
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MONOSULFID TALLIUMUN MONOKLIN MODIFIKASIYASININ MOVCUD OLMA OBLASTININ
ALINMAST va ToDQIQI

MW'Mﬂmth“_mhh
isiemde monckim modifikasrvanm mévoond olma oblast agkar odimigdir Miwyyen cdilmigdir o, TiS-de olan mocokim faza
THGaScr-amn qureles fazssna amalopdr TIS beresmassom mosoiln modifikastvannds mketlann formalsgmasunm baten mumkun
oha vemantrnma ve fam kesadiernmm tabwune baxibmeder.

R.M. Sardardi, A.P. Abdullayev, G.G. Guseynov, A.L Nadjafov, N.A. Eyabova

THE OBTAINING AND INVESTIGATION OF EXISTENCE RANGE OF MONOSULFIDE TALLIY
MONOCLINE MODIFICATION

Mmmmm“dmmﬂ“lmn_—-ﬂbmW
phase methods and by mecrostrecture snalvus [t has been shown that monoclme phase of T1S bas a stroctoral analogy with TeGaSes All
posuble ways of pockes formaton and phase ransforming nature in monocine modificaton of T1S have boen studsed.
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JHOOEPEHIHANBHBIE CABHIH ®PAYHIO®EPOBLIX JJTHHHHA B CIIEKTPE COJIHIIA.
IL “3®PEKT KPAS™ ®PAYHINO®EPOBBIX JTHHHHA B CIHEKTPE COJIHIIA.

P.X. CAJIMAH-3ATE

(puBORETCS POTy T TETM ICTANMMAN BOCACIONME “McxTa pas” $payurofeposen moad » cnextpe Conma ¥ormsoaseno, w10
TRl “eeenTa Kpas” SR ICTCS OEeGOEROCTL CRCTOMS 1IN BOTH Py Nrogcpoaz cnextpe Comaa

Co spewes orxpuran, noyta |00 ser saan “ypdexra
pes” $paysropepoasix memmil 8 cnextpe Commma, Irosmy
ponpocy Gaid0 MOCRNMCHO MHONC Bccicjosamwi. Oxmaxo,
¥IORMTROPDHTETLHOE OFLECHERIC TTOMY MILIOYHOMY ERIE-

AcTpososircceoll OScepsaTopse

Myaxcso AH CCCP m IIAD AH AsepGafizsascxofl Pec-
mryGmmon (1963-1984 rr ) Baae DocyweH ¥ BCCIEIOBINL
COERTPM WeTWpeX Kpacs o ucHTpe awcka Comam. Hhasepe-
HiES HETATHBOS MPOMIBOLTHCE, 3 OCHOBHOM, HA KOMIAPITO-
pe H3A-2. Mlafopatopeoc EIyScHRE “CHNTCTRSCCRNX” EWHNA
NOXEIEN0, WTO MPH WIMCPCHMH Hi SOMTEPETOPE OMROOX
HEERSSSHME -1 ICHMWETDHN GoTLiDe. WeM PH HIMEpPEHH
m perucrporpase [losTosy imMepessts CEBMOS 3CHs-
METPETHAIY W OWSHL CHUTMHAIY AMMMA OPOMISOIMINCL NO
SOTOMETRESCCIHM PETRCTPOTPRMMEM.

Obmapymeso [1], ® 3 zansefimes soxrscpsacno [2].
TTO  TEANYPHGSCKHE AHHNE Hf SETGOTCE  CORSPINSHNO
“MICATMLMRIMY DETICPAME, 3 WIMEHRIOT (ROC NOAUKECHREZ B
LSBCEMOCTH OT ECHNTROMD paccTosmRs mafimojesms Coas-
S IO EIeHME HAMW VSHTMEBAMOCS PR IadsEefunax Hc-
32 I08RERAN.

Hecuotps sa ofsapy aesia il REIOCTETOR, BCe W TELTY-
pESeCKNE THMNM OCTIBOTCN HENPeROMNCHMMMM PEnEpaMH
N0 CPARECHISO € MCKVCCTBOMRIMKE OXMAx0, NOCKDALKY TER-
TVPWHCCENS MMM, E0TODMS MOAHO RCHONLIOSITE B E3%e-
CTBE penspol, COCPEIOTOSEHE TOMED B [SBYX YSBCTESY
coextpa (4 5900 & m 4 6300 A), wNca0 BccACTyCMADT SR
ofuyno orpassasactce 30 20-25 Mewxy e, a pafiore [2)
NOSATING, ITO DOAYNESHHE PRUIHSHMY, Be COBMLTIOUNN
wexay coboll, spmssx maw “»pdexta xpas” SpyTuMM asTO-
paME CREEHO (O CTyuafiuu Dos6opoM W RESOCTATOSNHMM
soawgecTROM Bcctesyesmui ammmlli Henossyys deaxt maso-
mruws B2 Eafimossemuil cnexTpathHmill YHACTOK CREXTpOB

00 BCOM BCCIETVOMAM NHHHEM W SCTHPEM EpasM Decka
Cosmmma) JameTvs, 570 SOINIECTIO MCCICTyeMur suamll ¥
SpYTHX aSTOPOS Bt Npesuimano 28

Hocaenosanm nosasaa, 970 “dddenT spas” Nposmaset
OTHCTINEYID MAENCHMOCTE OT CHOM JWemil. 3710 wacTwiso
ofycaoaseno passocTL0 ypossefl, rae sonHMEmOT Gpays-
rodepostd e Kpusas 11 etz wpas”, nOTyvEHERS
Amwm [3] sotopas scerza cUMTAESCE OSHOR WD TONHRIX, B
RefiCTRNTETAROCTH, 26T ReMmeHHMe peTyasTatal. [lpeas-
HOfl ITOMD SAANCTCE TO, WTO BCC 3 AMENH, WCTHOMLIYEMLIC

Amu, porswxas 8 Gosee sucomnx caomx aTwochepu Cons-
@, nosnusmoT Somane cmars. Hh sumecanansoro ce-
ayer, w70 man Somee ToTHOTO onpelescHi kpEsoRl aw
“pderTa xpas” weobxomneo weoresosaTs Somamor xomm-
TECTO TWHHA PEINOA CIUTM

FasucvocTs “dhderTa pas” OT CRIM THANS BREAINCT-
©F aE ENYTDH GANOMO B Toro & mymrmsera Ofsapy-
EMBACTCE SeTHOS panawyse “ypdexta spas” s meseTHO-
SETHMN M SETHO-HECSETHMN OCPEXOAOS MCEITY TOPMAMM
“Kpaceoe cuemichRe $pay FTOPeposix JHEwA (Cpeance o
BCEM MCCICTycWbiM THHREM ) B2 spaxe Codwim npefiaeso
E PEASTHBMCTCROMY IHSSCHINO, B 7O BPEMS k3K 8 UCHTPe
LMCED OHO BISOC MCHRIIC TCOPCTHHCCKOIO T Kpose
TOFD, DOKAIAHO0, YTO SAICHWS, DpEBGIANEC & ~WhgexTy
xpas”, pacmpocTpamsercs #a Bech mmck Comsus [lps -
GmosesHMEX, OPOBOINMMLIY ¢ ODEMCHEHNCM M TOLTOPS
(moasposss) mryscEs, ofHapyENBacTCl, ¥T0 CINTH IN-
i 2 KPEN0 THCKR JEENCET OT TYBCTRETEIMHOCTE HX K M-
fexry 3cemana, JaascHES B CBCPXTONNDR CTPYETYPSL
“OfdexT rpas” INITHTCILND PILINSACTCS A8  BOCTONHOIT
# Jamawworo xpacs Comum [Mpeanosaractes, 1o mafiomo-
Z2cuOC DALIHYME SRISETCS CISICTRUEM KDY TTHOMICHITAGHIY
Imscaesnnfl w2 poscpxsocTe CotTHin, HANPIAACHHLY NPOTHE
€10 OCCBOTD BPEIEHME.

Jan suscresis Npseine. pEBOINID K “whdexry spas”,
HeofX0TiMMe L3O MPOBCPHTE CHCTEMY A1MM BOaH PPayw-
rogeposlit IMHMA, K2 OWMOOMHOCTL KOTOPOA HEDIROKPATHO
yanusasocs 8 awreparype. [las wccacaosaEms 8 uewTpe
ancxa Geisa swbpasa ofsacts cocxTpa 4 (58956677 A)

s sone $paymrofeposiix mesl, swTee o (414, -
Avwsd soan musml saSoparopsoro chextpa Fe I [$]. Ai. -
DONPAsE: 33 CHET TEOPETIIECKOND Kpacsoro csemesis He-
noasIosaEme 4o, 2 He A,,, MAI0 MOMCHACT PETYILTIT M, Kpo-
Me TOTD, FHHHN COAHCSHOTO CHEETPd. BOTHNKMOUINE OCO-
Gerso rayGoxo, oSpaTyioTos B YOAORENY HE DOSHOMD BAKYY-
Ma Al 5 CIYNAE, CCIN OHM BE PIBHE HYNO, TIPSKTEDITYIOT
faxTEICKY0, CHCTEMATHRECKYIO B Caysafimywo ommiae
CHCTEMM LIMM BOIM GPAYHIOEePORa CNEXTPE LIS (EWTPA
Connm. [lns Al » wccaegyemofRt ofimacTa Guso nosysesno
anmcfinoe cooTROWeHRe B Popse (omAban sepoTTHME ).

Al (ub) (newrp)=+17.55-0. 004492 A(A) (1)
12.5140. 000152



Poymmand @Sanna NOGDAIN, 70 CHCTEMaTHICCKRs
ommbez otcyTcrsyer 3 ofaacTw i 400044400 A, a savem
mapacTacT meechimo. [Tps YoM omnmmsercs, w10 A<0 B,
cae3osaTEILEO, LUNELM BodH B Gosee Lmmmmoscamnosofl of-
SCTH CREXTPa MoEMDe, WeM caexyer. Cacresarnmecas
ommtua oxnso 4 7000 A socrwraet - 15 mA. Cacaosarem-
w0, BeolxopiMaN NONPasK] & CHCTEME LTHH 8OTH $paysro-
$eposa coexpa @ yroft ofmacTw gocTwreet <15 mA Cay-
safisnie OWMOKE TINKE OXKRZIABIIOTCE IRIYHTCTMHRIMH
o =2 mA Owm ofycIonsewsi, 8 OCHORROM, OWWORKEMN -
ucpeiil  waCTHHO RoGcaHMM GacnTHposaimew TEmih
Same TEX, NOTOpMIC OPHENTO CYHTATE SOCTETOYHO “WHCTM-
wi”. Hafimozsetca sasmcsvocTs Al o7 nesTpaassofl ocra-
tounoll EETEHCHRHOCTE JEsmE o Jlammm ¢ o, =0.] mam
10% (T & JOCTATOSHO CHAMMME ), S30T HPABMIANYI0 CHCTEMY
amam soas, w60 zaw mex opaxTwseckm Adal. Jlmmws me ¢
Somamell r. (T.c Gosec coafieie) 3woT ommGouNy0 CacTEMY
amuw somE, W60 A4<0 u mpu r.=0.3+0.5 mam 30+50 %, anm
mex | Ad] =20410 mA re » cpeamen oxano 15 mA IMonob-
Wil CPEAHNTETRNO CIRGwe THHEE (Mx 53pa)l pderTHaso
ofipayviorcs 8 Gomer ravGoe caomx arwocheps Comam
CreacesTesim0, CHCTCMATIHHECKES OWNOED 8 CHCTEME LTMH
oy vl seaTpe mices Comam pacTeT ¢ ROTPYECHNe §
Gonee rayBoume crom ero arwochepu. FroT pewyasTaT NOS-
TEEPEIACTCE TANEE UPH cOnOCTRANCHEM uavennfl Ad ¢ -
SEATHRRMMT GTTTHSECKEMA T Ty SHEIME JAPORICHRN T

M CTHTECM, TTO OCTRTONHME TRpepCHIDMILEME OT-
paaTenase canerw el Fe | ope norpy=csm » rayls
arwochepn Cotiim ® TpR NEpEX03e 8 ITmomosoTNossil
fowet] CHCKTPE CBNANA ¢ COOTECTCTEYIOUINM POCTOM ENOT-
mocTe semecTsa Conmim. CormacHo COBpEMCHELIM MOICTIM
aruocipepul Cotiiz, MIOTHOCTS scmecTsa Sovme 8 ofimac-
THX HHEITHENOTD IWPOMICHNN CIIOLIY THHNHA NPHMCEPHO HR
DOMOSHNY NOPAIEA WiH Skt Ha nopaaox Kax ceeactame
ITOMD, NOGETE . NPEIOMICH 11; 8 ITHX ofisacTex Tacae
Gomamse, OCOGEMMO 3 NCHTPATAHMY SACTEX THEMA NOrIOmC-
wien. B yrom caysae 8 Hopuyse 1am pacteTa caawra mmnel
caeayeT menoakiosaTs Be A-AeAl-1.v/c (v - cxopocn

no ayvy dpeEma), a A-A=Al=d, (v/c)n, rae n; - noxaa-
TETh NPEMOMACHEN 17 IANEOR LIENM BotEM. Taxms obpa-
30M, caeIyer GpaTh Be CXDPOCTE CBETA B BAKyYME. 2 §aio-
Y0 CROPOCTS C/n; B SaEwol cpeac. B yTom caywae noay-
MBCTCE, Y70 AHHER DOTIOMCHRS, SOVEHEMOUDE TyGme (T
Sansee caabue), MOryT GWiTh HEMNOTO CIREMYTM OTHOCH-
TETRED TRNOBMLY, BOMMMEmOGUIX 8 Sosee EMCOMMNY C3oWx
{Gonee cumammrx ). [pm YT0M HAMCIOTCS BAHTY AWIDL £IDa TH-
WHll, NO KOTOPSIM MPOWIBOINTCY KIMCpeHEe cassros. [l

DOTOXOS & BepRENX csosx  (rmyGeem  hed)
A{0)=A.[1+mi0)v/c]. ® w Gomee  raybommx
A(B)=Ag[1+ny (k) v/c], N, CIBOSITEALNO, CIRETH §pa-

yurodeposuix mumeRt Al-l An;v/c Hanpweep, mpm v=i
nwicex, A=6000 A, A1-001 A An;= 0.5 Taxoe wmwenne
An, ppu Depexoae ot rayGomi & sepurM crosw doToce-
pad Comsia 5 wapax THEEA NOrIOMCHES BNOTHE BOIMONHO.
Mo xameuw saomx wocsesosanull u opbea [6], 11w oc-
TETOSMMX CIANTOS Ha Kpaso (kpall MHNYC UEHTP) 1A% TO9KM
cosf = 0.], Guso noTyseno Tusefisoe COOTHOWEHNE:

Ad(sd) (xpafi-uentp)=-17.5+0.0045 AA) @)

Ecam caommms coorhomesns ( 1) 1 (2), 7o camsr wa xpao,
T2 “MpdexT xpas”, mcuener. Umanusaerca, 970 OpeEEEOR
“>pdexta xpas” PpeyHIOPPOBMN ARHAA (yCPCIBCHNRN D0
MHOTHM TMHMEM ) BRINCTCE HE OT3CTMEMEA genMsecanil npo-
@ECC MAW Ne HX EOMIMERC, & TO, TT0 CHCTEM2 AAMM SOIM
dpayurodeposa cnexTpa saaserca owmwboanol, ocobeuo &
xpacuofl 1 msdpaxpacuof obaacTax cocxTpa. Ecan saccw 8
L soss Tl 8 SRRFPT [4] coorsetcrayomee nonpas-
o, “wpHexT xpas”, max Taxosofl, BcuciacT. Taxmw ofpaiom.
opasineace (a0 e MaaMBaTL, BODeds. He “dddexT spas’,
a “pfexT meETPE” PpAyATOHCpOBMX AHMEA, DOCROTLEY,
2K NOKEIATH PETYALTETH HENTHX HCCIeI0sammil, wafumos-
HMC ITHHM BOJH ANHME H3 KPAK SRAIGOTCE PETYAMATOM
“acduumra” 4 8 uewTpe Coania, 0GYCIORICHNOND BBCICHI-

M. B CBOC BPeMA, BETPESHTMERY (~BedmINTHMC ) noope-
BON K CHCTEME LuRH sotH 8 [7]

[1] OA Memwswcon P.X Carea-sade uw dp [Jowmm
AH CCCP, 1972, NeS c. 205.

2] PX Cawvaw-:ade Marepwanis sondenesinm no u-
smxe, Perr, Hpan, 1997.

[3] MG Adam MNRAS. 1959, v. 119, p 460

4] CRE Moore MG Minngert. J Howtgast SRRPT,
Washington, N.B.S. Monograph, 1966, p.61.

[5] B Edlen Trana IAU.1957 v 90 220:1960,v 10, p21).

[6] EG Forbex MNRAS. 1962 v.125, 1.

[7) CE St John ChE Moore LM Ware EF Adams.
H.D. Babcock RRPT, Publ. Comn. Inst. Washington,
1928, n. 396
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CAPTURE OF CARRIERS ON SCREENED COULOMB CENTRE

0.Z. ALEKPEROV, MLA. BAGIROV, T.G. ISMAILOV

Instinae of Physics of Academy of Sciences of Azerbaijan,
370143, Bakw, H. Javid prosp., 33

wdﬁfﬂ_ih“n:&.tﬂpﬂnmﬂ# B esmbirshed
u-ﬂhh—:hﬂ*h-ﬂrﬂ-ﬁummﬂhg < &, it equals © 0. 1t s shown that

-ﬁ:—:dhﬂ:,&mmhﬂﬂ#

For the correct consideration of the kinetic, photoelectri-
cal and optical phenomena in semiconductors and semicon-
ductor structures i s necessary to take mfo account the cap-
wre of carmers on afiracting centres. Such centres i semi-
tential of which is considered usually as Coulomb one. The
capture on Coulomb centre in semiconductors was first con-
sidered by Lax [1] and was comected in {2.3]. The various
wspects of the camier capture problem i semiconductor
structure were considered in connection with the nvestiga-
tons of low dimensional systems [4 5] However, the poten-
tial of a charged impurity in real semiconductors may be con-
sidered as purcly Coulomb one oaly m the weak doping case
(9,4 << 1, where N, is the shallow impurities concentra-
tion, a, - the effective Bobr radius).

hﬂ]-hﬂdlhﬁ-ﬁ-ﬁm-ﬁ
distance between ceptres I~ N_.“” becomes comparable
with radius essential for capture r=e"/zkT, it was supposed
that the capowre occurs on mmpurity potential fluctuations
wells. Bat a comment account of the capture demands a correct
choice the form of amracting potential. Actually, with in-
creasing of impurity concentration it is necessary to take imto
account the screening of Coulomb potential of the charged
tial must be ssbsttuted by screcamg Coulomb potential, e

Ulr) =(e’/yr)exp(-r/ry) (1)

In (1) r; is the Debye screening radius and it must by be
chosen a8 r.~yE,/(6zne’) in degenerate case and as
z-J;trf; 4zne’) i the nondegenerate case, where
E, = Mkl /20", k= (420") "7, yis dielectric constant and
n @ free carmer concenitration.

In this work we consider the capture of free carriers on
potential of the form (1) and discuss some essential dey

o,/0=2(kT) (e’ / zr,f]exp{f-sfm /(E*J (x)HE
[

where .= (4x/31,) » (& /zkT) is the CCS in the Coulomb
[= "8

The results of numenical calculation at T=4_2 K for GaAs
(carve 1) and Ge (curve 2) with parameters ='=0,067 =,
7125 and 2°=0082a_, 7 =16, correspondingly, are shown
infigl.

tails of this problem.
Similariy o Coulomb potential case the capfure radms s
determined from the equation

E=(e’/yr) exp (-r/r;) @
where £ s the total energy of carrier.
To cakulate the capture cross section (CCS) we use-the
following expression [3]
o=("hR")/ rzrn‘{ pr (E/kT)B (E) dE]
G)
where

B(E)= In;’pums— e-U(rjded’r )

ple) =82 2ah) " 6 jrie)= Lim' /2607,
L=(xh'p,)/(2=”E]} (9
E. b the deformation poteatial constant, o i the crystal
density, = * is the camer effective mass.
For 5(E) m this case we have-

B(E)=4mr’E°J(x)/ ai:.l,ﬁ’ | (6)

J(x)=2x"+12x (1+x-e™) +35 (=1 )e* (7
where x=r,/r;, r;is the root of equation (2) for a given
screening length ;.

Substituting (6) and (7) into (3) for CCS we obtain an ex-
pressin:

®

-

It is casy to show that when r,—<= from (8) for CCS
Coulomb potential case can be obtained However, the
screened potential (1) as distinct from Coulomb one hasa



Gl —

Fig |. Dependence of 0./ on screening radies r5/ay"
1 - for GaAs; 2 - for Ge 3 - Coulomb poteatial case.

[1). M Lax Pays. Rev., 119, 1502, 1960.

[2] VN Abatumoy, [N Yassievich JETF, 71,657, 1976.

[3] VN Abakwmov, V.1 Perel IN. Yassievich FTP, 12, 1,
1978.

[4] PW.M Biom JEMHaverkort, P.J van Hall J Wol-

ter. Appl Phys Lent 62, 1490, 1993

finite number of bond states and when r.=a,* has not any
bond states, they pass into continuous zone [7.8]. It s obvious
that i the absence of bond states, CCS s equal to zero. As it
is seen from fig | the method used m [6] gives the decrease
for CCS no more than in 20 and 25 times for Ge and GaAs,
correspondingly, when r.~a,”
This indicates that the method used in [2] and n this work for
CCS cakculation becomes unacceptable at small screening
lengths, when the discrete states number are small In this
case the capture process can ot be considered as a diffusion
lowering through enerpetic states of impurity.

Note that in the high impurities concentration case, when
I £ 4 a, m semiconductors at low temperatures Mot
transition takes place. This phenomena also due o disap-
peanng of all bond states of mmpunty potential for -, < 2,”
The equality of CCS to 2ero when r; < 3,” may be consid-
ered 23 a one of the reasoms of Mol ransition in semicon-
ductors.

[5} P Sotirelis and K. Hess. PhysRev., 49, Mell, pp. 7543-
7547, 1994,

[6] LP Picewski JEFT, 42, 1326, 1962

{7} F. Rogers. HC Croboske. [)¥. Harwood Phys Rev.,
Al, p 1577, 1970

(8] S Fhigee Practical Quantum Mechanics |, Moscow,

341 p., 1974,

0.Z. Dlckborov, MLA. Bagwov, T.H. lsmayiov
YUKDASIYICILARIN EKRANLASMIS KULON MORKSZLAORING TUTULMASI
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0.3. Asexnepos, MLA_ Barwpos, T.I'. Hesannon
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O PACHETE TEMITEPATYPBI ®OTOKATO/IA HA OCHOBE EI'0 ®H3HYECKHX
NAPAMETPOB

X.H. BE3HPOB, H.I'. TACBIMOB, H.H. HEPATHMOB, I'.®. 'YCEHHOB
Hucmumym @omozsexmponwuxu AH Azrepbaisdncana,
baxy-370141, ya. @. Azaesa, 555 xe-a

DEOC ICTPALEDG TYBCTRMTCILACID MISMENTE I mpwfiopos - orosarose [laTywessas & cramse $OPWI S DOMOINST PacCINTLEETL

TEMREPATYPY FERbOScr MIFPETAIL VNECTEOS $OTORITOIR

sevmo (HOTepe MpPEETHRHOCTH HOTOWRCCEN) $oTOKETO-
aoe [1]. Meorse 0 E6X ETVSCHM § J0CTETONHON CTEnCHN
OzRaxc pots BexoTOpaIX No cefl aews ocTacTes cnoprofl. K
TaKiM §RNTOPM OTHOCHTCE HArPes $OTOSITOSA N0a BoLIcH-
CTRECM NPOXOISMETo NO Bemy Toxa. B paborte [2] murasncs
BAICHWTS CTENCHS BANSHNS paOTPesa $UTURITOIM 33 cHeT
BMICTACMOTD B MOM TEOVSCE) TEMIad HA CROPOCTE NOTEpR
syscTasTeas#OCT. CaNTasocs, ST B npouccee pabotu xa-
EYYMEOMT SOTOAIEKXTPOMMOD npebopa evo oTos=Tol 203-
L I0SOSLHO CETME0 HAIpesaTicA o TaMTeInE0, pacseT
DOSTILEIET, WTD YACILMES TCILIOSAS MOUINOCTE (1.2 MOGl-
HOCTS, SLIETSCMAS B CIHHHIE MACCHW BCIECTES) GOTOSETO-

s mama M-9 [3], momrT meeTh BenrTHEy nopsaxa 0.5 Brit
Jas cpeascEms, yIcTAMRs TETAORRS MOIDNOCTS WICKTPOUR-
AnEEa wommoc T 100 Br 8 paboseu pewime cocTanaset
opemepso | Brir, m opw oM o pmorper 50 J00°C. Tax
K25 M-3R BOCAME MAION MACCH NOTYIPOIPINMMY GOTORATO-
208 HIKAKHMA IDUCOPAMH | HATPRMCD, TEPMOTAPOR ) MY TeM-
DCPATYPY HCOOCPCACTECHMO HIMEDHTE HCBOIMOXRO, 8 [2]
OPelNOIArAI0Ck, ST0 @OTOKIATOA PIIOIPET R DOITOMY €70
TEMIEDATYPY, A CTA20 GMiTh M YTOMICHEE MMTAINCE )MEHL-
umre ofgysoM DOItoEKE $OTOKITOSA MOTOROM BOLIYXA
PeTy TMTIT MCOCPHMEHT] OK2TATHCE COBCPIICHND REMNORNT-
HRIWE

Mockoasy s MACTOSIDE: BPEMS NOSMIMEHNS KA NHOCTH
EASYYMELY QOTOMEETPOHHLYX OPHOOPOS SAMeSTCH OSEHE
wmansofl npofaewofl, 2 BUSCHCHNE NDIIHE JCTPAIADN
$oToxaToI08 (B SACTHOCTH, CRMGENM C MX PEIOTPEBOM)
TpebyeT :TpaTh Gomaamex cpeacTs, s zamsoft pafote ocy-
MECTAISH] DONMWTER TEOPSTHSSCKOND YCTAHOAMCHME B03-
MOKROCTH PADOTPCBE $OTOKATOIA TAOY ICHMM TCILAOM M Mo~
TYSCHMS LAINTHSSCEOIT SMPANCHRS AN TEMDSPATYPW
HaRbGosce PINOIPETME £70 YSACTROR.

TMossrrmo, 570 mpa pafore $oTonaexTponsory mpuwbopa.
T.¢ OPR MPOTERRHNH Tok2 wepel oToRaTol, Rawbomuay Te-
[10SaN MOWNOCTE Gy3eT BMICIATICE HA YMacTEAX $oToKa-
TO12 ¢ NONWMICAFMM JFCETPOCOTpOTHAICHIEM . [Tpone Jenme
INCOEPHMERTOS DO CNEUHATLHO pRIpaboTaHEONY MCTOXY [4)
MOSIWIO, 7O HANGOTLIINM LICKTPWSCCNM CONPOTHAICHN-
eu 06323WOT yIacTIH patoseh ofizacTw doToxaTOZA, NpHIE-
FEOWRE & MANKCSTE (METALTHSCCROMY KOHTANTHOMY CHONO,
NOCPEICTROM KEOTOPOID OCYMIECTRISETCS KOWTRET GoToRaTo-
33 C BECIIHEM EDNTAETHRAIM BMBOIOM Cpwbopa [$]). npwses
BCIRTHEZ ITOTD CONPOTHASCHES MOKCT Ml HECKOAMKD NO-
PLIKDS DPCBOCKOINTE COMPOTHRICHME OCTATAHLIY YHIACTEDR

mtnmmh
M-9 370 cCONpOTMRISHBE HMeCT BedramTy
nq-ul -10° O
MoryTomy MeofixoIHMO PACCHNTETE TEMDEPATYPY HMeHHO
mpwrpasrmof ¢ MasaeToR ofizacTe doroxarosa C yrol pe-
IO PCWIMM ALY O PACCCMBARNN IEOYICEE TEMER NO3-
Joxxofl dortosaToma Cnepsa Faflsew Temaoaoe CONpOTHAIE-
HEE [ DOLIOEEM B 50 misecTHod [6] dopurye

AT=pP0 (1)
ofnpelennM HEarpes AT (T.e pEOHOCTE MEETY TCMICPATYDS-

un ofiaacTy suaeteERs Tenaa ¥ oxpyxmomed cpexu), rae £
- MOGDIOCTA TEOYACRS TENT.

Ha pic. | poxxan nonepessuil panpes noxsomxm doro-
AIEXTPOHNOND IpuGopa ¥ 06IacTs OTOKATOAR B BiLIC KOTH-
1 (0633CTe NOSMINEHHOTD CONPOTHRACHRS, 8 KOTOPOR Wii-
ACINCTCA OCHOBERA SACTh IXOyacsa Tenza) Kax swamo o
pac. |, Tenao o7 saEI0# MASCHMEOH MICIIAIKE QOTOKETOIA
HMOKET PEGPOCTPIHITRCE 9CPe] NOLIOAKY B HANPRAICHMEX
obpayyousn npsnuw. [lootowy mafisem rensocsce conpo-
THEASHMe g OZHOA PpsoM. Ity npeowy (pec. 1) Mommo
OPEACTARHTS K3X COCTOSMIYIO M3 OTACIMMMX, MPRACECHEMX

CAPYT & ApYTY, MICMCHTIDHMN NDHIM C Y BCINMBLOUIRMICE

MOENLLSMN DOTCPCTHOMD CCSCHEA, OPH YCIOSMM, TTO HX
ypucao crpemuTes & BecxomesHOCTH, 2 BuCOT2 npEM CTpe-
wurcx & wymo. OGmes Tenaosoc cONpOTHRICHEE O4HOA
npinas: Gy2eT paBso CyMMe TEMIOEMX CONPOTHASCHNS OT-
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HOTO CENCHRE, « - ANMHA, 4 - EOMPGWINCHT TeIIONposo-
HOCTH MaTepmazz TOrEa TEMMOSoS COMPOTHAICHEE Depsofl
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X, =X, dx
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is,  2Apxtga
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anmuhmt - CYMMa BCEX B, T.C. OpOTENEE-
HOCTS By Tpernell rpannm pafosell ofsacT MasmeTw (Te
amca rpamuns paboseft ofimcTw $oToxaToma) w ywecTs,
w10 [=gxl, rae [)- snusa pabosell ofizacts oroxarom To-
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xl
1ln—=
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2xDitga
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AT= PPR—cTdo 4
ZmiDtga s

[ozcTasams » (4) JE2%9CHNS [EPIMETPOS $OTULIEXTDOR-
HOro OpEBOPE. MORHO NOTYHHTE L8 ITOro NpeSops Tesme-
paTypy ranfosee SArpeTOD YIacTEa $otosaTom

Hafsew Tewneparypy $OTOKETOIZA NP CEMMI RECTRE
yesosnax pafoti GOTOMCETPOHHOTO NpWOOPL. HANpPEMCD
™ M-9. s wroro npmbopa D=5 cu, #=]1 Brmk,
%034 cm, x&310* cu (Tommes gorosatom), tge=10
Tax, same npw Toue 100 wxA (oSurvinse sHasewns Tox I
3Toro npebopa - RECKNILED MEA) H MCPEIOINOM CONPOTHES-
e 107 Ou (ofwrvnoe TAa9eRme, K3x yEXIWEAI0CH BAITHE,
~10" Ow), AT Gyzer wmers semrnury nprepso 0.5 K, 7. ¢
TeMnepaTypa nNpErpasraux ofizactefl $otoxarom Gvaer
MPeSLEITE TEMTRpATYPY OspyEmomef cpexw ne Sonee,
=em w2 0.5 *C. Jro Tesmeparypa manbonee marpeToro yuacT-
2 $oroxzrom B nemtpamsaux me ofmctax $oroxarom
€70 TEMDEPATYPE CUIC MCHAINC W NPAXTWICCKN Panid TEMIe-
paType oxpyaaomeR cpemd

Taxew ofipmom, 133 sopMatLEMY peaEmos paloTu
obuwasnx $oronsexTponsix npaGopos, Harpes PoToKITOIA
TEOYSCEUM TEnsOM CIESYCT MCKMOSHTS W3 Sicha $axTo-
POB, OTRETCTRCHEAIX 13 MX YTOMICHEE.
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2] K Myaki M Keyoshi Rev. Sci. Instr, 1961, v.32,
p929-933.

[3] MM Bymcios, B M Cwmenasios, CJ] Pawvenco. Inex-
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B EEyNMX sccresosanmnx. M- Hayea, 1978, ¢ 432
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OXJAKITAEMBIX ®OTOPE3HCTOPOB HA OCHOBE Cd Hg, Te

KA. ACKEPOB
Hucmumym @omorrexmpowuxu AH Asepbaidxcana
370141, 2. Baxy, ya. ®. A2aesa, 555 xeapma

Hiceaomasocs EAREAMS HOMHIVIOUING  WLTyScHER PILEITROMD 833 M QOTONJEXTPWRCING CRORCTES TECPIMT PacTRODOS
Gﬁ,ﬁqqtmhmm_mmWMlmmﬂH-m
Mwm“wmtmc#—_!m-m

I“mmwmhm-mmmﬂm-__

THPYERTTD LTy SN

MNTEPEC K KIACCY DOSYTPOBOIHMEORMX
cocymmesEft ATB"™ u ux TeepIsiv pacTeopam crmMyamposat

OCHOBE JITHX MITCPHAIOS M WCCICIOSaHEEM BOLICACTENN

ROEHIMDYIOUDO. WLTyScHRA Ha eOEeecKre CSORCTED CI0W-

CTMX KpeCTALI08 R OpeoSpasosareschl ma wx ocwose [1-4]
Jlamas CTATAS DOCENICHE WOYSCHIDO LTHSHME ROHRIN-

Hocaeayesmue ofpausy GaS Se,, nosysesu weTososm
MELTEHROMD OXTENICHNS 1w dEascmed <=0; 0,05; 0.1; 0.15;
02025

TMoayseummic COCTARS TBCPIMX PACTBOPOS NOABEPrAINCS
BNICACTRIN0 TAMM2-L33HTOS H LICKTPOMMOTD OfyicHms ¢
PEILTRSEOR YRepriach

B npouecce wexTposmoro ofirysenms ¢ yueprucl 6 W
25 MbB mvuemD IDMeHCHE® TEMBOBOLD COMPOTHRICHIE
Tecpaux pacTsopos (GaS Se, (0<x<025) Ha puc.! npes-
CTAARCHM WIMCHCHEN BCINYMMM H.-F .. /R. (F.- Temmo-
302 conpoTERSeHme oSpaIma; Fofis - TEMROBOC CONPOTHE-
Sewie moche ofimywesmms) OT COCTABA TRCPEOrD pacTsopa
Kax sumo o pucysxa. » ofpasmax Teepaoro pacTsopa
GaS, ;,Se, -, mfimosseTcs MascHmaTLHOe InMenenme ¥ G-
CTPOe SOCCTAHORACHNE TEMHOBOD cONpoTHRIcERS (4-6 c)
Taxoe MamencHEC TEMHOBOMD CONPOTHRICHNN TBCPIOID Pac-
eopa GaS, ..Se, .. nosTopscTcs 8 npousctce solscRcTRME
ranaG-nrycErs. Caegver ormerwte, sT0 ToEERR ool
Tecpaoro pactsopa (aS, ..Se, . ofmmmer TyscTRTemEO-
CTRID & WOHNIMPYIOWEMY WITYSCHISO0, INETHTCIMMO MNOBM-
SROWed TYRCTBMTEILSOCTE MATEPHAION, WCHOALTYEMMX B
HICTOMILCE BPCMA B JeTexTopax wTywesns [Ipm yrom ofiay-
wcime Tomxux cices (100:500 A) ofpaym GaS, .Se,
sonpiiME §mocwcan wextpowos (1074107 vad<) n
rasoea-wurysesin (100+800 Pic) ne sarsisact 5 max oo
i BeofpaTmuiux  oMereERR.  [loyrosy Bcnoassosamme
GaS, .Se, -, 9 ICTEXTOPEX HATYSCHNN B KZ9CCTBE MATEPHATA
A% TYBCTEMTEARHOID LICMCHTE MORET JHITHTCASH0 PACIN-
PHT: DEINOHW MIMEPEHRRA 303 PErMCTPHPYSMAL ICTERTO-
PEMH MOMM DY IOMINE HLTYSCHRR

—

CRERRSRs

-y

. wla

Ry (wom)

Pl

Fae ] JasescwmeccTs TEMROBSD COTPOTHRICHER ofpoooe
GaSg 255¢g 75 ov AMCXTPONOS ¢ WP~
el 6 MoB.




O I TN

Ha pac 2 npeacTastesy rpadencs IASBCHMOCTH TEMHOBO-
[0 CONPOTHRISHES MOHOEDHCTRLINSCCEOTD TBCPIOND pac-
eopa GaS, ,,Se, », 118 yx ofpIIUOs ¢ PEOIMLIME CONPOTHR-
JCHEEME OT WHTCHCHBROCTH DAIMOMETD MEXTPORHOID H)-

TyweHEN ¢ yweprwed 6 MyB. Tewmmosoc conpoTimscHme (mam

TEMROSOR TOK SCPEI HETU) NOCH NMpespamenns ofryveuus
32 4-6 ¢ BOCCTAHBATHESCTCE 30 BCXOMMOTO JEavenms. Max-
CHMATAHOC HIMCHENAC TCMBOBOTO COTPOTHAICHNA oOpanuos
COCTARANCT OPUMCPHO TPH NOPRIXZ, ST0 ObycaomaMEcT
BRCOKYI0 TySCTRMTCIRNOCTY oOpmuos Gas, .Se, . & may-
sermny. Kax 3egso 0 PECYFER, MSHCHMOCTE TEMHROBOID
CONPOTHANCERS OT HETCHCHBSOCTH MAINOWETD HLTYICHRS
EOCHT AMRciiEf xapaxTep. ITH rpadEEn GaKTHICCR

MEDCHRS MOUINOCTH T3MM3-WLTYSewss, paasofl 300 Pic »

MNTEHCHBROCTH WexTpommoro mywma a0 5 10% var'c

(puc_2) Mps IToM SYVBCTENTEALSOCTS MOHOKPHC TLLINECKD-
T0 caos TREpAOrO pacTeopa Gas, ..Se,» B HETepsale ymep-
run rasoua-xeanTos | 24435 MbB 1 wsexTposos 6+25 MaB
HE MARCET OT MPIWE NAGMOUIKK IICTHL ¥ WCHLDCHME
TEMHOBWY CONDOTHAICHHA C POCTOM MOUINOCTH $umocHCa
OOTy9eHNS TAISCTCE OOPETHMAM TPOUCCCOM, CRIAHELM, &
ocuossoM, ¢ pderTann RO B MpdexTavm s Do
peprsocTe. [lovrowy, oOCae Npexpamenin SoNACRCTRRE,
i BOIaeTCE SOIPACTENNE TEMHOBLIX CONPOTHASCHER 30
MCXOIMMWY Betsny [To-smumscsy, PRIMAMIMONMME EIDY-
messn 3 ofueMe OPH TAKEN MOUMOCTEX CYINECTBEHNYI
pOfs He MIPROT.

o m nocse yMexTpoEROre ofixywcwss ¢ yscpruch 6 w
25 MbB mswepaaRch CNCXTPATLHME LIPAXTCPECTHEN $OTO-
POIRCTOPOS, MITOTOAICHHAIX M2 OCHOBE TREPIOID PacTSOPE
GaS, :Se,,

Ha pwc 3 npmecacHM cnCETpATLFMC pacnipcicscuns o-
TONPOROINMOCTH SOTOPCIRCTOPOR Ma ocHose Gas, Se,, &0
B nocre ofaySweHRE PELINYHMME ENTETPRLIMHMME UEDcH-
caM® exTpoRos ¢ ysepruc 6 MbB npw 300 K. Kax ssuamo,

oﬁﬂﬁm_:wﬂﬁﬂnhﬂ
10" o™ Taxme HAGBOIRETCE YBETHWCHNC yBCTRHTEIMHO-
cTH Ea 20 % M CIRNT MAKCHMYME B NOpPOTEDBOAHOBOR ofmac-
™ cnextpa. Ommaxo, caexyrompe $moencu 30 10 o’
NPHBOANT & YXyumeHIO $oTowyBcTRETEmEOCTE B2 70 % 8
MAKCHMYME CICKTPATLHON XAPAKTEPRC THER

Fh npuscacHMMX SaMMMX MORHD CICSITE MECDOSCHNS,
4T0  HIMCHEHEE WIEKTPWSCCENX B GOTOMICKTPSSCCENX
csoficTs Teepaux pacTsopos GaS Se, , mpw ofmyseism pa-
HMMH S3CTHIEMM, DO-SHINMOMY, CRNNM CO CTCIDSprc-
cxoflt OCOBCHROCTIO EPHCTALINSCCEOR CTPYRTYPM CIONCTROX

[1] KA Acxepos. © K Hcaes. [ I Avupos.. [ledexroot-
PROOSANME W Iy INOHHWE TPOLUCTOM B HERTTOPMY
CAORCTIX DOAYDposoSEEEay Asepsemp 1991 c 126

[2]1 I EAtdyasaes A 3 Afacosa, KA. Acxepos, ©®A. 3aw-

moe, 30 Cazoes BH Cmoghees Fhaecrus AH
CCCP, cep. Heopr. mavep., 1983, 7.19, Ned_ c 679-681.
[3] KA Acxepos ®wouxa 1996, Ne 2, c. 36-39.
8] KA Acxepos ©wommxa 1996, Ne 2, ¢ 19-21.

K.O. Osgarov
GaS.Seiy BORK MOHLULUNUN FOTOELEKTRIK XASSOLARING NUFUZEDICE SUALANMANIN To'SIRI
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THE INFLUENCE OF IONIZING IRRADIATION ON THE PHOTOELECTRICAL PROPERTIES
OF GaS Se,, SOLID SOLUTIONS

The inflocnce of the ionizing irradiation of different kind on the photoclectrical properties GaS, S|, (0<x<0.2%) have beoen imvess-
pat=d It o established tha vanations i physical properties of specimens investigaesd tnder the offiect of oniring irmadistion ¢ reversible
proces. comnected manly with jomzabon and surface effect It o shown that this sstersal can be osed a8 3 sensibie clement for the fabncs
bon of detectors of omsng yradmton
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LATTICE HEISENBERG ANTIFERROMAGNET (TLHA).
. EXCITATION COUPLING WAVES

M.N. ABDULLAEV, N.F. ABDULLAEV, KM. SULTANOV
370143, Baku. H. Javid prosp., 33

In the first pant of the present paper an cxcnation of spin waves i antifcrromagnetacs with nanguler latisce i3 studicd without taiking nto
scoount (be spm lattxce couphing. The first part is dovated 10 the cakculaicn of the spm wave energy spectrum [ 1] Ar snadyncal expression

fior the span wave energy spectrum with k0 has been round.

in the second part we report the formanon of magactociwsie bound waves by spin laibcr coupimg m TLHA. Fer ordmary rwo-subiatice
Mhm#h_—wﬂ—mm-m-hﬂmml-mu

drscuns such a fype of misrachon for the triangutr lavice

Spin-phonon isteraction

MNext we consider the mfluence of the spin-latice mterac-
tion on the excitation energy of the spin wave in the 120"
given by [3]

e 2 T A s s ez, o

b'l.n" "ll'ﬂ

where A% is the displacement vector of the § atom from its

equilibrium position. It can be expressed in terms of the crea-
tion and annihilation operators by the formula

AR, = ﬁga (ad, +d7, )™ |

Here d”_ and d_ are the phonon operators. for the vibration
of the lafixce point ;.€ (3) the polanzation wnit vector of the
wave with the vector 5. We assume that the lattice variable
M'I: s described by the Einstein model.

Here the conversion of the spin operators to the magnon
operators (via the Holstein-PrimakofT transformation) is de-
fined in 2 manner analogous to that in the first part of the pa-
per.

As a resalt we obtain the following form for the interac-
tion Ham:konian

—Z[A,,rqia, +d fa +ar,)+
+Au{qridq +c£'}bl + B,

G)
+A,,(ghd, +d_ \c, +c:_,i5ft+q]

Here the functions A;; (g) . A;;(g) and A;, (q) are given by

N EL DA _ o-st5:).
Q) L"‘L(i m)D )
A= o E—mﬁ(e““* I)-
_.):E_fﬁﬁ = -u-BD
=] ]"[ (o ()
a:m o)

where i, =R - R i, =R -R,-4,=8 -§,.

Note that in the expression (3) the terms higher than quad-
ratic with respect to magnon and phonon operators were ne-
glected because they to play a role in the rejaxation.
tion analogue 1o that of the Green functions (9) in first pant of
the paper. In this case we can easily obtain the equations of
motion for the Green functions analogous to unperturbed
system (9), but with &, replaced by

Hell, B+ 8,0,

Here £_. is the energy operator of a phonon.

4

~EG) =S+ 5,5, +(M),~M_JA,G +(M;,- M, JAG,
- EG,’ ﬁﬁ*mzx*uu&tqn*‘" + M JAG, -
~AH,
- BG = (8- 20, G +(My, ~ Mo JAG, +
“'mn HHE.G:T
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- EG:Y =(g,; +2D,;) Gr” MM, "H'G: id
+(M,+ M)A, G' 3.:1“'?3’

EG] =(&,+2D,,) G, +(M, - ,,ﬂ,a"’ ¥l
+fH - H:Jﬂ'élq
- EG, =(&,+2D,;) G, +fH,,+H"J4l.G:H
+(M;,+ M;,)A,G, — A,(k) B
-EH] =h@H,’
—e8” =he(k) B! - 2A, 5] 2R (%) 6" -
- 2A,,(k) G,

We note that i the system () the Green functions of the
following type

(e +a)/s)
g ={{(a -a)/s))

yickd results of Hamiltonian (3). We can not find the exact
sdlution of the system (5) as in (9) for the arbitrary value of
. Therefore we show 1o perform an approximation with re-
spect 1o k. We aiso note thar the solution of the system (9)
can be found fior two values of k=07 k, . while that of (5)
only for one value of k=k,. As may be seen from (3°) at =0
Therefore it is not interesting to discuss such a type of
approximate solution of the sysiem (5). Using the lve of the
spins in figure we carry out the sums with respect to A; and
A; in expression (3") and we define the equally terms which
cancel each other because opposite sings (m result A;~0)
H:niu—ﬂﬂvﬁndmﬂut.nc-
deduce that A =-A;,
-i&i:nhﬁm“hnﬂ-d‘y-
m-wummhuﬂ-ﬂm
numbers by those in the equations with odd numbers  These
solutions are analogous o those which we used to evaluate
the dispersion dependences of the spin wave in (10) Thus the
solutions of the system (%) have the following form

(6)

{E - rik ) E +yiek )} x
x| £ ~[@i k) + k) FIE +
+[ox Jorx A] - rfrk.:] =0

4

DS
where 77° (k) = ..‘M,,[ZJSZ (1-4 )+ —2-] the other
terms defined by the expression (11).

As a result, four different modes £,_;E, and ) are
derived. We note that £ and £, coincides with the modes
which are obtained from the solutions of the second multi-
ﬁ-i{iﬂjdhuﬁmil}iinﬁhmﬁ

u“ﬂf and E° num-pu-nh

Wie note that i” (k) w!l:-u:r-l lnr—l k, (see

) mmuquh-ﬂq’ﬂ ) approximation

for root of the solutions (7). Next if we restrict ourselves 1o

'}P#"h i

T(k,)
@’ (k, )-(ha(k,) )

<< ] (8)

then. hhﬂﬂﬂuﬁhﬂﬂ]uﬂ

21 (k)
2o.(k,) -k ) '

20’ (ky)
I:"['“*'Jr o (k) - Mok, ) P

In figure it is shown the schematic displacement disper-
sion curves of the spin and elastic waves because of the spin-

B ma(k)t—

[0

Fig The dispersion curves of the spin and clastic waves.

From these curves it is seen that the interaction plays the
essential role for 5, and E7, st certain valueof k..

In this figure the dashed Ines ilustrate the disperson re-

DS
We note that £ (K, -a;--f,m--;(mzws}

are the minimization values of @, (k,) and shows in figure

as the energy gap, while the maximization that ~ ®],(k,)
are w be determined o following region

1 3D 2x
arccos—|l1-——)Sak, $s—.
2 2 3
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QEYRI mmﬂcvmWme:lmu
OYANMALARDA SPIN-FONON QARSILIQLI
1. 91L.AQOLI DALGALARIN OYANMASI

Bamnian magqon sstemisnnds siagell spm-clstiin daljahhrm ovanmasna baximey ve oniar GCUn cperp spekin
Homcmun enerp roladmm asafh vo yuran serbadch mdevyealeydinim s hh—_h“i-huhh-

mblama ik zzmank Qrn lunksiyas suls de apardmegdr
MLH. Afiayasaes, HT. Afavasses, KM Cyarascs

CTIHH-@OHOHHOE BIAHMOAEACTBHE B HEKOATHHEAPHBIX TPEXNOAPEMETOYHBIX
FEABEHBEPT OBCKHMX AHTHOEPPOMAIHETHKAX.
IL BO3BYAKIEHHE CBAZAHHBIX BOJH

Bﬁum_m_nmﬂi—_-mmm—l
BT (P WCpreTHNecEoR mete I ssvecionll IpRnecEsH wETOS TNy NBPEMCEHLDL @rymnmi [ pem.
FPeooumop & M [ ooy

Jlemsa mocegynsensn [50597
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FIZIKA

CILD il N4

BJHAHHE HOHH3HPYIOUIEIO HAIYYEHHA HA OCHOBHBIE XAPAKTEPHCTHKH
OXJIAKIAEMBIX ®OTOPE3HCTOPOB HA OCHOBE Cd Hg, Te

K.A. ACKEPOB
mwmlm
370141, z.ﬁw,_n#&mﬁ&m

m_mm——m"——tﬂu_—mw
MEHTLL EOBCTRYRINN M EDHCTPYKIDeOMMMS MaTCPLI $OTONPRCMINEDS K2 ocHoae TRepaort pacTeops CdyHg).¢Te ¥ oramoasso, 1o
MMMCHCINE CCHORMADL IZDAMSTDOS $UTOPCINCTUPOS B OCHONADM CRIEIG < KIWCHIRRCH CROMCTS OTO-Ty BCTRNTC MG AICWCHTOR 101 -
FOEW CPOTROTHDOAINHLIS TIMMLC O PRIEELIoMSOR CTOSNDCTE RCCICTVOMMY THOOS SOTORCIACTOPCS ¢ DCRDMCELEMIBEW ML Lis pafoTh &

¥ IR DOSMICHEORN DA TMLTEN

B sacTonmes spesa oas0fl M) sARRCRmNX 3ASat, CTON-
O Depel KIYEOR B TEXHHEOR NAANCTCE HCCACIOBANWE [a-
IFARORHOA CTORKOCTH W EAJCENOCTH HOBMY BHI08 §arn-

mpecMEEKDS  HAICEROCTS LINPOKD MPAMCHSCMAY § EOCME-

secxofl TeximNe SOTONDHEMHMEOS CHELAO JEEMCHT OT X
PAIEMIROHHOE CTORKOCTI

- lemeo EACTONIDErD BCCICIOBAHES SATIIOCE MIYHCHME
BIRSHES ROFIOHDYIOWEID WLTYSCHMN H3 OCHOBHMC NEpS-
METPR, MISMEHTU, EOSCTPYRINE H EOBCTPYKIIMOHMAMES MaTe-
pEATY DOTONDHEMMNEDS W3 OCHOSE TBEPIOID pacTBOpa
CdHg, . Te (x=02) mma “Apxtyp”, “Tlaamera-C®" u
“Bymas” Onpescicwse HAICAWOCTH  GOTONPHCMHENKDS
CPOIIBOINTCE HE OCHOBE MHRAINIA CTEDCHN DerPaANITM
IFCKTPOPIINSECKRE i PEIHNO-MEXIANICCENT  XapaxTepH-
CTHE, MATEPHAIOR MDEMCHSCMLY § HLICTREX M ONPEeIcIN0-
MFX MICETPRICCENC MEPEMCTPM, MECLAHHED- LTHMATHIECKY M)
YCTOHNEBOCTE W HAICAROCTE POTONDHCWHHEDS NOCHE 8O-
seficTeEs

Hicac 2082900 RARNNIC TAMMI-KBAHTOS M HMITY ThCHMY
HEHTPOKOS HA OCHOBHMS GOTOMICKTPHYCCRNS MAPIMCTPM
INVX, TPEX N SCTMPEXMICMCHTEMX $OTOPCINCTOpOS TWwia
“Aperyp”, “Bymas” » “Tlmaneta-CO™, 2 Taxme ma npec-

EOCMEISCERL  CIMVTHREDSA CHCTEMIY, MOpPCIAITHISCHHRL
18 ofizacTe cnextpa §-14 van. SoTopemmcTops Gaiam mro-
TORSCHM N0 MESNIpHOll TEXHONOMHEN B COCTONIH W3 C3e-
IyDmEx Y108 B JeTancl Gaoma @43, sepmaress. aex-
TRRSECKIN BMBOJ0S, TETONIOANPYIOWCTo cocyaa, Gaoxa
Mpe IBAPWTETRERY YORTHTENER CO STOPHIHMM WCTOSHHEDM
METAHNE ¥ MHEpOTELIOoOMeREEKa [1]
DOTOPCIRCTOPE OGTYHATICL MAMMI-ERANTAMN OT WCTOS-
mu Co™ (125 MoB) » werepsase gumoencon 10°:10° P
mr—-ﬂm—-tmm
10°:10' o® OGaywesme nposommsocs npm sossaTwol
mmnmmq—wﬂl
HIMEDEIOCE CIEKTPATRADS PACTIPCICICHNE  SOTUNYBCTEE-
TEALMOCTH, BOJLT-SITTHRS TYBRCTRMTETRHOCTR (5;) » of-
pymaTensas coocobsocts (D) $oropemmcropos mpm pan

A.mn

e

1.5

jl"
i %
NN T
I |

I BEENEE NN E] [

L=
Fuc | CoexTpamsoe pacrpeieiesie ooy ICTITCILEOCTS

poropaancropos “Tlamers-C0” mpu 77 K 20 n nocae
DTV SRS M- CRANT IR

Kax mwamo 0 pacysEa, cuemicHMe MAKCHMYME COCK-
TPATRHO XEPANTCDHCTHER 3 PCIVIMTETE OGAVICHMS BE NPO-
HCYOINT, B INIWE § EOPOTROSCIROSORA ofiacTw cnexTpa ma-

mpe 77 K 20 » nocse ofayweHmn rasua-EsasTaMme ¢ mHTE-

pos cuaTuX Opit 77 K o7 funocsca rasema muryeesERil



SoTopCm- “TMammera-LC0™ “ApaTyp~ “Bymas™ I
Topu
1 Dmoescu 5 D 5; D 7 o
e BEr | B’ | BB | oda'Br’ BEHT od o B
T O
Toobaysenw | L1100 | 19107 | 410 | 1Lo10" 1310 s.bm'_l
w'r 6210 1L610™ 30w 5010 12910 4810
e 4010 131" L1 150 1.2510° 4210
0P 37100 100" 12w 1.610" LW 4010
w'p 2010° 500" 3.810° 1710 1,1510° 1.510"

Kax supo o a1, caosenne yXasmux O3pa-
weTpos npe 77 K pocac

$oTUpEIRCTOpPOS TeMmCpaTYpe
@moenca 10° P cocranamer npwmowressso 13 % or me-
xosRoro wascwms. [amscimel pocT @uUnoesca raMMa-

wetpos se Goasme 30 % o7 mCxogworo MancHEn ¥ Mafimo-
amercs nocae gmoenca 107 P, a npu gmoence 10" P yro -
sesme socTEraet 70 % ¥V doroperactopos Tema “Bymxan™
ops gmoence 10' P mmenesne D° cocramaser 30 % or ma-
sansoro. [ipe oM SOTAT-EATTHRS OTOTYECTENTEILNOCTE
20 gmoenca 10" P nowr me mesmeTca.

L omn

s
2|

|

Puc 2 CocxTpasssng LApaxTEpacTHER SOTOTY RCTRRTC Thio-
cTe doropemcropos Tera “Bymos™ opu T K o w

DOC3 STy SCHIES (M- TR T I

Jlas saiscHerRt NPWIHH JCTPAIAINH OCHOSHMX Mapd-
MeTpos $OTOPECINCTOPOS B PETYIRTITE BOLICHACTRNS raMME-
EB2HTOS OOTy9eNES MOJIBCPrAlacE OABOSPCMEHEHO, KIX $o-
TOMpECMENEH § E30M T2 W OTIeIHLE OTOTVBCTRNTE -
HRC IICMCHTM., NpRAMCHRCMME 8 TR mseann. Hosmenernma
OCHORSAX DAPAMCTPOS, FAK MOTOSMX PEIMCTOPOS, Tak M $o-
TOSYBCTBMTEIMHAY MIEMEHTOS, DPAKTHTECKH HE OTINSLINCL
IPYT OT ZpyTa IT0T GAKT YEOMESCT HR BCIHINHTCIME0S
ATHNNME AMMI-KBIHTOS H2 KOSCTPYNLMOHHME MATEDHLIM
(NOpmIYC, NPOCRCTACHIGIC MEPMANNCEME OKHA, TOKOUPOBOIM
® 7 1) OTo0om CRETYET. HT0 MIMEHEHME OCHOBHLY RApAMCT-
pos $OTOPECIMCTOPOR, § OCHOSHOM, CRNANO ¢ WIMCHCHWEM
csoficts orosyscTesTemanix mementos [2.3] Cormacwo
paforam [13] sermwTemsoe yweHlmenme oSmEpyEN-

pcl

TensofR CROoCOGHOCTE $OTOPCINCTOPOS ®  POTOSYRCTRE-
TEAMEOCTH B KOPOTECSCOIROBOR OGIaCTH COEXTPE CRNWFO C
HOIMCHCHRCM BPCMCHE KIIHM OCHOBHMY AOCHTENCA TOX2 B
MOTYHPOBOANMKOROM MaTepiate. Kpowe Toro, me mcwmose-
HO, 4TO REIHANHTETAHOE YMENLIGEWNE HOTOTY BCTERTEILHO-
CTH 3 EOPOTEOBOSROBOR OfZacTH CoexTpa cammMO © YXYI-
mEHECM DOSSPAHOCTH KPHCTRLA

Hecaeayeuse $oTopesncTopus nocse gmoesca 10° P
MOIBCPTRAACE HIONPOHROMY OTEMY, KOTOPSA MposoIwics
5 werTpEiecxofl My$eTnEofl Do 3 CNCWMATMHO NPOTDES-
ACHIGIX, UTOMBCHMMX B BOLIYNC KBIDUCEAT SOSOTEAX.
MposoTsEWTeIsB0CTYy MOOXPOSBOTY OTEW2 cocTaaxwaa 30
MENYT, HHTCpsal Temneparyp 40-100°C, mamass gana otaw-
3 OTENNRIACE OT Npemdyymef ma 10°C.

Mocae xaA30OT0 UMK WIMepRINcs 0 ® 5; oTopew-
cTopos npst 77 K. PEIyasTarsi OTEHErS DOKIIAIM, STO Acdex-
Thi, COMMANMAC TRMMA-XESHTAMME, HOCST OJNH ¥ TOT e Xa-
paxtep, W npR S0-60"C mapameTp OTOPCIRCTOPOR DOTTH

Kax sugwo o mafomms 2, npe @umoesce mefiTponos
10” cu™ ymauTERSD yMeHMIACTCS OORAPY ANTCIMMAS CTIO-
co0HOCTS ¥ BOALT-BATTHES FYBCTRETEAMHOCTS POTOPEIHCTO-
pos Tama “Apxryp” ¥ “[Lmseta-CP". B nexoropux crywan
FOMCHCHRC VEIMERHMY MapaweTpos npessimaet 30 %

B rafamne 3 noxaass) WisewcHRs S5; ¥ D mpm paives-
HMX CMCRICHENL EAnpEmcHEs 1im 5 $oTOpeimcTOpos TEmR
“Bymxar” 50 % nocae obayscran HelTpoRAaMR.

Kax caemyer m TaGmms 3, womencioes 5; & O am §o-
Topesscropos “Bymas™ npw $moencax 10” u 10™ cx™ npe-
sumaet 30 % [o cpasscwmmo ¢ GOTOPCINCTOPEMN THIG
“Apxryp_ u “TLmsera -C®” $oropesscTops Ter “Byaxan”
MaImoTce Gosee PATRMINOHFO-CTOREAMME W PCROMCHIYVIOTCR
17w pafoTd B YCIOBENN NOSLIDEHHOR DATHMINE.



Tefimnm 2
o ofiryecyma Mo ofiry e Tocae
Nl | U= gmocscon 10% ad® | gmocscon 10™ ar®
o | «B 5 o 5 D sy s

BBr | odaBr’ | pBr | ode B’ | BBy | aduBr’
100 | 22107 8710 81107 25100 | 25007 5

1 150 | 2610 95610 3w 310" 2910° LW
200 | 560 1.210" 1510’ 4300 | 308108 | 7000
100 | 73810 | 9510 | 3810 | 5510 | &7 | 3210 |
2 150 | 83410° | Los0”® | 430 9.510" Lo’ 1510
200 |93610° | 1250" | 200 950’ 250 300

Tofinna 3.
Mocse 1
s 1 A - R e e | b e
e uB S [} 5 D 5, o
BBr | odaBr' | pey | ad B | pBr | o ™Br’
00 | 2910 | 130" = E 157100 ST
1 150 | s4510" | 202.10™ - - 1510 950"
200 | 69710 | 2,02-10® . - 293107 | Lixn0™
100 | 2020100 | 4710 . - 1810° | 211
2 150 | 37310 7.510" - A 1510 22w
200 |51310° ] asw0f - - 130 | 3w
3 00 | 200101 16100 [102100]| 41100 . -
1% | 30510 950" L1-10" 4.710"

4 | 100 | 21410 | 16100 | 801107 | 341100 | - -
15 | 33810° | 1610™ |938610° | 33100" - -

] 100 |31610° | 2031 | oW
150 | 50710’ | 2mw* e’ | a3 |

B peyymsmare ofinysomes rasoa-csawTavw © Gomumnar  =mx $OTOPCINCTOPOS. DTH SOTOPCIACTOPM MO TEXHOIONHM
$mocncasn (10" P) roxonposofiiue SuBOMM I MITEpMATE  WOFOTEATHEIOTCS © SMCOKNME KONTAKTAMM, ¥TO ¥ SEASSTCH
sapxst MC-16-13 nowepsesn @ sunue i crpon. B ocram- i ocsossie oTartmes o7 $OTOPEINCTOPOS THIE “ApaTyYp”
HUYX EDSCTPYELNOHELY Martcpuamy wmcucsnfl #e of-me-  » “Tlasers-CO". b
py=eso. Hasomer, CSeIyer OTMETNTL, 4T0 No acell sepoaT- Tassow ofpasos, OpoSE ICHEMMH BCCACIOMHREME ) CTH-
HOCTH, DOSMIICRNAS PADENOSFRS CTORNOCTE $OTOPEIN- HORICHO, ¥TD YENMNMME $OTOPSINCTOPM MOTYT OWTh ¥o-
cropos Tamz “Bymas” canme ¢ Texmosormcfl MWOTORSS- (EMNO RCNOAMIOEENE! 3 YCIOSENX DOSmCHNON pazmamn

[1] KA Asses KA Acwed-sade I K MNyceimos, O H Ko sanpemcHsof 30808 ¥ noTyMeTLws, = 1 Mlssos, Bac-

ruew, 3 K0 Canaes. " C.Cowiru Bompocu oSopormod mas mxosa, 1980, c. 59-61.

Texmmoe, 1984, cep. X1, s 3 (94), c. 17-19. [3] @4 3aumos, I 1O. Andepcon, AA Qpyecea. EB Cy-
2] @4 3awmos OB Nopmxosa u Op Buessme pauuws- con Bonpoc obopomsoll rexsaen. 1982, cep. X1,

M BHA08 OGTYSCHEN Ha WMeRTPO@EnRTeCEEe caoficT- sun. 3(86), c. 4346

sa Cd Hg, Te (x=02) C6. MNonymposoxsmay ¢ ymolt

K.D. Osgarov
CduHigs.«Te ISASINDA SOYUDULAN FOTOREZISTORUN 3SAS XARAKTERISTIKALARINA
IONLASDIRICI SCALARIN To'sIR|

Magalade Cd,Hg|.xTe bark mehluly ssasnds hanrianmey fotogebulediciionn sas wassalorine, konstrukviya we konstrulsiya
materallarms mivtelil nov onlaghno slatarm ' tadgeg odiimugdir Qeyd edilmigdir ki, fotogebulediclerin esas
M—__mmwh . Tedgiq odilmiy fotogebuledicilern sizatara
gary davambiap 'y cdiimsy ve onlane vaksek it H“ﬂ-‘”w

THE INFLUENCE OF IONIZING RADIATION ON THE MAIN CHARACTERISTICS OF THE COOLED
PHOTORESISTORS ON THE BASE OF Cd,Hg, Te

The mfluesce of the wewnng racation of different kind on the mun parameters, clements, constrection matcrials of photoreceivers on
the base of CdyHg| 5 Tec bave been mvestigated. It 5 established that the varations of photoresisior mamn parmmecters arc masnly connectied
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with varmsions of the propernes of photosenutive clerments. The forecasting data on the radiation ressstance was obtained and recommenda-
Boes for thew operanons under high-sradiaton conditons e prven
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CILD Il Ne 4

JEKTPOHHBIE CBOHCTBA MOHOKPHCTAJLIOB PbGa,Se,

b.I'. TATHEB, HH. MYCAEBA
Hucmumym Qunocu AH Asepbaisdxcana
370143, 2. Baxy, np. I [Ixcasuda, 33

t—uh-nmﬂ_lmm“mh_m

B cnexTpe goToron ofeapymon: ENTCRCHENUE MaxCMy M apw $30, 760 x 1000 me. Mo npassty MOCES M3 KOPOTEOSOIMOROND M-
CEMYME OOpEISInG IEpusa Spemornoll sosu PhGagSey passas 235 3B, C poctou msexTpsrsecsorm nom 30 10° Blow wascmeans
mm-n“mmﬂl—m“mp:Mzm

(089 28)

c—mmm-mmm—;mmmmm:a-
13501460 3B, wec0T WOCTO RETPEMAME B IPEMLC COTHRCCERE NCPCIOIM, EOTOPMM COUTRCTCTINIOT E;=2228 m Ey~2 350 3B, coor-
scrcThesmo. Tommeparyponic soofemmecntil Eo; 8 £,a COOTRETCTRCMIO, pasimd - 06107 u 4. 75107 287K

Coemmmesmec PbGa.Se, snepasic CHNTEIMpOSaNO asTOPa-
wm [12] woTopiie yCTERmOSMIN, STO ITOT DOSYIPOBOINNE
HMEET OPTOPOMONSCCKYW) CIPYETYPY © DapaMeTpaMm
#1064 A, 5=1094 A, =636 A = npocrpancrecsmofl
rpynnodl Bbmm. PbGa_Se, smasetca dotosyecranrennm 8
ofmacTn 0.4+12 wxm ¢ xparnocrsio 107+10" n sucosooss-
HMM NOTYNPOBOIHHEDM ¢ VILILHMM CONPOTHAMCHREM OXD-
20 10" Ose-cn npm 300 K.

Buscherne MCIamiOMO8 LICKTPOHHMY FIICHEA B MONO-
spucTazmax  PbGa Se, 1pefycT mccacaosammx mexTpese-
CHHX, $OTOMIEXTPWIECENY N ONTHICCENX CBOACTS B IMpO-
DM WHTEDSLTE TEMMEPATYP H Meprun $oTonos. Hackomuo
H3M MOBECTHO, ITH csoficTsa womospacTatsos PbGa Se, me
myscuid. B macrosmef pafote npexcraasenu poywymTaTh
FCCISIOBARWA  JICKTPWHSCEEX W POTULIKTPHSCCENT
c30ficTs R EODPPHUNCHTE ONTHSCCKOTD DOTJOWMCHRE T B
smosospecTaLtax PbGa Se,

Cocamuesme PbGa Se, caFTeMposaso ciaascwHmes
IOMDOECHTONS 8 MakyMDOSAHHAX KEIDUSEMY  AMITYIEX
(107 sm Prcr), MIATHX B CTEXMOMETPESECKIX COOTHOmE-
meny. Mosospucransw PbGa Se, ¢ paswepaum Ix1x2 oo
SJpamcEL weTol0M Bpmiswewa-Croxfaprepa 1o coexm-
mesme ofaamaet uenosecyno-croRcTOR CTPYXTYpOR, ero mweeT

MCHICTCE OT REATO-OPANACSOND 30 TEMMO-KPACHOTD B 328M-
CHMOCTM OT TOMMMEL

PesyanTated mimepennit w ux oficyaenne

a. InexTpHacckne caolcTRa

J2BECAMOCTS TEMHOSOD TOKE 0T TEMNEPATY i HIMCPCHA
s mwTepsase 200+400 K 3 aextpsrsecxon nose 7.5-107 Bricw
M PETY ALTaTW OpeCTaAdcHy Ha puc. |. Brano, 9o 8 yeman-
HOM EHTCDSASE TEMTICPATYP TEMAOBOA TON WIMEHSETCE OT
10* 30 10" A. B noxysorapeaarsccron sacurrabe 3amm-
camocTs [gI ot 107/ T COCTONT M3 TPEX YSACTEOS, ¢ HAKAD-
sasw passnawi 022, 060 u 0.7258.

TMos23amo, STO NpW ICMEHCHNN IIEXTPHISCEOND DOX OT
50 30 3-10° B/cw Temmonofl Tox, npoxozmmsR wepes CTPYX-
ey In-PbGaSe in ysewwrunmacrcs or 107 a0 10* A
BAX, » ofimacTe sapymesies 3axosa Owma, ¢ yseawsesmmen
TEMPCPATYPS CMCIEACTCS 3 CTOPOHY HINKMX MICKTPHICCKHX
nosefl

-5

-6t
A

T 35 71’: K
Fuc | Touncparyprns MancumcoCTL TOMBOBOIT TOKS B MOBO-

cpwcTatm PhGaSey npm ascxTpesccaow nose
7-10° Bl

AHLUN0 MCOCPHMCHTATRH IANMKY (MIMCDEHRE Tpo-
BOILTHCE HA NATH OBPaNiAX ¢ DEIHMMH TOTIINHAMK) D0KE-
JMBACT,¥TO B MHTEPSATE MeXTPHIcCII: nosed 107 107 Bion
» crpyxType In-PbGa Se,-In mmeeT wecTo TOR, Orpases-
il MpOCTPasCTRCHNMM 3apaIom [3]

Hh TeunepaTypRan MSRCHMOCTER REECKIRONRLY TOROB
[4] a2 mowoxpwcTaiscs PbGa,Se, maflaessy woRECHTpaLMS
caofommix mocuTesedt n.~1.6510%” xeasmyposess. ©ep-
wn £,~0.76 3B, nozswmmocTs socuresel » = 20 cu’/Beex,
xosuesTpaIRs sosymex N.=1.35-10" cu”, smepris axtuma-
wn sosymex £,~0.72 »B. [pw ouenxe yxaammix st



LIEKTPOHHBE CRBOBCTRA MOBOKPHCTALIOB FoGs.Se,
BCOOILIONAES MINACKTpWNecKas npowsmmewocts PbGaSe, rae C - nocTommms, £- mMDHES ANPCMCHWOR J0MM DOTY-

1§ onpeleIeHIaY HAMMH 3 EMEOCTHAIY MIMEPEHNR

b @oToLlexTpEwerKwe cBolicTRa

CoexTpamuiioe pacupescacume $ortoroka (CPOT) am
smososprcTazios PbGa.Se, mMepeso s HETEpLIe MEprus
dorosos 1.13+3.10 »B. Pesymsmaru momepennit CPOT mpw
300 K 1o pauawessix 3SexTPHSECKRX DoSefl NpeacTamsensd
s pic. 1. Ha :asacinocTd $OTOTOKE OT LTHEM BOTHM -
ABOWCTO HUTySCHES BRIRANCHL HHTCHCHBNLC MAKCHMYMM
opm 530 mu, 760 » 1000 mv. Buamo, 970 IMepreTIriecxoe
POSOECHEE ITHI MAECHMYMOS He EENCHT OT BHCIINETD
wexTpEsecsoro nom Kpose Toro, © mMesesmew 132KTPE-
secxoro noas or 10 30 5 10° Biow $ororox ysemrumactcs
ma 1ma nopaaxa Mascayw npe 530 sa cooTseTcTeveT cob-
cTeewBofl MPOSOIAMOCTH, @ LTHNEOBOIROSSN MAKTHMYML
offvcroateny npEdecau B MosoxpacTatasy PbGa Se,

Mo npassry Moccz [5] 10 KOPOTECBOAHOBOTO MAKCHMY-
M2 QOTUTONA MOKRO OOPCICINTS MMPHHY IanpemesHof
somu PbGa.Se, B cooteeTcTiam ¢ ITHM ODESEIOM, COOX-
TPATLHES YYBCTRMTEIMHOCTE S (Av) QOTONPOSOINMER  oOf-
pescaseTcs oTHOmeHMeM $oToToRa ($OTONPOSOIMOCTH)

.
v
1
L
;

i

FPuc 2 CocxTpamsant pACIpEISCHRE OTOTORD WOMOEPWCTL-
m PoGanSey npm 300 K » mpeacomession 1aexTparee-
cxom nose £ (Biowk 5.0 10° (1), 2.510° (2), 510’ 3),

75107 (4) 1.5-10°(5)

Iy(hvik umcwaywy $oTorona ($OTONPOSOIMMOCTH) NO
SRy OmeR Gopay e

I,(hv)

St‘hv}—

(1
enax(B1V) 1+e:q1c(£ -Iw)]‘ (a-as) 3

27

nposoamxa My $opayan smamo, w10 5 (Av) ymesnmacTcs
s 1ma pra, worm E~bv [o mesuw npescTanscnmav i
pec 2 suvBcieso sEmvenne £=2 35 3B 1w PbGa Se, Mpw-
memenne yrasansoll dopwym 5 [6,7] nomomeao m coex-
Tpaassof  asRCHMOCTR  $oToToRa  ($OTOMPOSOIEMOCTH )
ONPEICINTE MEPHEN RSpemesEsux 108 11n FeS, (086 »B),
GeSe (114420011 sB » L167+0.025 7B » manpassesmn
ocefl 2 W o, COOTRETCTRCRNG), KOTOPME XOPOIDO COMAACYIOT-
CR C ONTHIECKRME SANNMMMN.

Hecaesosasmen TeMnepatypaofl MascEMOCTE $oToToR:
ofsapy=cno, 10 $OTOTOK YBCINTHESCTCE ¢ POCTOM TeMIE-
parypsd 20 365 K. 2 jares RITHEIST YMeHRIATLCS B Kafimo-
merca TT $orotona. 3T IMET OCHOBANNE CHWTATS, ¥TO B
Hnpemes=ofl Joue MOBORpRCTRATE PbGa.Se, mweeTcs mma
Tima pexosGmminsossnay ypoasefl [§]: Gucrpue (s-pesr-
pui) 1 mexrewme ( r-gewpud). [lpe Temncparypax. cooteet-
mmmwm
o-dmmr-ﬂrmlmm

mm“:rm-m
NEPEXOTY ITHY MPAIOS Ha S-UCHTPM, B CANIH C 9CM YMCHS-
[MACTCH BPCME EHINH CROBOIAMT WICNTPOROR M HAODOIACT-
e TT $ororosa. Oupeacicso ICPreTHICCEDS MOMUECHNE
DeHTpoR pexonGuraiy ( r-newTpos ), passoe 089 8.

. Dareseckwe caoficTea
Pesyantaru wmepessl @ (hv) aas obpanua Tosupewol
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B.Q. Tagryey, NN, Musayera
PbGasSes MONOKRISTALININ ELEKTRON XASSoLaRrl
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ve temperatur sdamadinm, habele optik adulma smsahnm tadgag netxalen meqaleds &7 sismi taper

Mﬂﬁﬂ“m&nlﬂ-‘“h'—-‘r“mm. Moss
gaydanna saslinarag quadaliah maksmumdan PbGa:Ses krstalmm qadagan olunmus rolajimn i ta'yin clunmugdur Flektri
sthounm 10 Viem o geder artmas e fototokun maksenmnu iki tartub bovivir

Optik udulma spektri bu krstallarda foton encrpsmm 2 240+2 460 ¢V vo 77-300 K temperatur oblastnda tedgg olunmumdur
Enerjinin 224042280 cV 22801 460 eV intervallannda uyfun olaraq 300 K-de enerjileri £,,=2 228 vo £,,=23%0 ¢V olan cop ve
diiz optk kecuflor 47l gistary £,, ve . -0 temperatur smsah uyjun olaraq 0.6x 104 eV/K va 4 75x 104 eV/K -9 beraberdir

B.G. Tagivev, N.N. Musacva
ELECTRONIC PROPERTIES OF PbGa.Se, SINGLE CRYSTALS

The results of mvesugation of dark current, the spectral distnbution of photocurmont mnd tonporatore quenching. also absorpoon coctf-
cxent m PhGa,Se, single crystals obtamed by the Brigman-Swocharger method. are presensed.

Intensive maximams af 530, 760 and 1000 am are detected m spectral distribution of photocrrent. The band-gap. which egqual 2 35 ¢V
was determuncd from short-wave maumom Photocument increased more than on two orders magnitude with the grows of eiectnc field ©
10" Viam Actvaton onergy of recombination r-centres (0 §9 ¢V) was determunsted from temperatire quenching of photocurrent.

The spectra of optical absorption of PbGasSe, single crystals was mvestigated in the photon encry range 2 240+2 460 ¢V and & tom-
perature 774300 K. It is shown, that mdirect and direct optical transitions with £,.~2 778 and £.~2 215 ¢V at 300 K mkes place in the
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CONDUCTIVITY OF HgTe CRYSTAL UNDER CONDITIONS OF ELECTRON
AND PHONON HEATINGS
M.M. BABAYEV

Institute of Physics of Academy of Sciences of Azerbaijan,
370143, Baku, H Javid prosp., 33

The conductrvity of HgTe & low lamice temperature s studsed. It s shown that longwave acoustic phonons m HgTe are heated sroeghy
d:uu_yhﬂz—um_hh-mﬁpﬂud“-_--htﬂ-ﬂ The resuits are

compared with expermmental data

In the papers [1.2] the conductivity of HgTe at liquid he-
hum temperature has been studred expermentally and a non-
imeanty of currens-voltage characteristic has been observed.
It is shown that under conditions of the experiments [1.2] the
heating of clectrons does not influence s mobility u. How-
ever, the noalinearity s related to increase of the concentra-
tioas of electrons and holes i the electric feld.

Theoretically the noalinearity in the HgTe was studied in
the papers [2-5]. It was shown that under conditions of ex-
periments [1.2] heating both of eclectrons and holes
(T,=T.>T, T is the lattice temperature) [3] and longwave
(LW) optic phonoas also (T,=T,) [4] takes place. In the pe-
pers [2-5] it was assumed that LW acoustic phonons (which
imteract with electrons and holes) were in beat equilibrium
with the lattice In the present paper it s shown that m HgTe
at low lattice temperature (in particular, under conditions of
experiments [ 1 2]) LW acoustic phonons are heated strongly,
and it is necessary to take into account thew heating.

The basic equations of the problem are equation of neu-
trality and energy balance equation We assume that the ac-
ceptor concentration is sufficiently small and 2l the docors in
HgTe are ionized (2] In this case equation of neutrality has
the form o+ N=n, where N, , 1 and p are the concentrations
of domors. electrons and holes, respectively. Let us assume
that the equivalent electrochemical potential of electroms
=0T, >1. ie the electron gas is strongly degenerated and

the bole gas s nondegenerated. In this case-
ﬂ_{z-;z{f{ l“] - p.!z._';n)ie‘“l (n
3k ar i

The energy balance equation has the form of =¥, +#.,
where o'is the conductivity, £ is the electric field strength, W,
and W are the energy losses of electron-hole gas due to sca-
tering at acoustic and optic phonons, respectively. The en-
ergy loss W, was calculated in the paper (4], and ¥, is calcw-
iated in the present paper.

We assume that for the LW acoustic phonons the distri-
bution function has the form of the Planck distnibution with
the temperature T. [6]. Caiculations show that the energy of
clectron-hole system is transferred 0 acoustic phonons
mainly by boles and

i

L

&=£.'L[§ e iSrprirn). @

x=kKp

where 3 and © are the constants of the deformation potential
[4], o is the mass density of the crystal.

LW acoustic phonons transfer the energy obtamed from
electrons and holes to the thermostat Under conditions of
experiments (1.2] main mechanism of energy scattering of
LW acoustic phonons is scatiering by the crystal boundaries.
In this case scattering energy is

where o, is the mass density of liqued He, 5; 15 the sound
velocity n He, L is the size of the sample. At equilibrium
conditions #,= N, .. In this case from (2) and (3) we obtaim

|
% _T £ ;[-a ~ab+—b") . (4)
T, -T r mlp\2

For the HgTe placed mwo liqusd He it follows from (4)
that T,-T,<<T,-T, ie. T=T,. So, in HgTe at low lasiice
temperature the LW acoustic phonons are in the state of heat
equilibrium with beated electrons and holes, and one cannot
consider them t be a part of the thermostat “Narrow throat™
for the scatierng of the clectron energy by acoustic phonons
is the channel by which the energy is ransferred from the
Bcoustic phonons o bguid He.,

For HgTe the conductivity is o=enu +epgeeng. In
order to determine conductivity o (£) or concentration of
electrons o (£) s a fumction of electric field £ (mobility of
electrons 4. is considered as 2 parameter taken from the ex-
periment) one must determine at first £(Z) and T, (5). The
concentration of donors is determined from the value of
electron concentration 1 (0) in the absence of the electric
field. From the equations of ncutrality and energy balance we
obtain the followmng set of equations:
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where 8=T,/T,a; is the lattice constant, &, and . are the
frequencies of optic phonons, =, and s, are the velocities of
longitudinal and transverse sound in the crystal respectively.
The numencal solution of equation set (S) gives the depend-
ences on §and 5 versus the field £ The calculations are pro-
2. <0032; =052, he=0017 eV, he=0015 &V,
52810 cmis, ==1610° cmis s,~1810° cmfs,
16510%m, o8 igmian’, p~0.1l4gmicm’, 2=27eV,
=13 eV. The values of ™42 K n/0)=210" cm”,
=10" cm®V-s, £=0.01 cm are taken from the experiments
nz

The results of calculations for the §7Z) and 1 (E) show
that the clectron-hole system is heated significantly at the
values of field £ 2 0.1 Viem. Inchusion of energy loss cannel
due to the scattering by optic phonons occurs i £ 2 | Viem
(& 2 3). The theoretical dependences #(E) on 7(£) and are
shown in Fig |. In Fig 2 the dependence on electron concen-
ration o {E)obtained from the (1) and (5) is shown as a
function of field £ Experimental results of works [1,2] are
also shown here. The comparison of theoretical dependence
with experimental resuits shows that the theory satisfactonily
describes the eapermment. However, there is some difference

at the weak electric fields. This difference may be related w0
possible roke of acceptors in the experiments [1.2]
!a., '

A
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Fig | The dependence of nondancnsional clectron temperature
& md equivalemt clectrochemcal potestial 7 on the
clectnc ficld £
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Fig 2 The dependence of ciecwon conceatraion » on the edec-
e fecld £ The imec = theory dae, pomis me cxpen-
TWET TN
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miery, VA Smirmov. FTT, 1974, M 16, c. 1620.
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MM Babayev
ELEKTRON VO FONONLARIN QIZDIGI SORAITDO HgTe KRISTALININ ELEXTRIK KECIRICILIYVE

cleitron iemperaturuna qeder qumas vo bu gurmamn cektrik kegmainmin hesablanmannda ezere ahnmasmm zeranin gistand-

apanimepdir.

FAEKTPOMPOBOAHOCTSE KPHCTAILIA HgTe B YCHOBHAX PASOINPEBA JIEKTPOHOB H ©OHOHOB

Teopermecan mywema wexTponposaamocts HgTe mpw mrmoo: resmeparypax pemere. Momneso, 570 L MGHOSOIN0MIE SNy
caEe $OEIEL PENOTPERSOTCS 10 TEMMEPATYPL LMETPOSOS N YHET EX pasorpess meofunmd PaccTaTaNs MSSCHMOCTL SDSmeSTRaInN
_q-u-—n-m_m“m_
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®OTOINEKTPHYECKHE CBOHCTBA p-n NEPEXO/IA HA OCHOBE Cd,Hg, . Te
B YCJIOBHSIX PA3OI'PEBA HOCHTEJIEHN 3APSJIA.

Baxy, 370143, np. I Jxcaswda, 33

lMpsscacns perTy IBTITL MCNCPMMOITLTT BICICIOMMN TLICHRS POOTPCES BOCHTEICH JPILEE § -6 NEPCIOIC M3 OCHOSS MORD-

pmcrarsos Cd Hg, Te » nocromens ysexrrpsrsecn nome

Hryeon coesTpaTLise MSECHUOCTE § BOSLTREMICPELY TIPENTIPRCTHER $OTO- # TEMNOSOMD TOKR Toramo, 770 0 ApeKTEpRCTS-

i MVCIONICH TOPEWIME SOCHTC MM T0L 1)

Kax posasamo » pafore (||, nps moxofl xosDesTDa
HOCHTCICH EpAia B DOJYNPOSOINEES HX PEMNPES MONHD
OCYEECTRINTE ¢ NOMOML0 MOCTOSHEGID MICKTDPENECKOID
oML IO NOIBORNET PACHIHPHTE BOMMONHOCTH [Psee
mpufiopos, pafoTmoumx = ocmHOs: mammoro wpPexm
IpvTOR CTOPOEM. MeTOl yaoben 18 pocresosawes caoficT
W ocoSewnoCTed TOPATHX HOCHTESCH JapaSl. T.A WX TEMmE-
PaTYPa OCTRCTCE DOSMIDCHHON OTHOCHTCEMAD POWICTER KpR-
CTRINE O9CHR J0ITDC BPeME. 3T0 OCOGCHED BIKHO B CREWM C
TEM. YT0 B NOCICINES BDEMS P-0 DEPENOLM € MOPSTHMHM HO-
CHTEIIME MPEI DWTMOTCE HCOOIAI0BATE B EASECTRE fDe-
CMENED MOMNOID SCPRoTD ELTyieHEs (1], a Taxwe 5 e
CTBE YCHANTERS B MERCPETORE LIEKTPESOTKNN CRIHAM08 [3]

B macTosme#t paboTe IJNCOCPHMEHTATAHO RCCICIOBN -
JOMPCE WOCHTESSH JApAIa B PN DEPEXOZAX EA OCHOBC
Cd Hg,.Te cummin DOCTOSHMMM ISCKTPWSECKNM NOSeM,
MPEACACHHMM B30 NIOCEOCTE mepexaza [lpw ytom, »
HACTHOCTH, paccdoTpersd BAX npe paumrosn rpoomm
IMEXTPEICCEN DOREX, @ TEKAE COCXTPAILERN XIPAXTOPN-
CTHES $OTOSYSCTENTETLAOCTH @ ATHEHAC CRCTE Wl D.1C B p-
n OEpeI0le. HHMINEDOSIHNOS rPOOUING Nosew.

Hecresosasms nposozanecs Ha ofpasmax, wsmesumo
$OPMY OPEMOYTOIRHLY CTepame Truwoll oxoso 2-3 ww, ma
TOPUATL KOTOPWY GLLTH HIHECTHL! MHINCEMLE OMMSECKRE EOR-
TasTu B pewtpe crepams myTew mddym pryTH cotm-
B P-fi DEPEXOL, A HA MPOTHRONOACKEYI €0 CTOPONY
HAEOCHICS OMWSCCKRA EOWT2ET Takmm oSpatos, Trolu ouw
ofi BAXOIMTACE HE MBHNOTCHUEABHOR noscpxmocT. Kon-
gesmpames  wocWTeacfl sapaza 8 ofpomx Cd Hg,  Te
(028<x< 032) Geusa pamssa 7-107+3-10" ™. Incoepn-
MENTLIMERS YCTAHOSKA GAita AMAIOrWYHE OMECaHEOR B pa-
Gore [1].

Mipm mccaesosasmesx BAX i crpysTyp mmemaiocs
CYMMIDHOS MAICHRS HANPEECHES H2 P-0 NEPEXOSS W HAIPY-
WYEOM CONPOTHANCHNE. 3 TOK IDMCPIICE WY MAMCHMN H3-
npamesnes ma marpymme. BAX 1 ofpaum Cd Hg, . Te ¢
x=023 opumescus s2 puc.] 1w panTNMELX HanpExcasfl,
HANDIAICHMAL. A0S [LIOCKOCTH p-n nepexoda [pm yros,
kamias BAX cHMMLECH 1IN ISYX NPOTHBOMOSOEHMY 0O~
aapsocTefl “rpOOEET” HANPEACHNE

Kax ssm0 10 y1or0 pacynxa, BAX p-a nepexosa ¢ poc-
TOM “TPEIMDET0” FANPAKCHRA CMEELMOTCA § CTOPOHY OTp#-
mTeTn mnpexcEnil. Haowenenne nonrspwocTw “rpeome-
07 HANDEKEHNS ME HIMCHSST HAMDIAICHME CMCICHHS KDH-
BN, MIMCRASTCE TONMKD SGCOMOTHAS BEINWMES ITOD CMC-
meEns

1 i 1
WO Umb w0
Puc. | BAX P-a ocpecRoas s oceome Cd Hy, ,Te ope prumes-

TrpexMgET T METPEETHREL
GB:L1%% 22153320 =80 K

MNomysermnie JSCHEpRMCHTATLHME TADAKTEPRCTHER, 3
TAKKE BMBOIM caemamme 8 [ 1.4 5] nowmonmor cawrany, vTo
cmemenne spumaix BAX 3 croposy oTpmmTeimx Ranps-
wennfl Cawmano ¢ pmOrpesoM HOCHTENSH MpaIa. JwcnepR-
MCHTH OPOSCICHNRIC HA KPRCTALIEY C PELTHTHMMMN IMAMET-
PEME p-f NEPEXOIE NMOLIELTH, YTO C YMCHLIDEHNEM JHEMET-
PR DEPEXONR YMEOHMEACTCE AIMSHNE 3 1C, cammEsON C
“rperoupe” NOSEM, Ra MIMEPHTEIMYIO Hens. B mamewm cry-
Sac, ITO NPOWCYOANA0 Ha -0 nepexode ¢ d= 750 wou

saropa PM-2 s mirepsane s sonn 0,754<7 wea.

B poyymrate yax accacaosasmll yCTaEORACWO, WTO B
MSHCHMOCTM OT BETHIHHM “TPCIOICTD” MANPEMeHRS $OTO-
TYBCTBHTEAMHOCTS MOReT Gl “nosomaTemsofl waw ~“oT-
pnmTensol”, T.C. Ha PIUTFTY COCKTPRIMRY YSSCTEIY
caet cammraet BAX 8 pasnse cropomsl. JxcnepuMenTi opo-
BelCHHME M paLTHSMMY OOpIUmX NOEAATH, YO TOT M-
$CET MBRCHT 0T HNTCHCHENOCTH MAINOMETD Ha ofpaen -
SyeHEE, MAMPEESHNS CMOMICHMS H BEIEYMHL “rpesomern”
ABETTPHEECKOND HOAK.

Ha pmc. 2 zan vemmeparypu 80 K noxzsaso inuescsne
LW BOANA CBCTE, OPH KOTOPOR NPORCXOINT NCPEXOl, &
ARCHMOCTHE OT MNTEHCHEMOCTH CRETR MPE “Tposomew”™ Ha-
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Fac ] JaancrmeccTh 15004 BOTHM CBCTR, ITPW SOTOPOR mpo-
BOLOINT DEPEXO0L 0T MOUIROCTH MLEMOSNETD HLTYwe-

RN R p-n mepevad s ocmose Cdy Hg, -Te mpm
“rpocmou” mopexenmm 25 B ™80 K

npaesmn 15 B # npe OTCyTCTREE EROpEECHRS CMemCHRS
2 ofipyma Cd Hg, . Te ¢ x=030. Kax sszwo m 10r0 pe-

TOK, 2 [PM YMEHMDCHHN YHaCTE2 P-N CTPYETYP - MpPOXOIHT
ofparimufl Tox. [ICACTRNTEIMNO, YRCINICHRES KOMICHTPAIDN

(2 OPEBOINT K YMCHMGICHEI Ml CONPOTHAICHMA N0 CPAsHC-
HMN) C COTMPOTHAICHWEM JATEMMCHEOR 0GI3CTH DO P-o Ne-

corzasams wa ocwose Cd Hg. . Te sctextopu HK muryseso
€ YAYSIDCHFRIME MEPEMCTDIME.
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< 1028-1031.
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S.I Michdiyeva, N.R. Mammadov
YUKDASIVICILAR Te BSASINDA FOTOFLEKTRIK
QIZMAR SORAITINDD Cd,Hg, , o KECIDIN

Magales CduHg: «Te monokrstalinm p-o kegidinda sabit deking sahasnn to'sn do varanan gonmar yekdaypyiara besr odiib
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S.L Mebdiyeva. N.R. Mamedov

PHOTOELECTRIC PROPERTIES OF p-a JUNCTION ON Cd, Hg, . Te BASIS UNDER HEATING CONDITIONS
OF CHARGE CARRIERS

hhﬂhhﬁh“iﬂpﬂhi%ﬁ“iﬁmdﬂiﬂﬂ“m
of photo snd dark currents and spectral dependence on photoconductivity have been sudicd. It is shown that these characteristics have

cased by hesting of charpe carmiers in direct electric ficld
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TEILIONPOBOJAHOCTSH TBEPABIX PACTBOPOB CHCTEMBI TlaTerTINdTe,

M.M. 3APBAUIHEB
Azepbanoxcancxuii Hroycmpuassssis Hycmumym,
373200, 2 Cymcaum, 43-i xeapmaz

Pafors nOCRMEmONS ROCICI0ERNNY) TEIOOPOMTHOCTE MOMOEINCTLLIOS TRCPIWE pacTsopos Tlin, Nd, Te; Onpescacind souasmom
pacceamms $omonos » . [locTpocss e Pl " CocTas-Teruass caofcrsa” cecrems Tln Te-TINGTe: » ofizacT pacTsopwmccTa.

Yoamoasmes, o 5 tecpit pacteopax Tlln, Nd, Te; oo wcpe pocTs COSCPEaNS SOOI § COCTESET JHRTNTEILED YMCHLIEOTCE
PEmCTOUSES TORIOAPOSAIROCTE W NOKAMTCN CTEHCHR 3 ¢ TOMDCPaT) Proll SaamcccTi

Bussieno, ¥T0 8 7T TICPIAN PACTSOPEL NPH TEMTCPETY AN MaBe Jofaencynd B paccomsmn $ORONCS OINIEPEMERND C TPETHORON-
HDW MPOGECTIME REPEHPOCS IXTHEN IO PO NI HOPMLTLNE MPOLCCC B PRCCEENNE M3 TORCTHLL

B nocaegses spews sospoc muTepec & Tpofisniw 1 Gosee
CIOMEM COSIMMCHIEM, B COCTES KDTOPSL BXORNT MES09-
Hide § PEAKINCMETLELC MeMCHTH, OZHMM W3 TEKMY ofhen-
To8 mmancTes cuctesa TlaTe~TINT e, Hocacsosamno xo-
Topoll mocasmes pua pabot [1-5] B mex ycranmosaeso, 510 8
cucTeme TlinTe-TINdTe; cymecTsyeT ofmacTs pacTsopmMo-
¢ 30 10 woa%s TINdTe; npw xosmsaTwoll TemmepaType.
Taepmue pacteopad Tlin, Nd,Te; xax # scxoznoe coexmme-
e TlinTe; EpRcCTALTHIYIOTCE 8 TETPArONATRHON CHRIORNK.

4TO BCE COCIMECHEN ¥ TBEpIME pacTsopul cucrems TlnTe -
TMNdTe; ofrasm0T NOTYMPOBOIMHKORUME CROMCTRAMM, OfF-
PeicIcHEM THI APOSOTHMOCTH H OCHOSHME ¥ DOy TIPOSOINN-
EOBMC MEPAMCTPM, HIYHCHM BOTMT-IMNEPHLE XIPANTEDH-
CTHEH, MEXTPONPOSOINOCTS 8 CHIBHMX WISKTPHYECKHL NO-

mese B 3p € d1odl TOYKH IpeHMS MPEACTRATSCTCS MHTEPEC-
MMM HOCASI0B3HNE TEOSOMPOSOIHOCTH AHMIOTPOMNAX KDPE-
CTRII08 TRCpaMX pacTecpos cucTemu TlnTer-TINdTe; ¢
m“mmmw
HOR.

MeToamks IKCHEPHMEHTE

Ofpoms 119 BCCILI0SAHHA TEMLIONPOSOIHOCTH MATY 2
W weTo20M Bputzawesa Boe ous MMETH D-THN NpOSOIe0-
T

TemonpPOsOTHOCTE MIMCPLIH CTIUNOHIPHLM WETOI0M §
SV EPECTRASOPAUTCCENN HANPAAICHRNX: (PN Dapay-
TETLMOM M NEPRCHIMEYISPHOM HAMDASICHNY TELIOSOMD
noToxa & aaocxocTR (001 ] npe 80-330 K. OGpausl, ma soTo-

PenvarTam & w3 oficyasesne

Ha pmc.| DpeacTandsesis TEMDEpATYDHLC IANMCHMOCTH
ofgiefl TEMIOMPOSOINOCTH (£) 118 WCCICI0SAMMMT COCTE-
808 Hiuepesmuic seurouini OOYCIOLNCHW PEETONMMM
BAIEI0M, BOCKOALEY MIEXTPOHESS COCTIRMGOULES, DAcCHR-
TRHHRS N0 HISCCTHOMY Buacwara-@pania.
gan pawssix cocrasos mopmaxa 107107 BuoiuK), w0 me
npeswmaet 1% of ofmed TenaompoROIROCTR.

Lgxu_, Briwid

e = L

2p— v B — ~2f
LgT:K

Fur | 2) Tmscwsccti ofimef TEn 0npOROANCCTN 0T
TEMDEDSTYPA NPW MEpATIETLR0W (#) B nepeEIR-
) ISpRoss (£ | | EECDEAICHEN TCIIIONNT MOTOER

{001) TiiaTe; (1, 4), cocras Tling eMNd, 2Te; (2. Sin
Thing sNdy 4T3 (3, 6).



AT

Puc | ﬂh:-nn:q.q_nwmﬁill
u cocTa Tl eeMide o Tey (2 Tling uMNd, ,oTe: (31

Kax psamo o puc. 12 » wosospucranmax TlinTe; so
BCEM HIYICHEOM MNTEPSATC TEMIEDPATYP HMOCT MCCTO SPKO
BPIECHIAS SFHOOTPOMRS PEIRETOFHON TEMIOOPOROIROCTH:
ope 100 K opm manpassesms 7eMmepaTypHOo rpaiMcsTa
MIpAAICTLM0 & MACCKOCTH cEond =656 BriuK), a2 npw
GEpUTHINKY TpEHOM Hanpaanc-wun 2. =3 72 BuiiuK), e =z
senwnns npw 300 K cocraaxmor Lll BriukK) m 1,42
Br{uK], cootTseTcTBeNED.

C Depexolos OT COCIMRCHWE ¢ YTOPAIOMCHEMM Pacno-
ICECHMEM ITOMOS ¥ TREPIMW PACTROPEM IMEMCHEE HE €70
ocHOSe EADOSIETCS OTEIONCHME OT OGWYHOR JAKOMOMED-
HOCTH HIMEHCNEN 2 3 MSHCHMOCTH OT STOMMOTD Beca (pHc.
la) Fasmoe oSCTOSTETLCTSO BANBANO TEM, STO IRN CMe-
OEEHNY EPECTALION DEPEMEHROMD COCTISE [PEBATHDYCT
pacCeammE OMONOR H3 JOKATREMX TOMCTHMX JedexTax, W
OCHOBFIM GAXTOPOM. ATREOUINM H3 TEILTOBOC CONPOTHAIC-
mme OOYCIOANCHEMIM TOSCTHMME JedexTam, sameercs 30-
EATREOS IIMECHOHNE MIOTHOCTH H YIPYTHX CO0ACTS cpeid

FaCTCpHEMEHTAILELIE IANHLIE O PemeTouRoN SacTH Ten-
sooposcasoctd npw 300 K conocTasacksl © paccuNTaHMMMH
no Teopms Ksewemca (6] ywmusmomef Tpexfononsnie
npoueccs nepefipoca (U - mpotieccu) & paccesame onosos
HI TOSCEEMX SCPCKTAX, COISCHO EOTUPOR MR TemncpaTy-
pax. anime SrOacscuof

@, &,
2 =2 :arct - (1)
& kS

% 8
(a, a.-’ zx"p,.u,
A=(1/4x7"N)-T @)

3aec: & -TEMSONPOROANOCTS TBEPAMX  PACTROPOS
Op# OTCYTCTBRN BARAERS Jedexton, an=0Lk/h - aclacs-
CKES SACTUTS $OHONOS, @, - SACTOTR. MPH EOTOPOR JEade-
B EDSMEHN DESANCAULM 1 Npoucccos nepebpoca W pac-
CERMMN M JePeNTIX PABSEL T - CPEXMRN CROPOCTS  IS¥XR
& - nocTosmEas Bomuipeasa N - SHCI0 ZTOMOS 8 cammue
ofsema, [ - mapametp seynopsaoscsmocTd, [=x (-
x) [ (AM/ M )*+£(AS/8)” | (4) ymurusmoupt cosssecTsOe
LTRAHHE JOCATLHOTD WIMCHCHNS MIOTHOCTR M YOPYTHI
CROACTS, A€ X - OTHOCHTETANAN KORUCHTPALIEN IDMMECH, &
- XApAKTEPIOYET YEpYTRe csoficTEa cpems, AM/M - oTHO-
CHTETLHOE WIMCHCHRC MICCH ODH JIMEHE BTOMOS OCHONW
MpRMeCHMMN FroMaMH
AN=N_~N,  B=xi 1=K, - A5 /5~ -
EATMHOC KIMCHEHNS TOCTOSHEON PEemicTEN, CRNIANMOC C 13-
MCIICHRCM ITOMOS OCHONM MPHMCCHRIME ITOMIMA.

MNocxossxy » mocaexyewofi masm cucrese 3 ofimacTe
PECTBOPHMOCTH IIMCHCHEC MOSCKYINPWOTD BEC3 B Mape-
meTpos MemenTapsoff swefixe ¢ pepexogom ot THaTe; &
TICPAMM PACTBODEM HE 70 OCHOBE MATM, TO BTOPMM
crarsemiim 8 $opayae (4) wommo npemeSpess, ¥ fomom
JOINHL PACCCHSITLCE BCICICTENE THIL JOKATRFMY IMe-
meHufl MIOTHOCTH (Maccu), ¥ NPR JTOM  soOdPemmenT =e-
mmnrﬁ“u
F=x(i-x)/(AM /¥ )°. Tipn ocucwxe [amcaa atomos »
comrTHOM ofueMe COOTBETCTNYIOMETD COCTaSa, N oopele-
ICHO PEHTTCHOTPAPIICCEN KIk N / M =aZ /1),
rae I - 9ca0 GOpMyAMMLIY CINHMU, Q - SMCI0 JTOMOS &
-I. Ofsem Tetparosamssx  wieex (A=a'c. Mocsomay

HCCI 208 3HHOR Hasm cucteme  Tlim,.

#&Tmmfmmﬁﬂu [TINdTe:h 0
AM /K=, -M, . . 1/ I-%)=
M ey, + %M, |- FRECH Mo 135 NN~
=150,95.

Cpexmms cxopocTs WYXE 438 KEEIOND MPOMERY TOSHO-
O COCTESA § OTACAMMOCTH, TAKKES KAK B 138 NEIcPesTHEEIX
spuctanzos TlinTe, ycpeamesma no WcICpEMeETRTLIM

Bastzy Toro, 9o samme o 6. - MW
WCCIEI0MAHHM COCTABGS 8§ JMTCPATYPE OTCYTCTEYIOT, OFM
Goam  suswcacEM oo npasaay  Jlmmsesasom  [7]
8,=c, I N """ p" 1t T - TeMucpaTypa RABRICHRA, £
- MADTMOCTS B F/CM’, €, - KONCTAHTM 22N SAWHOR KPRCTRLTN-
SecEkofl CTPYXTYPM (passas mpwsecpno §20). [laoteocT of-
PAMIOS ONPElCICHM MNEHOMCTPETCCANM B PCHTTCHOMPada-
SECAHM METOIAMME

m—-mm‘ﬁn—:—uw
CTRRRWIOTCE TRERIMNMN PACTROPEME MAMCUICHHE Ha OCHOBC
pucTamseckofl pemetin TlinTe;. Mootosmy, ecrecTsesmo
Ops pacHeTe @/ @, LI YEDAHHWY TRCPIMX PACTROPOS No
$opuryse (I) » m@9ECTIC TEMIONPOBOINOCTH PEMISTEN Npw



TENLIONFOSOIHOCTE TREPIMX PACTROPOR CHCTEMM TiiaTc TRTe;

OTCYTCTENN TOSCTHMX 2e(erTos 2 MCOOTLIOSITNCS COOT-
RETCTBOHAD MITKPHMESETATIMLIC SHESCHNN peibeToRoR Te-
MI0OPOSOIROCTH NPH MAPATICTLECM ¥ NEPOCHINKY TRPHOM
FATPIERACHRAN TENIONOTO NOTOME & maockocTw (001) zam
pucTarios TlinTe; & Teep s pacTeopos ma ero ocHose

28K e i g

TNhk,

Fuc ] JSmCEMccTs TENIONPOSOINCCTH PEICTIN &, 0T
CocTama Yecpum pacTeopos THn, Nd, Te, pac-
CENTRNERE WO TEOTRORM, ¥ THTWRSONI0 L INEHSC
FOTLTLHOM MMACROMET BI0THROCTS M 24 1), cos-
MOCTHOE JERCTING HINCHERI TLNTHOCTH B ROD-
MLTRMLYL TRCICCION $3 Bl 1) M OMCOCTMMENTL -
e ropon [hyseTwpeas TEma - ToaoTpOR 3-
WOCTE PEICTEN TIPW OTCHYTOTEMM edhenton.

n-m“x-d,m:-
Loziowy coclumermo TlinTe:, sonoamwrernoe paccemume
2 TOSSSHMX fSederTax OTCYTCTRYET (A=0) W oTHOwesme
WCTOT Dpespamaetcs 3 SecaomeTEOCTE: @ /@—=, Do-
CEOERKY IS ECCICIOBRNGRN  NPOMCEYTOANMX  $an
o e, <], ypassenne (| ) opeactanaserca 5 muse

l:fc,=u_.f-,i#ﬂ’!r-n/q!"’:frznﬂﬁ

-l

TEIMHO PAIHEATMM Jamemcurdl  TI[InTey),  [NdTe,],
Kax caegyer o puc. 2 yuer aamsums J0KLILEOMD HIMe-
BCHMS MIOTHOCTH H2 TETUIONPOSOINOCTE THATHTEIRED Cfitn-

HsecTio, 10 npw M-npoacccax paccesss $osonos e
TPOMCIOINT, HO MPW ITOM BOTHOBME TACTA HIMCHEIOTCE TAX,
STO OHE 8 NOCACICTRHN MOTYT YEACTBOSATS B [-Hpoueccax.
Bamssre V-nponeccos M3 2. anCpEME TCOPETHSECKH yYTENO

Kaanoseew (8] B [9-10] scoepmvesrazino noszsamo, 510 s
TREPAMY PSCTROPAX CONIAMOTCE YCIOBHE 1NN BOIHMEHOBEHRE
-MpOUeccon. ITH yCI08RE CBONTCA & Sommosy TRIvemn0
MEpAMCTPa HEYTOPAROSCHEOCTH cucTesmu. Corzacso reopas
[8. 9). doparysa (1) ¢ yeerom M-mponeccos npmsndaeT s

-

1 1
—arctgy+

5 1y
I —
+gn‘

(y -azctgyl)

& =2

l+a ¥y
SN g —m:tqy]

e . -f-,!-,j‘!(h-%c}lwﬂ- ek Sy m 5. -

HLIX Zasix noxyseso npa o=0,! (roexm & xpusas 2 xa puc.
2).

xm thM ';"_ *

hii_nn;qlalnwmn—u“
st TllaTer TRNGTe,; npec 100 K (1, 2). 200K (3, 4)
m 300 K (5.6).

Ha puc. 1.6 npescransesa mmucumocTs oTRomesns ren-
JOUPOBOIHOCTH KPWCTALIOR TRCPAMX pacTsopos Tlin,
Mqu-qlnu—{q)n_-y_{q}
HANpaaacEMAX Tensosoro notoxa (001) or Temnepanypu »
unTepsate 80-330 K (a/> ~fT)), a ma puc. 3 - msncmmocTe
& W2 or cocTasa My T prCYHEOS BEtINO, FTO BCE WCC3e-
Zosamiie OOpaNBY OGIATWOT CROACTEAME ANOOTPOMMGL
Kax # BCxoamsie xpucTain TlinTe; » ssmsnoTpomnsocts xpw-
CTAII08 yMCHMIIACTCE ¢ DEPEXOIOM OT cocXmmenms TlnTe,
E TBCPIMM PACTBOPAM Hd €7D OCHOBE M ¢ NOBLINCHREM TeM-
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M.M. Zarbaliev
HEAT CONDUCTION OF SOLID SDUTIONS OF SYSTEM THaTe-TiNdTe:

The given paper = devoted to the mvestigation of beat conduction of menccrystal of solid solutions of THaTe-TINGTe The
mechaniams of scattering of phonoces m them are determmed . ;

The diagram of “composition heat properties” of the system of Tlle, Nd,Te; in the solubility region is construcied.
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conduction and its iemperature dependence cxponent decrease .
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AN EFFECT OF LINEAR LOSSES ON THE EFFICIENCY OF HIGHER HARMONICS
GENERATION IN MEDIUM

ZA. TAGIEV, M.G. SHAKHTAKHTINSKY, R.J. KASUMOVA, Sh.Sh. AMIROV
Institute of Physics of Academy of Sciences of Azerbaijan,
370143, Baku, H Javid prosp., 33

The high harmonascs generation o the prescnbed mienaty spprovmation, akimg o account the harmonics reverse reachon on the hasic
wave phase m this paper 1 amalysed This approximation allows to take into account the smuitaneoushy effect of both phase musmatchang
ﬂ_-*uuﬁﬂkwmmuduw_y“th

o be ose I drenpairve medmm.

The process of higher harmonics geperation s widely
uwsed m order to convert the frequency of coberency optical
radiation. The basic radiation frequency may be convert o
barmonics by using both the medmum with hugh order aoalin-
car susceptibilities [ 1.2] and cascade process [3-5].

A theoretical analysis of higher harmonics generation has
been camed out in the constant pump field approximation,
which doesnt take into account an effect of lnear losses of
interacting waves in medium to the harmosmics generation
efficiency.

The results of analysis of optical frequency conversion in
the constant pump intensity approximation are presented in
thes paper. Thns approxamanon takes into account the reverse
reachon of the excited wave w the phase of the exciting one
m contrast o the constant pump field approximation The
constant intensity approximation can be used for the analysis
of nonlinear conversion of optical frequencies in a dissipative
medium This afiows to take into account the
simuitaneowsly effect of the phase mismatch and losses to
occurring of the nonlinear process in medium.

We shall consider hagher harmonics generation in the con-
MMMMMHM*
tions for o-th harmonics [1] has the form

dA, —md
?;-w;,:iy,a,uiﬁ' -exp (il z)
(1

T oA, = i AT -exp (18,2)

where index 1" corresponds to the wave with the frequency
and “g"0 the harmonics with the - frequency
-l’hf?'-ia-'i.?r---li ‘j'“hm#
Hhmm&,-nhmm
- nonlincar coupling cocfficients between the waves;
n.,ﬁk.,-qtlhh_h.
Mﬂqﬂﬂw{!]-h_—-
sity approximation subject to the boundary conditions
A (2=0) =4,y A;(z=0)=0 for the intensity of ofB har-
moaics is grven by

~il vl iz

I.=y.Iip tsin‘a, +sh'f_)e @

where

Pr=a,+by; ag=aii+[N, ~(5,-95)"1/4

\ 5 : 8
b,=A5 -95,)/2; a,= p;’*zcos?'

B = p:”:s.i.n-g-

@=arctg(b, /a);

=?J1

P-uudnlmn‘hh:_-:d‘ﬁﬂh-ﬂp
eration (g-3). Under phase matching conditions the offi-
ciency m;(ny=Iy/'1;2) s expressed by simpler formula
(8. =5,md)

3

31_‘; = ~sin {J -8iz)e™

When the losses in medium are equal, the results of the
constan! intensity approximation can be compared with the
resuits of both accurate calculations [1]

9

The dependence of the third barmonic genemation <ff-
ciency on the losses in medium s shown infig | (cor- wve )
The resuits of the accurate calculation (curve 2) and the re-
‘sults of the constant field spproximation (curve 3) are also

~ plotted here for comparison. It can be seen that the resuits of

h_“} are almost same with the
resalts of the accurate calculation. However the result of the
constant field approximation differs greatly from that ob-
tained in the accurate calculation. From the comparisen it
follows, that sn account the losses in medium leads 10 de-
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o a4 :
Fig | Dependence of the third harmonic gencration offi-
cency on the lowses m medmm: | - i the constant m-
tennty spproumanon; 2 - for the acturate cabouls-
;3 - m the constant pump feld spproximation.

As in the case of third harmonic gencration it is also pos-
sible to make 2 comparison for the second harmonic genera-
tion. In the constant intensity approximation the second har-
monic efficiency is given by

R

2

.sinc’ -

g, =0z ()
and is shown in fig.2 (curve ). As can be secen from this fig-
ure the results of both accurate consideration (curve 2)

Niac = e-—?ﬂ *L‘P{E{l ""E*.']

™

and the constant field approximation (curve 3)

.0z -5

+sinc' —-@ (8)

Moy =T7

as o
Fig 2 Dependence of the second harmonsc generation effi-
oency on the jowes I medmm: | - m the constnt -

tomity approusmaten, 1 - for the sccorsic cakculs-
voa, 3 - i the coostant pump fekd appronmation.

The companson of these curves shows, that unlike the re-
sults of the constant field approximation the results of the
constant intensity approximation are in good agreement with
the resalts of accurate calculations.

Thus, to analyse the higher harmonic generation in me-
dium with the losses it can be used the results of the constant
mtensity approximation

(1] J Raymges Nonimear optical parametrical processes in
lquids and gases Mir, 510 p., 1987

21 ZA Tagiev, ShSh Amirov. Kvantovaya Electron. v.17,
012, p.1632, 1990.

3] AP Subhorwiov, [V. Tomov. Opt Spﬂtﬂ. w27,
p.119, 1969,

[4] S8 Adrithamow, EL Ergfeev. £A4  Jfirogmov,
T Usmanov. Zh. Techn. Fiz. v.52, p.1215, 1982

[5] ShSh Amirov, ZA Tagiev, MG Shokhtakininsky.
Kvantovava electron. v.18, 6, p715, 1990

[6] ZA Tagiev. AS Chirkin Zh. Eksp. Teor. Fiz, v.73,
p. 1271, 1977.

Z.H. Tagzyey, MLQ. Saxtaxtinski, R.C. Qasumova, §.5. Smirov
WMAMMWMWMW

%mm“ﬂﬂhﬂm”hlﬂlm

yoksok tartibly har-

yaumlagnasmnda
moarya dakjalannm generasiyas: tohld ai Bu yaumlagma cym zamanda hem faza pozulmasmin, bem de mihitdeki tkderin geyn-
ﬂﬂuﬁ#ﬁi_‘-“ﬂ-ﬂ mnm-ﬂnﬁﬂm,ﬂ-&-—

setxelermden stifads etmak olar

3. A Tarmes, MLT. lllaxraxrencenil, P Ix. Kacymosa, LILIL. Asupos
BIHAHWE AWHEAHBIX NOTEPL B CPEAE HA 3 @EKTHBHOCTD NIEHEPALIMH BhICILIMX FAPMOHHK

AMLBEORPYETCE [TRCPEDIN SMWCEING [IPMONHE B MpRGOCECHNN HUaNHoN MHTCRCHBROCTH, VINTMBSOmNN O0paTHoe SonschcT s
rapsecnx @ §any sovbymimouny pom Lawkos MpelnrEcite MISOASCT YSCCTL OINONpEMOmOC Lncoue $unoscll paccIpofise K
AOTEPS § CPCIC 1@ MPOTCEANNE HenmeRore mpoueccz. (ORI, FTO B CTYTAC TRCCRTETHBEGS, PO MOIHO DOIMIOSETICE PETY TR TITIME

pe T LSOl AT CRCMBROCTH
Jama socepymaenus: 20 1] 96

Pedaxmop 4 () Kadwap



FIZIKA 1997

CILDIII Ne4

TEMITEPATYPHBIE 3ABHCHMOCTH KOHUEHTPAIIHH H IIMKJIOTPOHHOMN
NOABHAHOCTH 3JEKTPOHOB B CTLTABAX Biy.xSby, JEIHPOBAHHBIX TELLIYPOM

B.A. TAHPOB
Hyucmumym Ouzuxu AH Azepbaioxcana,
370143, Baxy, np. I Ixcasuda, 33

mmmmmwm:mm
mw:mm&#cﬂﬂntmmmlmm
mrﬂ[hmwmmmhmlw
ﬂpﬂﬂmﬁ{ulﬂ*u.ﬂhﬂmﬂﬁﬁ:hmﬂ«ﬂlmm

Becaewme.

Hamboges axTumsmive npusecsws s crinasax Bi, Sb, s»-
awotes Gorxafimme k Bi 9eTupex- M meCTHRANCHTHME Wie-
wesTM. Hame scero 8 K39CCTEC JOHOPHON MPEMECH HCTIOTE-
IVETCR TELIVP. 2 AXNETTOPHOR - OF080, NOCKOILLY OHM XO-
POWO pACOPeseIMOTCY N0 OFLemy APUCTALIZ ¥ EMESOT YO
pomyo wpdexmemnoce. Bo wpor paSotax npeannizaraer-
o NOMMES WOHIOAIAS K3E JOHOPHOA., Tk H AXDENTOPHOR
npasece. Oxmago, BexoTopile mcciesosasus Bi, S, aerw-
posaEsore Te nOsIMEROT, 910 60 MPexTHRROCTS HEIE-
sosmcaensa [[] Hepesotmcresmocms spdexTumnocTn npe-
MeCH MORET GaiTh CRENIHS € o NOANTPONMEA, T.2. SACTE ATO-
MO8 MOTYT HE OPOMRISTE IOHOPHLIX CBORCTE, MPHCYTCTEYE 8
SHIC KOMILICECOS, ITOMOS BESIDCHNSE 1M BMCINHEISCE H3
sepestax. B rom cryuae wooddmment Mpdexmmmmnoctn
JOTETH JEBRCCTE 0T TEXROIOIWIECKHN $asTOpoR, EKOHLCH-
TPALME OPHMECH W TEMMNEPATYPM.

Y aobwee wccaesosams MpuMecs 8 NOSYTPOSOIHNEDSAX
cnaasax Bi, Sb, nocknasxy 11 saMeTHOrD EIMCRCHNE KO-

mmlﬁ’u&hﬂmmvw
TYPE EAIEOMD METNS 5 ICTHPOBANHMY OGO TLITNM EDIHICCT-
som mpmseeca (10™-10" cx™) Te u Sa norympososemonsex
comasax B, Sb, woCHTEIN 3apaaa paccessmOTCE B OCHOS-
HOM M3 WORIMDOSAHHOA npwsmecw [2.3] [Mpossasercs am

IO PACCETHME WP TEMNEPATYPe AHIKDFO MOTE N BLIC 18-
WETCH BTN KACTONINER PAGOTM

IccnepumeET

Hamepesnss jeumpepeTypHEMN EBBCHMOCTEN  KMEETHSC-
N [EPEMCTPOS HOCHTEICH ADALE DPOSOIRTHCE LIERTPO-
MAIHMTHMME  SRCOROTACTOTHRMMM  Mad WML TAIMC HII MM
(OMIIB) weTozamm [45], ofsasmwomuME paios mpewdy-
EOCTS GPH MOCICIOBAHREY AHMOTPONMMX MATCDHAION, Ta-
o k2x Bi,,5bh,. B sacTRocTe 77 MCTOINES HCKDOSSET 00~
ROHTAETEMA W ANeniweM Popua oOpaua Hascpesns mpo-
sopaIHcs 8 paanmose sactor 0,135 Mru ¢ opwsencumes

Wm0 £./E., rae £, W B, - COOTRETCTSCHND ¥acTOTa W Mar-

HETHM WNHIYKINS, COOTESTCTEYIOUIEN WMAKCHMYMY RCpems-
BRCMOMD HA MEINERROHEY 0 KSTYIIKY CHIFAAS § 670 EEACH-
MOCTH OT MATHNTHOID BOJN MPW 93CToTax foof .

Ofcymaenine peIvakTaToR.

Asann TemnepaTypEMX H GapENecin sMCEMOCTCR
WOOOTPOHEOE DOINMANOCTH # WpPCETHRHOR KORUCHTPI-
e JacxTponos 8 cobcreemEn cnmsax Bi,Sb, ymmaaw
[6,7}, =m0 mpw 77-200 K ina sosyserasmwseckax comamos
AAPANTEPHO DOMMMO PACCCANME LICKTPOHOR ALY CTHYSCKHME
$oHOHaMN W MEIIOHROS L-T paccesENe, 3 B NOTYHPOSOI-
HEEOBMX crzasax 8 ofizacTw Temneparyp 77-170 K npeotiaa-
ARCT pACCCANNE HA DOTCHIGELIE, XIPARTCPHTYIOWEM COOCT-
BEHNYIO0 HEPSTYASPHOCTE PEIICTXN B crunase, & npa 170 K
MPOSAINCTCH PACCENHME HA AKYCTHHCCKMY PONOSAY.

nins

] 1
B0 2000k
Fuc | JasecumocTn WO THEROR EOMIEHTPRIBG 300K
TPOMOS OT TEMIEPATY P 8 crusasas B, 5h,
(A) x=0,10+ 10" =% Te; (A) -x=009+10" sr % Te

) x99+ 10" sz % Te; (@) x=00%.
{(#) -x=0,076+10" ar %STefD) x=0,09+ 10" m % Te.

| 1
80 00

CEPCFEBOMIEXCS EATYWICK WMIYKTHANOCTH Opfeiiumsas  PALINTHLM 05pAIOM MMHCHT OT TEMDCPATYPS B KOHICHTD-

EOHICHTPRAIINS MICNTPOWOS 1 ' ONPESCHNIACE N0 OTHOWE-

NN PELINYHMM O5PEIOM LT8 PEIMRIX MCXAHNIMOS X Pac-



CEAERE, T0 HMSRCEMOCTE DHLIOTPOHHOR NOJEMEHOCTH 1M6K-
Tposos o7 T 5 * moryT Suime ssdopaarimen:.

Ha puc | DPeXCTARICHM TEMDEPETYDHLE I2SACHMOCTR
$4eITERSOR KONIEHTPANNN MIEXTPOROS TITVIIPOSO THNED-
sux coxasos B:, . Sb,, serwposassnix reasypos Buamo, o
00 MEPE JETEPOSANRE OPH OTHOCHTEIAED OGN T X0 TeM-
neparypsofl saancumocTs ocxafesaer, anpe T 2180 K cos-
mamaeT Tane MENCHMOCTH THOWYHM 138 DOSYIPOSOINN-
K08 ¢ NOTHOCTMO BOHINHPOSAEEOR J0H0PHON NpMMECcLo.
JeficTaNTenso, OUCHEN NOLXIMEMOT, 10 EOHICHTPAIgS
sosnEposansoll npEMecH. N0 xpaftnell wepe 11 cromscs
seruposassiix sume 10~ a7.% Te, ue sasucar or Temnepe-
Typu Kax posanaaw scciesosaEes, XAPESTEp TEMDEPATYP-
HOR JARACHMOCTH UMEIOTPOHEON NOINMENOCTH YICETPOHOS
Bt WMASECHT OT Vposss scrwposases B xxeecTee opusepa m
pic. ] OPEACTEANCHM TEMPCPETYPHWC JABMCHMOCTH LMICH-
TPORROR DOIBIANOCTH 4. CIi1283 Big 3,Sby s sermposasiso-
o Te Moxmo mawmeTaTs, ¥70 © POCTOM SCrHpOSINNN
ITH  ESHCHMOCTN clamomstel cumabee Tax o
Biys:Sbes* 107 ar.% Te, » murepsane resneparyp 77-100 K
DOIREEROC TS YMERREICTCS Tk B2 [0%e C pocTos Temne-
PETYPM 4. MPWOTICEICTCE & NOMMIGKBOCTH “MWCTOTD” Crisa-

B ¥ MOEHO YTREPEUIITE, 770 npe T=200 K paccesswe wnex-

i 1 1 il
& 150 200 (K
Fuc 2 m-ﬂ“pﬁﬂ

TourEpRTy PR 1 By o, Shy . 3crwposssmoro Te
(@)- 00 NTe (+)- 10" = % Te (A) 310° % Te:
O)-10" % Te
Jas onpesesesin npeofimaimomero wexaNIMa pacces-
FEN 3 JTRPORINHLY CIMIAEY CPMEHNELTRCE WCTEDPHMCH-
TRTLHAY M PACHETHRE WEACEMOCTH IBuCtoTpossoll NoOIRME-

HOCTH 4. OT MpdexTunsofl xosuewTpumm 5. Ha pmc3
MPEICTIAGCHL TINEE SAMNCHMOCTH BpR I=77 K C neswo
OfIPEICACHIN ATHANEE HOHMIEDOSIHHOR MDIMECH A pacics-
-mmmmmmmz
(n ) gas cnmasmoro paccessms (KoTOpoe, Kax Gulmo Noxna-
RO BMIDe, NpeOGIATACT B DOTYNPOSOAMMEDSAY CILTASSY
Bi\..Sb, npw T™=77K).

ﬁr .ﬂ".ﬂ -I'f I

|
|
l
I
!’
|
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|
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7 _-n'r_rhf

Puc. 3 Jasmcweccrs ji. o7 07 228 cumama Bigy Shyg, -

reposaEnore Te Casounms xpwsas paccmrmasa 118
LN PACCENMES LK TPOROR.

Komcranmu, sxoseuuse » sasncaunel OT Ieprion Mmoms-
TEIM 3 BMDARTHANT BPCMCHMN PCTANCIINA GALTH notobpar
Taxim ofpmsos, wTofis pacTeTHMIE W INCTICDWMCHTATLHLIC
TRISCHINA DOIMAROCTN 4. COBMATH I8 WESCTHPORINHOID
_hmmmmmi
BHCHMOCTS 4. (0 *) cumsiee, sew yncocpasesTassste. Ec-
am apm =77 K » xerwposasix obpasimx Gaio G samer-
HOC PRCCCAMME MICKTPUHOE HOMWIHPOSIHBOS NPHMECMO, T
HAOGOPOT, MCNCPHMCHTATANAS MEBNCHMOCTS (atta S Crume-
mee paceeTnofl. Pacxomaesme DacuCTHAX W JECHCpEMCH-
TATMMX TasacHMOCTeR 4. (5 ) womeT G carsanio ¢ o
Jec CHALHOM MBHCHMOCTIG MATPHINOM WICMCHTS Pacces-
WhE o7 ¥ecprEn. B npwmuwne, o cosmazenms wosmo 30-
Semica. nosfupes oTHOmE M KONCTENT EPOPMADIOHENOTD
MOTCHIMATE AICKTPOMOR W 3UpoT 8 [ Towxe josd Bpramo-
M2, KIN OTHOMCHNRS NOTEMMAI0S -/ U, XAX PRCCTRMIS M2

a5 7

crmasax B Sh, nermposssmnnx
1% Te, sowopsms npaneecs Teanyps 8 ofimmcTs
mmlm“
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B nomymposozEmmossx coiasax Bi, Sh,, scruposaEssix  NpIMECEX RCIEITNTEALHO OPH TeMmeparype 77 K.
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BA. Tahirov
TELLURLA Biy.xShy XOLITOLAORINDS FLEKTRONLARIN KONSENTRASIYASININ V2

CRKLOYUNON TEMPERATUR ASILILIQLARI

lyde 77-220 K temperatur micrvabnds iciluria aygarianmyy yarmkoprics BaaShs (x=0,09, 0,10) xalitalerinds cicktromagmt
maguitopiarma (EMPD) dalalanom tadgip neticesinds cicktronlann offckuv konsentrasiyasinm wve yrikliyvémin tcmperatur

oblastinda tellur _i
ﬂm# WEMW agqarian “nw
BLA. Tairov

TEMPERATURE DEPENDENCES OF CONCENTRATION AND CYCLOTRON MOBILITY OF
ELECTRONS IN ALLOYS OF Bis «Sbx DOPED BY Te

In tha paper the temperature dependences of effiective concentraton and cyclotron mobuisty of clectroas i semxconducior alioys
of BiroShe with x=0.09 and 0.10 doped by Te are studied i the temperalune ange 777120 K. On the bass of mvestigation of
dupersion of clectromagnetic magnetoplarma waves (EMPW) it s shown that donor impurity of Te in the abowe mentioned
h—-dﬁ-{mt-tlhﬂr_ﬂiﬂumuﬁ:mh-l'hllﬁdT:lﬂ:-u
iemperature

Jema nocenymsenex: [9.05 97 Pedaemop- C A Asues
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FEHEPAIIHA YJIBTPAKOPOTKHX HHOPAKPACHBIX HMITY. IHCOB,
NEPECTPAHMBAEMBIX 10 JUTHHE BOJTHBIL.

Hucmumym Domoarexmponuxu AH Azepbaiaoncana
3700602, baxy. ya. ©. A>aesa, 555 xsapman

Hesdraspaciiae mamy Jhchl ¢ Lnasn 807H weaay 4 o 15 wind NOTYywaTIcS [y ToM CMCIBCHNE § PELTIIB T KONGRS & #e e
o pmcTeimn (AgGaS, w GaSe) munyveums YAG NG TS W EDCPOS Bl KPSCRTEIE (KpaceTTm NeS m AYBS0 ) Teseprus o s moe
“mqm-hmnmmsltmmw
SECER. EWpol MOS0CK SPONYCERNEE. Ty 1008 - Gl oneno Inc. Cacroa pafotam ¢ wacToTofl nosTopeses | Mo

B macrosmee spews MMeIOTCS INCpW M OCHOBE TRSP-
IWX Tel, NOTSOINOWAS [OTYNATE NEPECTPANBACMLE N0
Limwe BOTHM HLTyecHRS 8 Guocses HK- meamsose (0,7+2.0
) [1-3]

B mssofl CTATLE OTHCAEM PETVIRTATM BNEPESME NPOSC-
JCHHRIY MCNCPHMCHTOS GO MCRCPALAN PRIHOCTROR TaCTOTH
s pamnone 4,0+18 mow memymcos 1meTesnsocTio Inc 8
EPHCTALIC ComeHEIa raites. [emepaints oCymecTRIAZACE
myTEM CMemIcEES & kpRCTRANC IuTySenns YAG Nd™ amepa
H Iepos M2 apachTemk. Hurepes s nomywsemoo murysesns
MEAOCEXYEIROA LramesnsocTH ofiscusercs seofxommec-
CTHO HIYHCHIN DEIIKCAUME $UINSCCKHY OPOECCos 3 KEaN-
TOSMI (HETEY H3 OCHOBE MOT MPOSOIRNKORMY COCINRCHMA
GaSe-AlAs. Jlew » Tow, 970 SCprus pail Nepexoos B
I0WE MPOSOIMMOCTH TIXMX CTPYETYD PACTIOIOMERM B CPe3-
mefl HK-ofimacTn coexTpa W Masweie HEMpEpLUENO nepe-
CTPRMEICMOND HITYSeGem 8 IT0# ofIacTh DOMOTNT HIyEHTL
B TOAKD ISCPIETHSECKYID CTPYKTYPY TAKEX medefl, Wo o
PETMCHMING EMEIONINL TEM MECTO YASTPEKOPOTEHX MpOlec-
con.

lNemepamn yILTPAKOPOTINX NEPECTPAMBICMLX PO Sac-
TOTE MMOYIMCO8S B Sosee LmmEOBCGANOBOR OG3ACTH CRexTpa
TpefiyeT menoaslosamme Beammeibo apoueccos. Omee
TEAHX JOCTYTHALX MPOUIECCOl SATRETCH Tpex@oTommdfl na-
PRMCTPWSCCKHA OPOLECS, XOTOPAH OCHOBMBICTCN H3 HATH-
SHH B EpECTALIC BOCTIDHMMSHBOCTH BTOPOMO NOpAIXa
[4-10] BomuMwcTSO paccMaTPMBaCMMX CHCTEM GRiTH 03-
HOODOXOTHMWM, BO OTHOCHTCILHO HEIARHO BHMMIHMNE HC-
caczosaTeledl Guiso MpMRICICHO K TEPAMETPENMECKEM OC-
mELNTOpen G3ar0IAPs MY CROCOGHOCTH NEREPHPORITE o
TOCCKYHIHBIC MMITY Tihi B BOTMOEHOCTH HCTOIRIOBANMS MY
5 E2NCCTEC HAIMKN HEOPCPAMEHOND HLTYSCHRE MNEPTMY 00
mose mepoa B macTosmes spesws mmesTCE BOIMOEROCTE
TEREDALINM MMITY I5L08 LINTETMROCTIO 8 60 $c Ha dumcmpo-
sassofl Lumee sons [llwpoxas nepecTpofima notysesa 1w
HMITYTRCO8 LANTEIRESOCTMO = 2 nc. Boace 1mmumwe sommmd

TCRCPRPYIOTON QANGTIPOXD IHMMH MEMCPATOPIMH WIM EMXKOH-
qmlﬁlmmmnl].wlm

ARATI CYmECTRYIMIHX BCIMBchinky xpucTatios [13] »
pafor, onyfamEosassux 8 DOCICINNE O3k, DOEZILBACT,
910 EaNGONCe MPCINOTHTETLMMLMME 118 NepecTpoflxn mury-
scEmn 8 cpexmew HK- panmose saamotcs spucrassw
AgGaS, u GaSe. OfmacTs someomnoft nepectpofixn AgGaS,
orpasrsesa |2 wxw, 8 10 spewn kax v GaSe yma ofimach
soxomeT 20 18 e

Cxema WmCOOMLIYEMOR METCPHMCHTATLEOR yCTABOSKN
mpuscacsa B2 pac | YoascHsme wwmymca Beoammosoro
amepa (1) SCNOTLIOMATNCE OTHOBPEMCHHO W 118 HAKIYNM
mHaxocTHoro HK- aasepa sa xpucTaase (5), @ a1 sasmaas
xpucTanms GaSe Ofmactw nepectpolixm 101,15 wew »
LIS+14 wxw momywessd wcnOmsI0SaEMeM  spackTencd
Ne 9860 u )& 5, coomeeTcrecEno. YacTs uMmyTLCOS WeoaN-
MOSOTO IXNP3 W NCPECTPANSACMOE HLTYICHME I1ICPa Ha
EPACHTENE CMECMMBATICE § KPHCTALIE CLICHEIA MLLTME, 8
FOTOPOM MCACPHDOBATACE PaIBOCTHAS “actota $wistp (7)

| CPEIAN FATYWCHME HAKISKHE W MLTYYCHME AFIKOCTHOMD Iie-

pa B mwecTee opeesmoa iurywesms cnextposerpa (8)
MCTILTRIOBATH OXINMIIEMMA ICTERTOP HA OCHOBS SPWCTLT-

“W&.

P -

Puc | Baos-cuos yoTamOSE® BCTpCpAMEROR NCpocTpolaR -
ayveins 8 panmone 4.0-18.0 moe 1-YAG NS 2mep
SacpTiill PO wozEM: ] - YORmNTEm. § - oTpamescame
WPEATL 4 - MOIYTPONPITERS MECTHME. § - mnep m
pecTazac 6 - Doow macpETn. 7- fenrp. § - coes-
TpOnCTR.

Paccuotpiw mcnomssyemsfl 1w cvemenmses MK- amep
Ha xpacwtese. Kpacwress Me 5 yenemmo mcoomsaosascs s
FOCICIHME oMM 118 MESHOA NCPeCTPOfNM WiTywewms 8
ofiascrm or 1,16 30 | 4 wxw, 3 npu BcnOTMIORIIN TorD
KPACHTEIN B KDHCTALEE MCHEPHDYCTCE PAIHOCTHRS 3CTOTA &
SHAnIIONe 11N 80aH 0T 4 30 10 mxm

Kpacurens A 9860 nposmaser “romyfoli”™ cassr sex-
TPOHHMX NEPCX0S0S B CPaRsHCHNM ¢ xpacwreses Ne § (3]
Henotuyosasmme yTor0 xpacuTeas NOBOMLIO NOTYINTS De-
pecTpofixy sactor 8 ofisactw 1.10+1.16 o Cuicmesme
MOCACIMHE SACTOT WLTYSCHRE ¢ WITYNCHECM HCOINMOROTD
A23°pa NOIBOAMAC OCYMECTINTS NepecTpoiny HK mamym-
cos a0t 20 I8 wau. Swmepris “xosocTRX” wMmyaRCOS
CHILRO0 YMCHMOMTCE ¢ VDCINWCHMOM LINHM BONHM. [L1s
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¢ MMITYIRCO8 LT TPEX pauaw=max ToanmE 1,7; 4 ® 10 s
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Pry F= 09 ow™”
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Vacmone 7. o’

FPac ] CResTpamsce pACHpCICIinG RETCHCRRROCTH SACUOINMN CHIHAN08 108 Iy Jatwcanl sactor a) 988 ou ', 6) 1395 au ",

T30THOCTS Nemepspy CMA MMITY OB BOPILEEE OIHOMT

Ha puc2 (a w 6) npuBescso cCOCXTPAALHOS pacHpeltne-
MG MHTEHCHEHOCTH BMXOJIHMX HMITy ThCOB 1IN IBYR 3Have-
wnil sacror: a) v=986 cw” ( A=10,1 wxm) u 6) v=1395ca”’
{d =72 win) JIECHEMOCTH NOTYSEHM ¢ RCHOILIOSARREM
KpacHTeIs N 5 B APECTATE CONCHMIA LTINS TOJMIMHOR
4 wm. CresTpassiee WHPHEN 118 TPHBCICHAMN MEBRCEMO-
credl npwbmneTenso pases 10 m 13 o', Bommo# waTe-
peC MPEACTARINNO OMDCACICHME LIMTEILHOCTH MEMCPHpYE-
MAX HMITY IRC08. TH HIMEDCHNS NPOSCICHM KPOCCEOppets-
meosEiM weTozoM memay HK- mamymscawm v amepusivs
mamyascaum ot snepa YLF: Nd Cymuapuue sactomu sme-
Iy ITHME IRYME EMITYILCAME [CHEPHPOBATHCE 3 KPRCTAN-
2= Li0y vonmmsoft 3 | v [[INTeIBOCTE IENCPHLIX M-
myascos YLF © Nd onpesessaacs wemasmcuuiyg IECHEpR-
sesToM ¥ MoayeRIacs passofll 2.0 nc

B mpecTaite Toampmof 4 MM LTHTEILHOCT MTHEpHpYE-
sy sumymcos 8 cpeanedl HK- ofizacru passa | ne. Hase-
peMNs TINTEMSOCTH SMYOMHAY HMITYILOOE 3 EpHCTAANE

Tacoe ofpaiom, HCCIEROSINMN. ONECWBICMLIE § H3-
cTosmeR pafioTe, MOTBOAMOT MPHITH K BMBOJY, ¥TO C MO~
MOEIMO KPHCTRLION CCICHMEA MRUTHE BOIMOMNO CONIRHNC
nepecTpansacmoft & cpearcht HK-ofisacTw cnexTpa sasepwoft
CHCTEMM, BMXONHAS MHCPIEN KOTOPOH JABMCHT OT UTHHM
BOAEL W sexwT & ofizacTw or Becxoanaex k/lx 30 EecKONE-
o wela

MBriow’ [awTessocts roscpupycMai Wiy BCo8 nopaaa | oo

Civominn Cprpwapvod vacmame, (omu of )

-2 o 2 4
Bpemen s0depune, [, nc

=

Puc 3 lorremaccTs rencprpyoads » ipecTasse GaSe we-
oy mcos (4=72 waoa). Kpecrass rosmmeol 4 we
Crsoans e - PaccT rEyccoscEol §opad pac-

mpcacicims wwry oos. [loTymmpes spoccsoppets-
meosmol xpusoll 2.3 nc.

45



BA HBPAI HMOS
fI) S Roskos, A Scilmeier and W Kaoiser. IEEE ). Quant  [8) AJ Campilio, RC. Hyer and S Shapirc Optlea

Electron., 1986, vol. QE-22, p. 697-703. 1979, vol. 4, p. 325-329.

[21 P. Biond B Zysser A P.Schwarzenbach and HF. We- [9] ES Wachman D.C Edeisicin and C.L Tang Optics
ber. Ope. Lem, 1986, vol. 11, p. 24-26. Lest, 1990, vol. 15, p. 136-138.

[3] T Elscesser. HJ. Poliand and W. Kaiser. IEEE [10] @ Fu G Max and H.M vom Driel Optics Lew,
1.Quant. Electron., 1984, vol. QE-20, p.191-194. 1992, vol 22, p. 523-525.

[4] K P Bumeika VI Kobelka A5 Piskarskas and [11) T Ebeesser and MS. Nwss. Optics Lett 1991, vol. 16,
A ¥a Stabints JETP Letters, 1972, vol. 16, p257-258. p-4li-413.

[§] A Seiimerier and W Kaiser Appl. Phys_ 1980,vol 23, [12} T. Elscesser, A Seilmeier and W. Kaiser. Optics
p- 113-116 Commun., 1983, vol. 44, p. 293-296.

[6] F. Wondrzmek A Seilmeier and W Kaser. Appl [13] A H Hwxococss Kaasmosas asextpommsa, 1977, 1. 4,
Phys., 1983, vol. B32, p. 3941, M|, c 526

[7] T Elsaesser. A Seilmeier and W. Kaiser Appl Phys.
Letw, 1984, vol 44, p. 383-385.

ZA. Ibrabimor

DALGA UZUNLUGUNA GOR® NIZAMILANAN INFRAQIRMIZI ULTRAQISA IMPULSLARIN
GENERASIYASI

AgGaS: v GaSc krstallarmnda, YAGNG™ e vo AS860 ve No § lazer remglerindon ahnmsg geyri xatti jialanmanm mulixtalil
ambinasyalards gargdindmas yoiu e dalia unmlujuoun 4+18 mkm miervahnds mfraqurmn mpubslar almmegdr . Infragirmomn
mpuisiann ortasnda enerjinm grvmat lagriben tarubmde fotocevnonm effekiliyt se £ 2 % olmupdur. Baraxma zolajirmn se meb-
mﬂ-_m-lmmhn—:mmmmgw“.

ZA. Ibrahimov
GENERATION OF ULTRA SHORT TUNABLE INFRARED PULSES
The mfrared pulses were gemersied by froguency miung of N4 plasy laer pubes and mfrernd e laser puises Tummg Setween 4 sl 8
wm were archived by various combinations of laser dyes (dye M 5 and A9860) and nonfincsr crystals (AgGaS. md GaSc) The margy of
mud mfrared pulses bad the order of a ul. the efficiency of the photon convermon was recerved € 2% The durstion of bendwidth lmted
pulscs - was sbout | ps The system operated with frequency a repetition rate of 1 Hr.

Jama noceymarwus- 0310 57 Prommap {0 Kadorap
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THE INFLUENCE OF SIZED QUANTIZATION ON THE KINETIC
COEFFICIENTS IN n-Ge AND n-Si FILMS

Y.M. GADJIEV
Baku Siate University Named After M E. Rasulzade,
Academician Z Khalilov street 23, Baku-370] 48

mmﬂkhﬁ:uﬁﬁ-hh_-ﬁ_i-ir&-dtﬁh-hii“&puﬁ-ﬁﬁ
“ﬁ““iﬁ-“ﬂ—#ﬂhnm Abso the cxpressions for the
H_ﬂ_—wir&ﬂrﬁhhilﬂ-ﬂuﬁmi““dh—
degeneraizm.

At the present time thin semiconducting films are inten- system. Evidently that such dependence also can be observed
sively investigated in the size-quantized conditions that is in kinetic characters of n-Ge and n-Si films.
connected with the microelectronics development. When the In the present work the behaviour of the kinetic coeffi-
specimen sizes are de Broglie wave length of the current car- Cicnts m dependence on orientation of 5-Ge and n-Si films
niers the quantum sized effects are occurred. in this case the surface s imvestigated Expressions for the relaxation time
quasi-discrete nature of energy spectrum is occurred and the incloding mechanisms of scattering on acoustical and non-
wave functions form is changed Some thermodynamic and polar optical phonons are obtained Also the expressions for
kinetic properties for conducting films with standard zone the Hall constant and thermopower in n-Ge and 5-Si films
hn-h_milh-uhll-l].hh-mh{ij] #i:tﬂ-ﬁhﬂnmiﬁq—
the electron states in anisotropic size-quantized n-Ge and n-Si proxsnations of ehectron gas degeneration.
films have been considered and dependence of physical val- |. The wave functions and the energy spectrum of elec-
ues on film surface onentation has been predicied, so-called lﬂl‘.!'ﬂ!—”ﬁl—(‘-ﬂl&iﬁhﬁh—[ﬁt
hmmﬂqu

ra
2 2 -
-::',xr{xry.rzl::[rl‘ll,d]" slﬂ?z ﬂ'xpg’l fl.x""H,Y} I:

- . )
=1 -3
x exp -3 ‘.u."lrx::':.z:urxr I]
- .J]l'l.l
£,(n, K l:-h—:(iup‘mnﬁir @)K+ K7 @
] n.i" =F "y 2q d) £} 2!1 £ = ys v
where =, and =, are longitudinal and transverse effective 1 " & aanis o
masses of electron respectively, =} (i=1,2,3) are §=1+v,{f6,+gfffﬂr (r®,) J}. “)

components of the imverse tensor of electron effective masses

m film, L, and L, are the comesponding sizes of the basic -

domain of the film, i is the film thickness, 5 is the ellipsoid "= ¢ @& the function of Fermi-Dirac distribution,

number, 2,123, . is the sized quantum pumber, a is the v_ﬁ o Q,--..g-‘:"fﬁ.f‘ilh-nﬂ

-;hnfrﬁudlmﬂhh[mlllhmhu} c{ﬁr" o

are the functions that charactenize of ellipsoids orientation as . )

mhhmdm-ddw-w relaxation ime. ¥ is the mverse tensor of clectron effective

parameter of effective masses (see [6]). masses, || and | are determinants of the relaxation time
u-nﬁmhﬁeﬁmiwﬂ- effective masses tensors respectively

netic field that directed along a normal 1o the film surface. ﬂﬂumﬁhﬁm_huuuﬁiﬂ

Fﬂlﬂmmnﬂ_:mlﬂr non-polar optical phonons then for the relaxation time . in

tion in n-Ge and n-Si films plane. If the nonequilibrium dis- Sl surface we hive:

bution function of electrons is represented i form:

£, = %5 vV B),
I

then the next decision of equation is obtained:

KK, +9l(a) x;r,}

)= |1~
g ‘“'[ K +9lla) K]



where W, = probability of tansition from state
B=(2,.K.K) hﬂp-mm,r;-ﬂ.“
the form:

Bes, = ?%Ihlt"nx.-tjt-l.ﬂ,sr‘t —&y —ha )+ {ﬂ

HN 4108, , By . Bleg -5, +he i, |
where N_ is the Planck function, &, is the dispersion of pho-
nons, and the form of &, functions are the same as for corre-
sponding one in bulk specimen{7].

Taking into comsideration the wave functions anssotropy
we have for I__ (g,) fumction .

I_ lq)= Epr fiq,:uinﬂz sinﬂ'-:u

N »

Then for the relaxation time r, the next result is obtained:

1 :
r,(c,)= r_,p,"'ra{ﬁ, + EI

y)
-;jmm; KJ+m; (K -K)

_

m

Y oy PR—————

‘:.-

depend on energy and proportional to the analogous expres-
sions m buik specimen(7].

From (8] ome can see that 7, depends on energy oaly
through 7. Morcover r, essentially depends on n-Ge and n-
Si films surface onentation and in the 7, >>] case result for
bulk specimen 15 obtamed.

2 Having known decision of transport equation and ex-
pression for the reiaxation time one can caiculate the current
the components of kinetic tensors. On this base we can cal-
culate all kinetic effects under vanous condiboms. Let us
show some of them in a weak magnetic field (v<<T1) al the
conditions of electrons scaftering on acoustical and non-polar
optical phonons.

So, for the Hall constant in this case we obtain:

> 32 ..t;{"g'z"'-’}g{':{i - ?m..;}
[g{ff-l;l i,«ﬂ ,g’?"’n’}]

(2]
where 0, is the concentration of electrons i film, ¥4 (n-
Ge) and =6 (5i).
For the thermopower we have:
a, ='%{%*¢F:} (10

&:=6, (0,=1, K =K~0), r; ere the multipliers that don here o = ELH.

1

m,c

E{L'L“( ] dEm.)- q,,rrr;,._,;r]}

aﬂ=

e o]
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ﬂm_;:k{—%}ﬁ_ﬂ the uniperametric Fermi inte-

grals of rindex (r=12), , - ‘-;- £., is the discrete pant

of energy spectrum (2).p_ = -6
KT

For the Hall constant we obtain the analytic expression in
the case of arbitrary electron gas degencration. We can use
the following function:

an

and the results for degenerated and non-degenerated films are
obtamed

In the case of degenerated clectron gas for the ther-
mopower we have:

F; (Nas) =Nas*1ln(14exp (~Nas) )

fli'-_,f T

(g +aw”)

a, == (12)

m‘il*‘:-:‘ﬂ“r".- E-n F=1). Here Fermi

energy £, 5 determined a8

ach’n, /=, +Z{P.Z‘..}
Z[r.n.} )

& = (13)

-2 2l

The analysis of expressions(12) and (13) show us that in
this case a.~1/d but because of its dependence on”, the
behaviour of thermopower on film thickness has a leap-like
character.

In the case of non-degenerated electron gas for o, s ob-
tained:

a, =—2{as+aw’) 1)

where
g, =a (F=expt,). E-nF=(2-0,)expm,))
Here the chemical potential £ is determined as:
mch’n,

a7+ Tlo,Toxp )

£=kTIn (s

'.h'x_:fﬂ.

%

The analysis of expressions (14) and (15) show us that in
this case g, _{m+$}mn¢miu
case aiso s a nonmonotonous function of film thickness. At
the 7, >> I limit the result for bulk specimen is obtained that
it does not depend on a film thickness.
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V.M. Hacryer
#-Ge VO »-Si NAZIK TOBOQILARINDS OLCUYD GORD KVANTLASMANIN
KINETIK SMSALLARA To'siR]

5-Ge vo n-5t nanik tobegelermde sethlern semtinden anh olaraq kmetik omsallar tadgiq olunur Akustik ve geyn-polyar
fososlarda sepilme meuanumiormu shate eden relaksasiya zZamam igin fadeler almmudr Eym mmanda 5-Ge w o5
tebeqelern sethmde zad magnit mabeunds cicktron ganmn mixtelhf arlagma yaumlsgmalarda Holl smsah ve termo-EHQ

Hadeler ahnmudir

49

11}

e



BM. INuoewes

BIAHAHHE PAIMEPHOTO KBAHTOBAHHA HA KHHETHYECKHE KOQOHIIHEHTH
B IIEHKAX a-Ge H »-Si

Hocacayeron noscIcHiG INRCTHSECERY EOMpEMLINCHTOS § MONCRMOCTH 0T OPRCHTMDIR Doscpa@ocTs nacson (e u 8-5i Mosyomd
mﬂ“mm_m—-mimmmm
Tyeew TEKET sipaxcans 135 soojepemmcats Xoim w Tepaso-3/IC 3 maocxocTe maemox 5-Ge # 5-Si 3 caafion sarmwTEOM nosc mpw
PELDMELN NPNGTRECHEDY MPOEICHES JICETPONROIT Moa.

Jomu mocmynaesun. 140997 Praaomop © M [ osmwracde
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BIHSAHHE KOHIEHTPAIMH CTEKJIOOBPA3OBATEIS H AABIEHHS
HA JIEKTPOIPOBOJHOCTD H ONITHYECKHE CBOMCTBA
BAHAIMEBOTEJLTYPHTHBIX CTEKOJI

3. A. HBPATHMOB
Hucmumym Ounocu AH Arepbaioecana
370143, 2. Baxy, mp. I [Incasuda 33

B pafiore oy mercs STMENAC EOHUISHTDALME CITLIOGMIIOMITETS M A KHNT H3 1K TPOTPORLINGCTE # OMTH¥CoNoe cnofcrsa
ANTLIMCROTELTY PRTHRMR CTEEOT B (PEBOINTCS MPCInGEs sowiill MOLmonm oy arwekemel

JmexTpodunariecaie, OUTHISCKNE W PLI IPYTHX cBORCTS
CTEXDA, COICPEANINX B CBOCM CocTRSe d- MEpexobuse ve-
MCHTE, CYUISCTRCHED MABRCAT OT EOHICHTPAnM ¥ fimoane-
TO OKpYEEHNN BOHA NEPCYOINOMD WIEMENTA, 3 TEKNE CTPOS-
HMS IEROHHON COTEN, YTO 3EMMET MX O%cHEl yIobauME Im
mccaesosanufl wetozom NP coestpocxonmm [1-3] C -
W0 YCTAHORICHME FRAMMOCREICH MEEIy CTPYETYPHMIMEH
OCOfeNMOCTIME, COCTABOM B CBONCTREMW CTENOL, & TaOEe
ATMANNS (MIPOCTITWSCCKOTO Zsascwna Gsiaw mposesews
EIMCDEERS MISKTPONPOBOINOCTH # ONTHSECKOTD OTPISEHHN
# MPOTYCESNES COCT2BOS 8 KOTOPMX MeTozom HIP ampenc-
WL EOWIRFTPMDUE 4% ICHTHMX HOWOS BIHATNE N
HTYaTMCh OCOOEHNOCTH JOKRTBHOTD OKPYWCHME [APEMAT-
HRTHMX WOWOS. DREXTPONPOBOIHOCTS ¢ H3  DOCTONMHOM
TOAE  CTERON  CHNTEIMDOBIHMLY HEMH K3 CECTEM
oV 04{100-0)Te0; mpw 300 K wmemsercs or 7-10° 20
5107 Ow™'w”, 2 npm 320 K - ot 4-10° 20 2-10* On'w* »
MERMCHMOCTH OT cocTasa (pee. 1)

)

1

ey

[

4

- *
‘ " ‘l
2} *1

¢ ¥ 2 3 € SO 80 7 oaran,
Pac ] SasmcuneccTs SCETPONPOROIMOCTH CTERDT CHcTOMM

Vi0s-Te: o1 coscpmanms TeO,
|-opw300K:2- 420K

Bee ofpanis 0GIAIM0T 1ACKTPONNLIM THIOM NPOROIN-
wocTw. B crexmax cacresmm V:05-TeO,, coommeTcreymoune
cocTay 35 woa % VO, ma sasmcumocrax N, , w Igo ot
COCTISE MAGMOIBWOTCE MAKCHMYM B HITWO, COOTBETCTBCHNO.
¥ IT0TO Me COCTANA MPOMCIOINT iNMenesNe Haxnosa 4, /A

Tamoe nosezenme we CTysafiso, eCTH NPWANTS B0 SHAMEHNC,
5To sfixem cocTasa ¢ yTOR xomuewTPaIRER V.0, mabmoss-
ETCE MENHMNYM BOSCETPHIeCEDl DDOHNLIMCMOCTH W TAHES-
€a yra noTeps. [lo-suumvowy, 710 canmso ¢ oSpasosanmen
COCIMRCHRS CHIME0 INCCOUMMPOSEHNOD INTCITYPHTE 53
Faumes [4]

YueHnmenwe IexTPOOPOSOIHOCTH CTemny  cRcTeMu
Vi0-TeO; ¢ pocrod wommewTpamen crexsooSpmosaress
TeO; XOPOmWO OORSCHICTCN M2 OCHOBE DENFLIY, MONYSCHMAX

mn TeO; pawcane A-TeW0pa PacTer, a g-Temops vacss-
mactes . Taxne noseaemme A-resops camano ¢ ysevireEn-

AICATPOREMN MPOSOIMMOCTH NATIOTCE  IOKATHMOSdEHLe
g - mTHOHNOS sasaues [6.7] Kusserweecxas
TCOP®E IR SONATHIOSIHHWY ROCHTERCR B NeprRolmsccrodl
pemicTEE OOLSCHNETCE R 5 PAMKEY MOANPONRON MOICTH
HecwoTpa Ml CTCYTCTESE BATMMOTD MOPLIKE MATPHIDS CTE-

MPEHEHMOCTH  [O8posHoH
wWozcan nposomumocTH [8,.9] 1o cawsano ¢ res. wro dunm-
FECKNE MPOBCCTM ONMCWBACMME TCOPHEH NOIEPOMoa uato-
O pANNYCA He ESCTED MABHCET OT HEPROINTHOCTH PEIETER
W XOPOWO NPHMEMMML [PW NCPCHOCE  SOKLTHIOSRMHLY
HOCHTERCR CUIRHO MRAMMOICACTIVIONIAX ¢ soscharmmmdm
pemencn. CaoficTsa mccaesyewnx ofpaiuos asmcar or
IMCPIMN MCAITOMHOMD ofmena =, meobxozmmo@l 1as obpe-
IOSAMMS NOTNPOER, WNpHES o - 3086d A, camamwofl © Be-
-ﬂmmh-mw
BOZMMOCTH. JHETHT, § JEBRCHMOCTH OT CTENEHN DEPEAPLTEE
BOTHOBAX GyRxuml 30 -MIEXTPOHOS, MPOBOIMOCTS MOmET
IpHOGPETATS paTHlSE JHANCHME - POCT CTEDCHN NEpexpuTEs

TPAN CTERIOOOPINIORATERS YMCHALIACT NEPEKPMTHE 3O
HORMX @ysEil 3d -33CKTPOMOS, M ITO MPHBOINT & yMCHL-
MEWN0 IIERTponposoIEocTH. Pesymrar paboru [4], yxa-
BBOT KA TO. YTO YMEHMICHNC OCPCKPMTHA TPMBOINT &
yoeawseno anmoacAcTMEE id,, oplsTamm co cmomM
SIpOM. 2 POCT IMANCHMA KOHTAATHOMD 4aera Oepum ¢ poc-
Tos cosepmasms TeQ,, ¢ zpyrodl croposs. npensTcTWyeT



caamoobpansony Depexogy ot V' x VY. Yasmusas o,
MOKHO CICTaTs MpeInoaoATHNC, Y10 8 ofpasuax cHcTeMM
Vi0-TeO: 1 yweshieEie AEETPONPOBGINOCTH C POCTOM
cosmewTpaums Te(Qy , ¢ OZEOA CTOpOMM, OTECTCTBCHED
YMCHMICHME KOINYSCTES BANATEL B MaTpHuE, 2 ¢ IpyTolRl
cTopomsl, 7O, YTO GMEAEee ONDYECHNC TEDAMAIHNTHMX
MOHOS CTANOBWTCA WHCTO ONTEIPHSCCKNM. JTOT BWBOL
OCHOSWEISTCN HA NMPCINMIOKCHRE, YT0 YRCAHICHEE KOHLEH-
TPALEM SCTMPCXBACHTHAX ROS0S BANAINS YRCINTHEICT
nepexpaTie wx 3o sommossix §ymapsil, a ofsen sazest-
HOCTEME MEATy BORAMHE ¢ OIMHAKOBMMH EPHCTALIONagH-
SECKAME DOSOESHMEIMHE ATPYIHSSTCS, 4TO M OPMBOINT K
VMESHMOOHIED O

BoysicTsee MUIDOCTETHYOCKDIT JAAICHEE H3 TRCRIWT
TET OpESONHT € yMCHMNEHNN MCAITOMHRMNL PIcsTOSHAA o
COOTECTCTRCHRO & WIMCHCRING M3CKTpoHNOfl CTPyETypu. B
FERDTODML CTYSAER 5 AMOPQHl NOJyNPOSOIHMEKIX [pW
IOM SAINC yascTcA EMGDOSATE ACPEX0d NOTYTIPOBOIHMNK-
werana [10-12] NMpwscw, NEpexol 5 METATTINECKOE COCTOR-
HEC MOKCT OPORCYOINTS AIaSH0 W60 CXaTR0ObpIIHC. AWa-
AOTHIHREE FIMEHCHEN MOTYT OPOSBINTACE B CICKTRAN ONTE-
SOCKOID DO IOMCHAS (HCICIHOBCHIS WIN ~CLIGIMJBaHEe"
B0 SARICHMEM MANPCTHOR 0WM. (McH3 mseTos obpauos &

Vg V0. Ha pic.] DpHBCICHM MANCHMOCTH AICKTPHICCRD-
[0 COTPOTHASCHMS CTEXOS PELINTTNOIT COCTASA OT JAAICHME
AW EOMEITHON TEMDEPETYPE.

-2 "7 * Fi Pl - T P aden
Pac ] Bapesccuee MSucHsOCTE MICKTPOBPOSO THOCTH CTCXDI
cmcresad 0V 100-a]TeO. npw mossaTRoll TOMDCPS-
Type 1m prisrons - 1 - 8= 90 woa % TeDy:
2-a=80 wox % TeD.: 3 - o= 70 wax" TeD..
* - MOWIDCEAC TR ACHNT A - TORKE RS IARICHRS

Hisepesms NposogiTHcs § cpeamen 1t 12 Towex ¢ ima-
rose | sfap B mreecTee mnmocTr, nepesmomedl Iaasesme,
MCTIOMMMEATACE CMECE TPARCHIOPMITOPHOND MACAE ¥ ECpo-
cuma 8 cooThomernn 4 | HhaepesRa NpOSOIATACH K3 Mo-

CTOSHBOM TOKE ¢ HCNOTMIOSARECM CTATMEON KIMEDM BWCO-

EOTO A3AMCHEL I'q—-l—q-ﬂ-w n obpar-

Oy TCTREC AHOMATHA MRCTCPEIAC H3 32BUCHMOCTEX MO80-
pur o6 orcyTcTRem §anossix npespamesnfi 8 ofizacTe -
scunn scaoms 50 12 sfap. Yeetwsenne 3ICKTPOMPOSOTHO-
CTH C ZIANCHNEM MOKHO TAX BE OORSCHNTE YRCINSCHECMW
AEPEXPWTIE BOTROBMY GyHEIHA (o AWIEKTPOHOS, MPHAOLS-
X K HIMCRSHNO NposoTMMocTE. Onmsecmse caoficTaa
Tpofisux CTexos IDySaTRcs 8 ool u Gamanell HK- of-
aacTax cnexTpa. ChexTpsd OOTHSECEDID OPOITyCEAMME CHE-
MATHCL 8 ZSyxosoWsOR onTwsecxofi mamepe. B mawecTee
OKOH MCTIOILMSANCS CAN$Hp, B KIYCCTRE AMIKOCTE, NEpe-
AMOmER IARICHNE - TAMCTIWLINIET, Be MMcomnl no3oc no-
raomenns 8 ofizacTe cnextpa (300-700) mw. Boe mymepesms
APOSOINANCE OPH KOMEITHOR TEMOCPITYPE C WArOM N[O IB-
scmno ~ | xGap. Kpose Tor MIyiazmcs ¥ CICKTps OTpame-
Eun crexoa 8 ofisacTm 07515 sme

s .0 x B umax bigs
Pur § JTasecebescTs ZTHEH BOTH. COUTRETCTHY MMM Mg Wy -
wy sacanil HEK otpamessn 4 (F...) 07 cosepasae
u TR sodsdeacaTopos - Moy 8 cTermm cecTow
a VO 50-aMe.0 50 TeD,
fracl-Lic2-Nag)-K.4-Rb; 5-Cs)

FECOCPUMCHTH NOKIDATH, TT0 MARCHMYM KOMGQHUMCHTS
OTPEMEHRA ., = |8 % OpaxTHISCKN B 2EWCHT OT LTWik
soxus B 7o = BpeMS 138 pauaNTHLY CTEEQS AMMGNJ SOIK,
COOTEETCTRYIOMINE MAKCHMYMY IHEFICHEA  OTpascie
A(E,,,) 3BNCST OT THR2 W COjepEamms MONWDECITOP:
(pwc.3) Kax saIN0 i0 PUCYHES POCT COICPRAHNN MOIMGH-
KITOPE W NCPCXod & GONce TEECTMM OXNCTEM EICIOYHOD
MCTALIA NPHBOINT K CMCHICHISO MAKCHMYME OTPIESWH 8
cToposy AammEx B0aH OCHOBMBASCE M3 TEANYPORMCIO-
possou npescraasesss Bpean [13] xxw crpyxrype veiry-
PHTHMX CTENOS W PETYASTITEX HCCAejOsaMMi CREXTPOS
P, » macTosmed palore, MORHEC MPEITH K BMBATY, TTO =2
IO CMCIICHRE OTECTCTBCHHD YECINWCHME THCIR NOANIIPDS
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Puc 4 Cocxrpas onmwrsecsornm (3-8 8
1. 10 V.0 40 N0 50 TeDs:
2 10 V0, 30 N D 60 TeD:

3 10 V.0, 10Na.0 30 TeD.
Tasacsme arwocpepmoe. |, 2, 3 -ofpanm Toro mx coc-
TR, wErwMCpCMELC OpM Iansenua |0 Kfep.

¢ Goaee ymmoniw paccTossmes Te-O w V-0 3 samaaweso-
TEATYPHTHO-ERCIOPOINOA  (PYNMHPOSKE,  NPOMCYOINImE:
scieacTese sofamacwws wosmduaropos [11] Coestpu
OUTHSECKOTD POy CRaHMS cTexod cocTasos’
10 V04 40 Na:0 50 TeOx 10 V04 30 NayO 60 TeO; »
10 V0 10 Na,O 80 TeO, npa sTwochepiion mascamn o

HIMCHCHINO MPOTPETHOCTH CTEXTA
Max cvemon © 0 = 20 woa % npolpavEOCT OrpamricHa
m~muhmcmm—

32BUCHMOCTR, MPUBEICHNLIC M3 PHCYHEE, COOTRETCTRYIOT
obpasuan coctasa |, 2, 3 iomepesinin nps xosETHOR TOM-

Hiscpeina OOTHIECKOTD mpomycxames 8 HK-
mqmlsmmm_mnn
BOSAHAIMCBOTCATYPHTHMX H HATPHCIOSANATHCBOTEITYPHT-
HMX CTEXD] DOKIIATH. STO HIMCHCMME DPOMYCKANNS 8 HEX
DorimmscTcs saxoHy Byrepe-JlawGepra
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INFLUENCE OF CONCENTRATION OF GLASS FORMING COMPONENTS AND PRESSURE ON BOTH
CONDUCTIVITY AND OPTICAL PROPERTIES OF VANADIUM -TELLURITE GLASSES
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OBPATHASA CBA3b B HHAEKIIHOHHBIX JIASEPAX C BHEUTHHM PE3OHATOPOM 1A
H3MEPEHHS MAJIBIX NEPEMEIIEHHA

3.A. CAIBIXOB, P.I. TAMHAOB
TYBHTAK. Hayuonaisusis Memposoouvecxusi Hucmumym
nin 21 41470, I'ebze, Typyus

3.K. I'YCEAHOB
Hucmunym Qomoarexmponixu AH Azepbauoxcana
370144, I'CII baxy, yr. ®.A20eea, 535 xsapmar

PrpeforTan HomME MCTOI 118 EIMCPCHES MASM DCPCMCIRCHE M2 OCHOSC MICECEIDICIOT SEICPE C SMCHINNS poosaTopos (HTBF)
BINTEERS OGPITROR OOTHACSAON CRER, PCTRCTPHPYTTES Kicacme SacToT HIBP scaeacTeme swapmrsernn setpaipel woiery oeor
ofucxra Tooperrcood Gpe3cl PUPCDCRES SINHOMT MCTOIE OMPESrecs CRIHTORMMNE I MIWHE SDCPE, § TO BPOUS EIK & PCRibidy -

CCPMMCHTER YARIOCH 0CTIR nopora s 0.5 me

1. Baesenne

nepesemennfl [1.2] Taxofl msvepec mecoumesno carms ¢
PECTVIINM WX MPEMEHCHMEW § DEINX JHAHOCTHEN B Repay-
PYIESOMETO KOHTPOAS IBMKYIMACSE Y1908 H MEXINWIMOS B
mryerpi Cpess BCex IDYTHX HMEIOUINCE METON0S anw
HINCPEHMS SRGPAUMOWRMD [RBPENETPOS, OOTHICCERE METO-
I 0GSAENOT PEBOM OPEWMYMIECTE, TAKHMM KK SMICOKRE
SYSCTRMTEAMHOCTS, WRPOKHA INEAMFICCKHA IHaranoH # 7.1
B asscHMOCTH 0T @EOHOCKNE MPHMIIENOS., HA OCHORE KOTO-
PMX IDOHIBOINTCE HIMSPCHIDL OTTHSCCKHE MCTOIM § CBON)
OICpElh ACTNTCR M2 TPM TPYNMML EHTCPCPOMETPHICCRRE,
METOIM H3 OCHOSS MOIYININH MADAMETPOR IMEPHOID HLTY-
SeHMe B METOIM € HCOOTLINSANMEN FMITY TLCHMY THEIN0S.
Pousil pporpecc § TEXHOJOIHE WIIOTOAJICHRS DOJYTIPO-
BOIHHEDSAN JAICPOS OTEPMLT HOBME ODEPCNEKTMEM B WIMPO-
EDM EX DPEMCHCHEN 8 DPHIIATFLY MIFGIN B MCTPOIOrwe-
con peasy [3] Mosynposomsmxossie TXepul O9eHL TYBCT-
suTemndess & obparsofl onmwsecxoll camm [4] Yewrwsas
sror daxt, paspaSoran momufl meToa 1w SecxosTaxTROMO
MIMCPCHES MATMY DepeMemiesufl ¢ CyGuasomeTpORMM pad-
pemetnew [Ipermaraewfl weTOZ OCHORAN M3 PETHCTDRIIN

1. INCHCPEMEHTAILEAS YCTANOBKE LIS MIMCPEHNS
MAIMT NepeMemesHiL.

Baox-cuema ycnepHMenTRILHOR YOTRHOBEN 118 MiMepe-
HEE MATWY Nepesemesnfl ANTHBHLM ENCDHLIM METOI0M
nosanara @2 pec. | HYacTe MLTYSCHRY RECKUMOHBOID Rie-
pa W ¢ nosounso sxpoofisextisa MO, DOy IDOIPaBOND
sepram (115, xepsaaa 3 ma mecsoncpasmxe [BT » e 11
$OXYCHPYETES HE MOSCPAROCTS IMokymeTocs ofwexta IO
B NpoBOIMMAX MCHCPHMCHTEX HCOOJSIOBAICS OSHOMOI0-
Bl NOTyTpOBCIRRECEME ep AMGaAs ™ma SDL-5401-G
€ aumsofl ponEn TB0 s Onmesecxull 1ys, oTpamessil o7
noscpxrocTH J0 & notasmomeR 3 S0cp, COLET HCPCMO-




HIBP sa semriney AL HMASOIHT CINHT SACTOTM SZEPHOM

muryscsms Av. YacTormull coexTp maiepa PerucTpEpYETCE ¢
NOMOEDMO KOHPOSAIBHOND HETepPepomeTpe Pabpe-Tlepo
(H®IT) = porommosa /12 PaccTossme Meazy Maxcumywa-
un npormycxanus HOTL, wcoosusyesoro 8 MCmeprMesTLT:-
sofl cxesme cocranmama 600 Mru, a mmpss peosanca 30.
Heoomssys SacToTHyl Wxaty, ONpeIeimemyld XapaKTeps-
crexaum HOIL, onpeacaserca cammr wacToTa amepa Aw
Jlax Gosce TOSROMD ONPCICACHRN SACTUTHOID CABMIE A Vv HC-
DOIA308ATACE MOIVASINIOHHAS Texsma: B yrow cry=se tox
Sepd [ wOTYTHDOSLICS CHHYCOMIATMRMMM CHIHASOM H2
SACTOTE F, K0TOpas O0MYED B DPOBOIMMAIX IECTICPHMEHTIX
cocrasaasa |0-300 Mo
I=Igtizsin(2xFt) (n
Mozyvasuss ToK2 axiepa SANMBICT PACHICTLICHNE Pelo-
mascos 8 cnextpe npoaycxames HOM = ocsossofl & s
GosDEsL, OTCTOSIINY OT OCROBHOTO K3 sememny . F (Pec2)
Jlas MACTOTHOTO CNEXTPA, NOKAEAHHOND HE pec_ ] SACTOTE MO-
Tyampm cocTasaset 35 Mirn

| TEwE AL SRR e

TOTHRIM CINHTOM AV H HIMEHCHRCM LTHHL peyowatopa AL

Av AL

— = ——

v L @

rae L - asmsa pesosatopa HIIBP, a » onmesecxas sactota

ZIEPa, IMCpeHRe AV NOIBORRET ONPEICANTS Beawimy AL
Kax szso © (1), 228 susecicHRs 20COMOTHOR BeaM-THEL
nepoMcIcHNY  SHOpUpYOmel DOBCPAROCTR ReoGXOIMMO C
BRCORDR TOSHOCTMO ONPEICTHTS IHASCHNE KOMpPHICHTA
X=L/v. Bo mfexasme sonoaEwTessmx Tpyasoctedl 8 on-
peaeseEmE PACCTONERS | MEETY MPIAIOM JNEPHOMD N0
H DOSCPABOCTLIO IBMAYErocs obsexta, 1asenne sonddn-
LHCHTE ¥ SWYMCILIOCE HCXOIN Ml NEPaucTPos sATeOposas-
sofl meyoxepassxs [13T (Dr. Lotz Pickermann GmbH, Ten:
HPSt 50071 5-8'5). KanwGpaimes muioncpamuin mposo -
Z3Ch N0 KEMCCHWCCKDR cueMe HHTepdepomeTpa Mafivemco-
Hl ¢ HCOOALIOSAHHNEM NOTYIPOBOINHEKOSOID IXEP2 ¢ BHCW-

MMM perosaTopos, cTaframaposssmoro no e [ avo-
sos Cs (zmea soxsu 1 cocranaser 852.112 mw). Hanpame-
mme, neobxomewoe v saTwbpasm 13T, a Taxae 1w npw-

NPEHIMFATAED PIHLSE CXCME MiMepess. B crywac nepe-
semesnh [IO 8 amanmose 0.4-10 waw saXoTsas MOWMOCTS
DOTYIPOSOINMKOSOrD MMepa. perucTpupyesas Ol awo-
Iy IMPOBAKE N0 NEPHOINYECEDMY TANDHY, § HICATMA0M CTy-
3¢ O CHMYCY, Y70 SRASCTCE CICKTRECM HNTcpepoHmnm
aysa, oTpamessore or noscpxsocTe JO w Tywa » nepears-
HOM masepHow pelouaTope (5] B Tasow cnvsae, onpezcins

Hiwepesms uamy nepesemennli ¢ wcnomiosanses 1x-
THEHOTO ZXIEPHOTO METOAR MOKNO PELICTHTE W2 I8¢ PYD-

Illr.n-q_mmn-dpﬂﬁn-cﬂ.l-u-

umosA cencop ¢upais Bricl & Kjaer rana 8305, sotopus
BCTIOALTYETCE 3 EITSCTES CTAHIAPTE B ARGPAIROMMRIN MIME-
permo. Tew CaMMiv BCCACIOSATECE BOTMORMOCTS MpPMCHE-
HMS TAHMOMD METOSA C U0 xaanbpaism nosofuux cesco-
POS, KOTOPME JAUBOSACTCS B HEMBHCHMOM HIMCPCHEN 2-
ety I sebpaunil. Kax nNpansao, Nepescmeny J WM Y-
EOPEHIS 3, W AICKTPHYECEOND MPE33 §, MABOIHMOTD 53 B




LA CATRWNOB PI. [ AMMIOR, b 1) CRAHOS

TecTapyesmaiRl CCHCOP DOZBCPIAICS BNGPAIDLEN 2 ONOP-
wofl sacTore (=500 Fu). BoacacTane Toro sacToTa sancpa
HIMCHSCTCS H2 BETWWENY Ay, KOTOPRS PETHCTPMPYCTCE 0O
coexTpy mpouyckaEns HOTL Tanwwsruf peyyastat nosod-
O DMcpeENE DoKasaHE Ha pec.. Camg SacToTw saeps 38
poasdil nepuoa swbGpauwil cocTasaner 100.4 M, w30 coor-
BETCTRYET AMTANTY 3¢ DEpeMccHNR 12,6 MM, PaccHTanmof

30 1.5 s Kpose >rore, scnosiivs sassasd wetos, Gsiam

HOMCPCHL NEPEMCICHRIE PALINHMY OwTossx ofsexTon,
EOPEMIIACHT OTPERCHES NOBCPXHOCTH KOTOPSL COCTRRESET
107-10" (andpymoe opamenme), sero npasmwsecxn nesos-
MOKHO J0CTHYS NOTLIYNCE KISCCHSECKHMN MACCHBELIMN We-
TOZAMH HIMCDESIN, TAKHMY K3k W3 OCHOSE METepdeposetpa
Maftxenicoma, 6o k2 ocnose pdexra [lonmsepa Permcr-
papa Sosee wiwODX 1EavesEl nepememennfl DpelTarae-
MM MCTOJOM BOTMOAME C MCNOTEIOBIHMCM HHTEpdepomeT-
pa Dabpr-Tepo ¢ yry IDCHMMME DIPAMETDEMI, HANPWWCD
Ha Gaie ONTIMECKOND BOTOKRE. |

(] T Hogava V. JTommwa and K Toyoda
Rev.Scilnstrum., 1994, v.65, 0.8, p2510-2513.

{2l AJP. von Haamerem and HJ. Fronkena Applied
Opeics, 1994, v.33, 019, p4137-4142.

(3] RW. Fax, CS. Weimer, L. Holberg and GC Twk
Spectrochimica Acta Rev., 1993, v.15, 0.5, p.291-299,

[4) L Holberg and M Ohtsu. Appl. Phys. Lew., 1988,

v.53, 00, p9ed-046.

[5] WM Wang KTV Groman WJI0 Boyle ond
A W. Paimer. Applied Optics, 1994, v33, 0. 10, p.1795-
1801.

[6] S Shinchara, H Naito, H Yoshida H lkeda M Sumi
IEEE Trans. on instr. and Meas , 1989, v38, 0.2, p.574-
5.

E.A. Sadxov, P.Q. Hamidov, F K. Hiseynov

KICIK YERDOYISMBLAORIN OLCULMAS] OCON XARICI REZONATORLU INJEESION
LAZERLOSRINDS OPTIK 9KS 21.AQD

OPTICAL FEEDBACK IN EXTERNAL CAVITY DIODE LASERS FOR SMALL
MEASUREMENTS

A ncw method for 2 nom-contact measurements of small dsplacements based on an external cavity diode lascr has been
deveioped Aﬂhluh—qh-—ﬁdﬁ-d-*-ﬁ-ihﬂ“-qﬂm
The resolutioe of the proposad method » immited theorctacaily by 2 quantum sowse of & laser while the threshold of 0.5 o has been

obtamed o real experEmenty.
Jema mocerymaesn |7 09 97
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®A300BPA30OBAHHE H ®A3OBBIE NEPEXO/IBI B CHCTEME Y-Ba-Cu-O.

KM. TKAD®APOB
Hucmumym Qunocu AH Arepbaiidxcana
370143, 2 Baxy, mp. I". [ixcasuda, 33

PesToamefipanTomMcTDWSecamne MeTON0M MeCaetomEns fmooSpmossnn ¥ §anomiic NCpexoTM 8 cacpanposotsmed YBa.Cu0., |

Ty IO ETWPOSEMOE IPwesciew Ag m In

Mosasamo, 710 Deddyiaoasoe Isetcnwe cepefipa 8 YBa-Cu; 0, (npw 971K} craney mpyer gunosifl nepexod | posasecuas —+TeTpa-
ITHATRAERS CTPYRTYPEL SAIBEHNLR YMCHLECHROY KOSICHTAINE FACIOPOTE BCICICTIN OOPanosasms Rosof fanu A0

BacomTeMneparnyphas CREPANPOSOIHMOCTE PEATRTVET-
N 8 COEHEN WMCTATIOORCHINWY CROTOMAX, COICTEALIMY

NepeX0ia FTOMOS ITHX METALIOS HI OIHOMD I2PAI0BOTD COC-
TONHMR 8 JPYIOC, KUTOPOC MBRCHT OT yoiosnl Tepmoobpa-
Sorm C spyrofl croposu, 1aw cTalimnaimes cpepxnposo-
NGO I W BAUSEICHAN WCIANWIMA CEEPXTNPOBOIMMOCTH
SoTnBoe IHIGCHNE HMWOCT HOCTH JOBANME CAMOTwhdryim o
.ﬂﬁ:— mpsmeccll 3 cacpanposoInmed oucHINo@ xepa-
ML BIRNHES H3 CRORCTEE M KpRCTRLINNE-

mnwnmll-li

B macrosmedi pabore ofofimen perymTaTi BCCacIona-
sl masewsnes Tecbdryiem Ag 7n H3 KEPECTAUIHRECKYSO CTPYE-
TPy ecobpasosanse ¥ danosue nepexoaw s YBaCu,0,,.

OfsexTamn woces0s2ums SelTh KCpaMHSCCKRe O5PIID
3 BHEIC MIDCEOTRPALICILHWY MiacTHH ¢ paswepasn |0x5x]
WM, MOTYSCHAMC CTRHISDTHMM TECP I0GEIHLIM CHNTEION.

DECHCPRMCHTY MPOBOTUTRCE Ha Teppaxtometpe [JPOH-
3IM ¢ sscoxoTemnepaTypsof npacTasxofl YBPT-2000 » mw-
POROM TEMACPETYPHOM MNTEpSate- OT xowsaTroR 30 1000 K
¢ ucnoasiosasses Cull -wurysessm (4, = 15418 A) Omub-
K2 IECOCPMMENTA CocTanzeza Af = 0.02°.

L IpdexT anddyinm cepefipa

[lms pesTren nsppasToMeTpHSeCKHR WCCACJoRaNHA Gumm
ImroToAscEM  Ime pyTIRd  ofpmnos, ey Imosso-
seruposaERx cepebpos npi 773 K (8 reseame 124.)w 973
K (» resemme 4 4.). [Las yroro =2 oany croposy obpasuos
HAMMALIOCE cepelipo 1 sance Tepaoobpatora (oTaer) npo-
BOZMIACE B3 B30AIyXe. (IHOBPEMEHNO B ABASOMHHMX YCIO-
M APOSOJEICE OTEHT KOHTPOTMHMY OGPEIOs.

tarod

cacmd possGrseczoflt Y BaCuOs, xyGevecsoft Y0, u BaCO,
[1) TepmooSpafiorxa m mepdvims cepefipa mpu 773 K, a
Taxme 3mpdyran cepebpa npw 973 K coocofcreyer yseam-
sewmo wHcaa otpamenmfl o7 Y BaCu(Oy u acecisoscsmo
orpaxesll o1 Y0, & BaCO,. Bo-stopsix, i3 cpasscums
pesTrencac LaEmnx Liv ofpouce YBaCu, 0., maddy-
MO0~ ETHPOBINHMX NP OTHOCHTEIMEC Nuicoxofl (973 K)
® moxofl (773 K) rewmeparypax, caeayer, wro maddyran
cepelpa mpW SkicOKOA TEMNEPATYPE ofpano-
samno 8 wmaTtpwmofl  posmbirsccxoffi  YBayCuy0., dane
{2 =382 b=338% c= 11,68 A) nosofl Terparcsamscl -

i YBa,CuyOs, (2 =3,85; b = 11,81 A) Hapaay ¢ e,
Ay 1en cepeSpa conposomIBeTCY OSPEIOBANNCM ORCHIZ
cepebpa (Ag;0), 9T0 NPHBOIAT K YMEHMIIENHIO COMCPRANHN
xncioposa of Oyer 20 Og » 8 YBaCuyO-, (y=003)
Hafimozsewwil nepexos powSemecxas—sTerparomrisas
YBa:Cuy0., ofuscusercs Tem, WTO § mpollecce Imdyimm
cepefipa, Gaarozaps Soxumowmy cpoRCTSY sTOMOS cepefpa
KHCIOpOY, SACTE STOMOB Imczopoma 8 YBaCu,0.. mcry-
AACT B XMMESECKY0 came ¢ Ag ¢ ofpasosasmen Ag.D. B pe-
JYERTATE ITOMD, YMCHLDEHNS COICPRANRS KHCIOPOIA, k3
poxxwaso 5 (4] 30aWE0 COMPOSOMAITLCE NEPEXOIOM POM-
Garvecxoft ami 3 TCTPAIOELILHY IO,

EPRECTAASOPSQESCCENM HANPIATCHESN OOIATNOT CHILHOA
smnoTponNeR:. Oy, = 114107 Gy = 397-107;

Taxmu ofipmiou, Tedrymonnoe Ierwposaise copebpos
¥Ba:Cu;0-, crusyaupyer $aosufl nepexoa (posbusecxas
— TCTPAIOHERAMHES) H ONPHBOINT K CHAMBON AHEGOTPOTEHE
o dHUNCETA TCIIOROMD PACIIADCHEN 00 DElIsiHMM KD#E-
CTALIOMPAGHSCCNHM HATDERICHINM

IL Fdppext anddyIun nunxa.

[as pesTreHARGPEXTOMCTPHSCCANY WoC3cI0sammf Guinn
MPHTOTORACHM, KBK B B CTywae ¢ Ag, Ise rpymmsd obpanuos.
EOHTPOTLERIE # IR(NIROHERO- IeTHposaHNLe mHExom Bee
obpauns noascpramecs oranry npa 573, 673w T3 K

Bee mwdpasumoniue oTpaReHNE, ROMECHDOSIHELE OT
EOHTPO TR OOPEINOS, 0MOIHAYHO NEIMIAPYIOTCE Ha oC-
HOSC MapameTpos pemetsn posfimecsofi  YBaCu 0.,
(2 =3,83; b= 339 c= 11,66 A). Ha aspasTorpasesax ob-

Y;BaCu,0y $aran w yucromy Zn, 2 Taxse or ZnO (2]
Caegyer oruerums, 710 ofpnosssne 7n0) se conposox-
sactea, xax ® 8 cayuae ¢ YBaCuyOr, + Ag, yesLmeHRen
coaCpEaNN KRCAOPOaA B MaTpirEoh $ase YBa Cu, 05,
Hauepesuauy TeunepaTyproll JMERCHMOCTH MAPaMCTPos
pemerxn oSparuos YBs:Cu;0;,, + Zn u YBa,Cus0-,, (298 +



1073 K) ycranoaseso, 710 npe ~ 983 K mfmozsetcs daso- mm*mm

S nepexoa pombursecxas —» TeTparDsmLans (6] HECICPATIPORO.IA LIS mm_ N zhm
Taxuu obpaoow. OpH  IAPPYIHONHOM IETHPOBAEEM  KOINSECTBO YBEANMBACTTY ¢ TEMICPATYPOR OTER-

YBa:Cuy0-, tmmm:_l ra ($73-773 K), a raxze $aws ZoO » Y;BaCuO,

(1] TA Dxcopapos. 10T Acados. K M. [Ixcopaposs [4] ¥ Nokasawa, M Ishikawa Physica C,1989,v.158 p 381.

dp lpeopusy Ne 336 HOAH Axp6.CCP,1989, Baxy, [5] 1O Acados C @ Tlapapos. KM [Ixcapapos,
e 29. T4 [Jwcopapos. Cacpruposoamocts: $eamna, xu-
2] IOT Acados. KM [Ixcapapos. A H Basipasos u dp. i, Texsuka, [99], 1.4, M 6, c. 1170,
Tipenpasr Na 360 HOAH Asep6.CCP,1990, Baxy c29.  [6] IO T Acados. AH. Baipasocs, T J1 [xcafapos,
131 TA Jwcapapos, 10T Acodos. A H. Basipasos u dp. KM [Iwopapos Caepxnpososwocts gsnmxa, tn-
Tpeapust Ne 466 HOAH A3ep6.CCP,1992, Baxy c.17. i, TexiR, 1992, .5, Me 9, c 1732
QM. Cafarov

¥-Ba-Cu-O SISTEMINDS FAZA 9MS1LOGILM® VO FAZA KECIDLARI
mmiunhamh“whﬁh-“-h
mmn”“mm,hwm#uﬂ*mmu
hhﬁmhmihﬂﬁlﬂm“imﬁ:
K.M. Jafarov '
PHASE FORMATIONS AND PHASE TRANSITIONS IN Y-Ba-Cu-O SYSTEM
huuﬂﬂhxqmdt_hﬂ-ﬂhlﬁ-immnﬂh
k s esablnbed that X-ray h“huim’{lmnh“#_m-
mmuu-mhmm-nﬂihhﬂ-dlmuﬂh =

Alama moceymsessca 15 ]2 57 Pedmmep P B loguade
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JATYHKOB XOJLIA

. @ 1. KACHMOB, HM. HCMAILTOB
Asepbauoncancxoe Hayuonarsnoe Aspoxocuunecxoe Azenmemso
370106, baxy, np. Asadmez, 159

Jaran Xosxza (JIX) ¢ yonexos OPHMCESIOTCS B pat-
TWIHMX OGIACTAX MIEXTPOTEXHEIN, IPHGOPOCTpOeHHs, a8TO-
MIATHIN § BRMTHCINTEILRON TCXHIIG AN MOMCDCHRN MAIHNT-
MY DOZCH, MANPEECHRS W CHUTM TOxa, B GecxonTarTHsx Mma-
BEAMN NepexmosaTenx w12 [1]

Jas noayseme npmesacuoro suxommoro carwaa Tpe-
Gywores JIX ¢ ssicosofl TyBCTRMTEIMMOCTIIO, KOTOpas, Kax
MI8CCTHO (2], ammcuT OT NOIMICKROCTH CBOBOMMY BOCHTE-
2ef 4 3 DOSYTIPOSOINMEE

HINX TEMTICPATYPHMX H Bpesesisix pefidos (3]

m“mnmm
TesksocTs nopaaa 30 wB/xlc, 110 wa 382 nopuaxa mae,
wew ¥ JIX sa ocmose GaAs.

Kax sumo m gopwymu (1), wyscrasremmocns X
MOEHD DOSLCHTE TEENE MYyTOM YMEHLUMCHHS TOMEWHE of-
panzm MomuTER JOGWTECS NOSWIDENMS ¥yBCTRNTEILHOCTH
Mm_mm
Zasno [4]. B0 cAMIIEMOTD BLNIPLIDE Re TASATH

MNpwsumofl yToro sEARCTCY poXDE ymeHsmeNMe THame-
HUR 43 TOHKHY MICHEIX MO CPABHEHINO ¢ MACCHEEMME of-

ROISOTRCT YMCHMINTS TOSMAEY MicHEA 30 5-10 Mxm, w@ro
DPHBOINT K THITHTETRHOM)Y NOSLIICHIIO Ty BCTBHTEIMHOCTH
JX. Kposme Toro, oHa NOISOARCT PACOOOENTE B STNMOM
spucTasse ¢ JIX cremad ycracHma m remneparyprofl crade-

TR, YOTPRHAE TEM CaMM OpoGicMil LTH00mIN BAE-
308 B WIyMOB, XapasTEPEMY 438 IRckpermoro [N

Hurerpamumuie [IX roTasaesamecs » Jowranciassod
crpyxtype 13 KOO-S450KIE-10 ¢ mocammech olpaTHe-
CMCICHHLM P-0 DEPEAOIOM COMIACHD TEXHOIONHE, OfHCAH-
woil 8 [S].

Hiwepesms mapametpos [IX susswmw Gomsmme pay-
Gpocki W speweHEMe Ipeildhi  OCTATONHOTD HANPEECHAS
U.(mm“mnm—




@1 KACHMOR. HM. HOMAR IO

C oeasio eme Soammed cTalfRIRDALNN SPEMEHHLTY # TOM-
neparypasix spefidos pabouas ofaacns [IX moamposamacs
O IPIEMIGS PEINCI KPOMMRY ¢ OKRCION. C NOMOGIMG WOW-
HOMO AMISANTHDOSANEY ¥ NOSEPLHOCTH KPEMMES COLIERANCS
ToEl coff p-TRE, Doapyviomeil cioff oxEcIa OT ax-
Tamsof ofiacTw npwSopa (pec | ). )

Mpe wroToasessn MArHETOTYBCTRETEIMAIY CXEM JaH-
HAS ONEPAINS e MPEBOINT £ YCIOKHEHHI) TEXHOIOTHIECED-
O MIDWPYTA, T3X E2K NPOSOINTCE B NPONECCE POPMMpOs-

cnocofy, YIATOCH CHMNETL Speild OCTITONROD HANpPOECHET
U mpemsepwo ma |5 uB [6].
Jpyroffl szawodl npwswsofl, npesotnmed ¥ apefidy xa-

meE, v,, a,mh (i=1,2) - Mmogyme HOwra, -I*-
weeHT [lyaccosa, KOOPPEURCHT TEPMEHECEOND PACTINPCHRE
¥ TOANDNHA COOTRETCTRYOmU: ciocs. Hi opweescasoro su-
PIRCHRE BAIAC, TT0 BOINTHEA MCXAHFYCCNRN HANDENCHHR
MPOTUPUNOEATAAR TOJIIMHC WINTAKCHATMMON MICHKH 1- M
TEMTEPATYPE &€ OCERNcHENs AT
Caes08aTensso, yMCHMDCHNS TOMUMER [LICHKN, DOME-

ﬂmummm

X (pwc.2).
f : T ) L‘;
I | ?
IS i'

—_— -Ta | —
777772777 0 s ey
N N
~ N N |
! .
ll 2 I

Puc ] Dprorosasssce coctmmesne aayx [LX

lepexpecTio axnosenmmic ofizacTn A # B me Tomxo yo-
PEORMOT AITMEHEC MCXAHNGCCENY HAODEECHEE, BO & KoM-
NERCHpYIOT ommSaw @oToINTOPadEE. TakDe yopeamenme
YMCHLIRET PIIGPOCK MAPAMETPOR, CREMEENLIC ¢ MCTAHNTEC-

Howep Ocrarossoe Howcnome Hnacmenme 7.
ofipmms | manpmmcwme Us | Us cramaapr- | ycosecpmemcr-
crammprann | s AN moc- | sossssao JIX
AX, uB 2= 310, uB nocae 3T0,
uil,
] 1] 46 4
2 75 45 |
3 &0 n 3
4 T n L]
5 0 M L ]
6 o8 45 4
) oy 41 5
i ” 32 3
] 105 45 6
10 112 (1] 3

TH K JAIPROSCHIEM EOSWIC MPWGOPS MOTYT MEMCHNTS TaKKE
OUTOOACKTPOHMME 2CTEKTOPM, HYKINOUDNCCE 8 DCPHOIN-
secxofl omcTEe.

4| Elkyu:fm#mum
i wccaesosaEmn. M Pazwo w cans, 1990, ¢ 264,
[3] M Ommsceivep Inextpomuma, 1971, Ne 16, c20-24.

Imerascmaissse 1ariic Xoats B EX OpEMCHCHRE,
Tamxent PAH, 1986 ¢ 215

(51 gﬂnﬁuhﬁ:q-rhlﬂm&q,
1997, c. I5.

(6] @0 Koacusos, HM Heuciscs Tewcss soxzazos



HCCIEJOBAHME CTABMILHOCTH KPEMHHERMN HHTEIP A IbHBIN 1A TIHEKOB XO.L14

4-§ Beepoccuiicaofl HEyWHO-TexuIeCKOdl soudepen- B 6. PocT # asrwposasme NOSYNPOSOIRAEOSAI Kpic-
I C MEEIYMEDOTEMM yRACTHMEM "AKTyAIbHME Opo- . Tansos & macsox, 1. 2, HosoccaSupex: Hayxa, 1977,
Gsemis TREPIOTETRHOR IICKTPORNEN W MEKDO-1ICKT- ¢ 28-231.
possecx”, Taraspor-Tesesutaom, 1997, ¢ 122 [8] HM. Hosafizos, ©.9. Kacuwosa. [Mpenpast Ne 152
[7] FOB lOwmxce AC Kymeyos, BB Jlonamunysdp. AHAKA, Baxy, 1997, ¢ 21.
F.C. Qauumov, NM. lsmayslov

sSILISIUM INTEQRAL HOLL VERICILaORININ SABITLIVININ TODQIQI
Epitaksual-planar texnologiya S hanrianan sisium Holl vericilerinin parametriermin mabitliyi tadgiq olunmugdur
Holl verxcdermm parametriormm sabuthymnm yikseltme Gsullan takiif olunub Bu isullann mahryyst Si-Si0; sarbaddinda
cieiirk vikiernm ve metanin garpnirym Holl verciernin parametriarns ta'srm azaltmagdans ibareids
F.D. Kasimov, N.M. Ismailov
THE INVESTIGATION OF STABILITY OF SILICON INTEGRATED HALL-EFFECT SENSORS

The camses of the tmes and temperature drifis of sheon meeyrated Hall-effect sensors. fabncsed with empioyment of spetaxul-pienes
echnology, was descnbed. The method of moressing stabality parameters Hall-cffect sensors. which clirmanated of mfluence mobsl ions os

s mocerymsessn: 30 1057 Fedoxmop: PP Nycrinos



1997

CILDII Ne 4

SILICON MAGNETIC SENSITIVITY ELEMENTS AND IC

F.F. KASIMOVA
370106, Azadlig av. 159. Baku

mmﬂ“ukhdlﬂﬂﬁw:ﬂﬂwm-lw
paramcers of micgrated choments were dessgned Ou the basc of developed cloments magnctic seRsitivity micgrated circuit with low tem-

peratare drift was fabocatad.

cance of the all magnetosensitivity devices. Application of  sitivity differential integrated circuits with logical output

Hall-effect seasors improve the parameters of devices on the
them based: absence of the mechanscal contaces, high sensi-
and scope for exploitaton m the poliution and explosive at-
mosphere [1].

The seasitivity of the Hall-effect sensors increased as the
mobility of the current carriers, because of silicon non used
for fabrication Hall-effect sensors. The employment of epi-
taxial planar technology of fabrication IC srrange Hall-effect
sensors and amplifier on the single chip, and in this case out-
put voltage are suitablc for practical purposes.

The development mtegrated Hall-effect sensor calls for
select physical structure ( ressstivity and epitaxial film thick-
ness), which fabricate Hall-effect sensors and active and pas-
sive elements of IC on the single chip

On the base of experiments and numencal modelling the
physical and topological parameters of sensors were de-
signed. Epitaxial films of n-type conductivity with a resistiv-
ity of 52cm and thickness 12 pm was used The mterval
between current contacts was 300 um_ The region of the Hall-
effect sensors was isolated of the backward -biased p-n junc-
tion The electrical parameters of Hall-effect sensors pre-
sented below (2}

* input resistance - 4.4 kOm_

e ouiput resistance - 2.5 kOm;

Ve

=

Fig | Cocmts schemanics of magnetic sensutivity loge IC on
e base of Hall-semmsors.

which consist Hall-effect sensor, amplifier, comparator, voli-
age sabiliser and cutput n-p-n transisior was designed and
fabricated (fig 1).

On the basc presented data magnetosensativity IC was im-
proved and high magnetic sensstivity (20-50 G) and low tem-
perature drift (0,1 G/C) was reached.

The mam appiication developed IC have i the control
device of emergency undershoot of current.

Besides, magnetosensitivity IC 10 be applicated in the
clectronic unsparing bottom of hand-operated mtroduction
information into computer [3]

Due to bigh fast acting, nonchatter, nonsparking and non-
sensitivity to vibration and shock magnetosensitivity IC find
application at the rotation semsor of collectoriess electric
motors.

On the base developed IC device for definition of wind
speed was also fabncated [4]

The imvestigations of the main features of the circuit engi-
neering. design and technology allowing to reach high sensi-
bility and temperature stability were conducted.

SRR RN WY

Fig 2 Planar wopology of galvanomagnetorecombmnation cle-
ment. p+ - sarface of low speed of recombanation charge
carmiers. poly-Si-surface of lugh sposd of recombeaation
charge carmery
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It was shown, that mtegrated galvanomagnetorecombina-  films acted as lateral surface with high recombmnation velocity
tion (GMR) effiect circuit featured the lowest time drift [S]  and the reverse biased p-n junction presented the surface with
To produce the GMR elements was oa the base technology  Jow recombination velocity (fig. 2).
described m [6] The structures with locally formed epaaxial The minimum magnetic threshold of IC was 80 more than
poly- and monocrystalline silicon n-type conductivity films 50 G and temperature drift in the range of -60: +125 C was of
with = 0,5 £2.cm and thickness 12 mm on the substrates of = the onder of 10 G.
the opposite conductivity type were used Polycrystalline

[I] S Kordic ] Sensors and Actuators, 1986, Ne 10, 1-st international conference “Sensors of electric and
p 347378 nonelectric signals™, Barnaul, 1993, pant 2, p.71.
[2]1 NM [smgilov, F F. Kasimova Preprint ANAKA, [5] EK Gusgimov, F.F. Kasimova The increasing of sen-
MNe 152, 1997, p. 20. sitivity and stability sificon galvanomagnetorecombi-
[31 GF lvin AN Marchenco, A A Soroca Electron nation transducer - Proceeding of Third All-Russian
Techmica, Ser 3, Micriclectronica, 1984, Ne 3(109), and International Conference, Taganrog, 1996.p.126.
p 105-107. [6] AG. Abdullgjer, F D Kasimov. Thin Solid Films,
4] AS Mechiyev. F.D. Kasimov , F.F. Kazsimova. Elec- 1984, v. 115, 0 3, pp. 237-243.
tron device for defimstion of wind speed. Materials of
F.F. Qasmmova

SILISIUM 3SASINDA MAQNITS HOSSAS ELEMENTLOR VO INTEQRAL SXEMLOR

Hol! vo qalvancmagritrekombmasion effektlorin stamunda sfmum ntegral clementler tadgiq clunub, celann topologryan w

.. Kacwwona
KPEMHHEBLIE MATHHTOYYBCTBHTEIBHBIE IEMEHTHI H HHTEMPAJBHBIE CXEMBE

mwmﬁ-_m-m—-—q__‘h-
RORCTPY KIS X §earscsait CTPYRTYPR. Ha OCHORE Nposcicmm Aocieosal COPOCETHpOSEND § HIT UTORIZHE MAT HET Oy BCTRET S iy
MSEpOCUENE. .

Jama moceryuees 30 (0 97 Pedacmep: P P Fyceimos
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H3YYEHHE CBOHCTB KOHTAKTOB KPEMHHSA C BAPLEPOM IOTTKH
B 3ABHCHMOCTH OT CTPYKTYPBI METAJUIHYECKHX CILIABOB Pb_Sb,, ..

HI.NAIIAEB
Baxuncxuii l'ocyoapemeenwsiii Viusepcumem uw. M 3. Pacyrsade
370145, 2 Baxy, ya. 3 Xanuosa, 23

B o pabore wrywcm caoficrae P, Sbog., - 65 (rae x=2; 15; 52 70, 98) mmos0s [lorres (L)

_mwn_—q—-mﬂ_nmmmm_mu
mhhﬂm_mmmr;w-—whm
m“mm-uh*w:m“uu—_m
mreeceod. Oupescaci ocnossise mapmsectpus Tl npw v>3kT/1 w w<kT/1 8 MSNCHMOCTM OT COCTEES M CTPYETYPA iincmox. CsoficT-
-MMcm“m--ﬂrule.—ﬂm

Baelesue

B Tewcnme DOCIETNEX 3CT METCHCHMEHO EIYWRCTCH
IMOPHHOE COCTORNME TREPINIX TEL, 8 CAMIN ¢ MINPOKMM TPH-
MCHENMEM IMOPOHMN NOTYMPOBOIHHKOBMX H MCTRLIINGE-
CNHX LACHON B pade o0aacTeRl HAYKH M TCXHRER

B HacTOfmee SpeME AMOPGHME DOTY IPOSO.INIKN WHPO-
50 MCNOILTYIOTCE 8 NPOMIBOICTEE COSMEwHMX Gatapefl, w
xamifl rod mx npwmencsme sce Gosee pacmmpsercs [1,.2)
Herencummoe myscume awopdsaix weTalios HFEAIOCE ©
1970 r. worza asvopss paoru [3] nmoaywnwm amopduyo
ATHTY MRATAINCIOND Cliasd. C TTX nop YHCI0 BEYWHMY myh-
TR DO ENOPEEIe WCTLLTAM PACTET N0 WMCTIORCHTE.

B nocieasme rogu IMSNETEISHO BOTPOC MHTEPES T N0~
mau ot w3 ocHoBe MICHOX aMOPGELIX MeTatnon [2-8].
AMOpiiic METALIMN B TOMKOMICHONMOM COCTORNMM MOTYT
GuTh BCDOARIORAN B MEKpOdNexTPOENKE [9)] npM mirUTOS-
JCHIH ANTHIHAIY M MACCHBHMY JMICWEHTOS.

Dnym-mm:wulwu—
OCPERY, JEIRCT ¥TH MATCPWLIM NPHAICEITEIMHLIME ¢ TOSKH
Tpesis IRy monsx Gapucpos [10-11] 8 npossoscTee

sasll CROfCTE KDHT2XTOS K XpeMEO ¢ Gapucpon LlloTron s
EERACHMOCTH OT CTPYRTYPS H COCTEES MACHEN MCTRUIA, 138
FET0 GMlaN MCIOTRIONANE AMOPGHIIE M NOIMEPRCTALINE-
ChHC (TIASA CBMMIA ¢ CyphMofl Pb Sb..  Baoaw myvwesw
JASHCHMOCTH OcHOSHMY napaseTpoe [l o1 npooeswtsoro
CONCPERERE EOMNOMSHTOS 8 Crizame mpw v>3 kT/1l m
v<kT/l.

Bawasme MMXpOCTPYXTYPS LICHKM MeTatsa Ha caoficTea
EOHTIET2 METALI-NOTYIPOSOINME PACCMOTPENO 3 padoTax
7.8 13]

FncnepumenTAILHLA NpoUeTT

Jlas mrotosaessn [l 5 xavecTse nOTyNMpoROIMEKS HC-
NOILIOBLIACE KPOMFGACERS MLIACTHER 0-THNR ¢ OPRCHTAUMACH
(E11) u yseassnine conpoTsmscsmen o - coos 0.7 Ouw-cu. B
EFICCTIC METAAAA MCOOALIOBAACS ciitas P Sh. . (rae x=2;
15; 52; 70; §7; 98). Masesan cuaana PH,Sb,,., Geaw momywe-

Hid METOJOM LICETDORNC-TYSCBOMD RCTIPCHES WY 1WyT Wc-
Tosuuros. CEXOPOCTL MCTApEHES LOMDOSCHTOS sWGHpatacs
Taxmw ofpasow, wTofe cocTas maeHNW cooTmeTCTRORAN
cnaasy PbyShe, 7.5 pewTresocTpYKTypHMM sEAmGOM G
OfIPE2EICHO, NTO TRKDA CILIAS CKI0BEH & amopdnaipm [2]

PemTresocTpysTypiil aHa B0 DOSYSCHEEMX OcHOK ©
PELIHTHMM COICPAIHHEN KOMIWOHTHTOR, NPOdcICHmA M
MpoMumacssofl yeranosee [JPOH-4. noszas, 1o Ph..Shy,
MMEST AMOPHHYIO CTPYETYPY, 3 OCTATRELIC MACHEN - MOAW-
EPHC TALTHYECKYN.

Pesyastama m ux oficymaenne
Ha puc.| » noxyrorapegaoreecxon wacarrabe npeactas-
acEud BAX Pb,Sbig,-nSi [l mapasertpos soTopan sass-

€TCE OPOUCHTHOS COOTHOMICHNE KOMNOHCHTOR [loTywenmas
BAX onmcasaeTcs wssecTsOf $oparyof

& =
I =5A,'.T;Q If(e:.l.' _.I] X ('}

f3c 5 - MOWANS EOMTASTA A, - NoCTosssas Pwsapacosa,
1 - EOMPOHINCET BEMICA TRHOCTH.
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Bacorz fapiepa ¥ toQPUINENT HOIICATAHOCTE NP BCTCTRCHEO, OT NMPONENTHOND COZCPAANRS EOMRORCHTOS §
w>3kT/ ] ompestsery dopuynoll BAX [T] cnase.

Ha pwc. 2(a.6) noxmassd sasscemocTe sucotw Gapucpa
¥ sooddmmmesTa ResacaTnBocTH PH,Sb g -nSi 1L coor-

4(8) .

l_lll':tl 1
2 TR fﬁ

Puc ] Gasscaoeoctn sacomu fapuepa (2) w sosfpdenmenma sewseatnocts | §) Ph, Sbig -0 Si [l oT SpomesTeonn coscpaces eoe-
COSCHTOS § OLINNE

Yuraswe maucuuwocT™ Guitn noTywesid npw soweaT- [lapaseTpod NpEMLY SRAESTCE NPOIEHTHOS COSCPEAHES
HOA TEMDEPITYpe IIN IMOSOS ¢ MIGWAIMO S <1400 Mxa’.  NOMDOWENTOS § Crase Pb,Sbu.. Kas sumso w3 nomywes-
Kax srr=o o pec 2(2.6), rasbotumas sucoTa Gepeepa m ma- maix BAX, smcoTa Gapacpa SOCAME TYBCTERTEIMEM K COCTE-
ALl EOMEINCET BCHICATAROCTE COOTRETCTEYIOT sy MeTAIWwseckoro cromsa lomveesssse yw v>3kT/0 w
cTpysTypam co cusasos PboShy w<kT/] PEITYALTATE NOISOAMOT MPEAMOIOMHTS, TTO cBOf-

llax onpescacuns mapasmetpos Pb,Sbue -05i OII ope  crea [ msroToasessuX ¢ NPEMCHCHREN [IICHOK MCTLLIN-
KX EANpEEeEREX J<v<iT/] 111 onmcamma BAX Guima  9ECKMX CIUMSOS, MSNCST OT COCTERS M CTPYETYPM MucHKH

q__ # ]
e »
r=—sa'rexp(—~—1)v . @ =~
k kT 5L
r3e 5 - NIOEIANL SOHTAKTOR, A - PHCKTHEHAN NOCTORHNAS 1 2.
Pumapacosa, @, - swcora Gapuepa wowrasta Boe gpyrwe 1,0..
ofommascuns mveroT obsnaull cusica. Cormacso (2) BAX ] % 2lass
BMPARACTCE NPAMOA THEMeR, YTA080R KoMpdmmeeNT KOTO- ',5 / 3 '
pofl MSECHT OT WaNcHRs sucoTH Gapuepa [MpeswymecTso =
MO0 METOAR JMMOSACTCE B TOM, 70 08 ocofesmo TyscT- - ——*___.__.__‘__.---_-1 ‘..55
BNTEEE & COCUMPWICCHNM CBORCTEEM [PaMMUM pEllels _5_
METALI- DOTY IPOSOIHHE. t * Vlw"ﬂ
Fxcncpusenransinie BAX Pb,Sbog -nSi [T 8 ofaacma
HEOEHY OpAMMY HEANpEReERA v< & T/ ] nosaasd wa pec. 3 Puc 3 BAX n PB, Sy -05i [JIII ope seceon opa sanps-
# omacusoTcs Gopuynofl (7). B npasow wexmes yray 13- momenx (v< kT/1) 2am 5= 1400 s’ w
Hi JEEWCHNS BMCOT GapLepos, ONPEICACHHME W) YTIOBMX x=1-1 2-1% 3-52, 470, 307, 698
oddueenTos NpEMLO THHMA BMIDCY KAIMMMM METOIOM.
(1] M Bpodex [ Kapwan. Jac. [Jounas u dp. Amopy- sawoe. IaexTpommas Texsmka, cep. 10, Mingposes-
Eue novynposoxmme. M. Mup, 1982 Tpossmie yorpoficTsa, 1988, sun 2(68), c. 39-41.
2] K Conxx X @yommopu, K Xucuvomo Asoph- [6] DK Wickenden MJ Sisson AG. Todd MJ Kelly
Ee Mo, M 1987, ¢ 384, Solid State Elect, 1984 v27, Me 6, p. 515-518.
[3]1 T Masimoto, R Maddin Proc. einter. Conf on Me- (7] UIT Acxepos, HI [lowaes, JI B Maisopowcxas.
tastable Phase Alloys, 1980, 37 lllgysosa IMeXTPOGEINTECKRE CBORCTER KOWTEE-
[4] MJ Kelly AG Todd MF. Sison. DK Wickenden TOR KpEMWHS ¢ EMOPHOR B NOTHEDHC TATTHSSCKMME
Elect Letz_ 1983, v.19, M 13, p. 474-476. neenxaun croass  Ti,Cu,. . Tpenpsry, HactwryT
[5] ULl Acxepos, H.C Bosmoses, HI [lcmaes, LI C Ac- Oursuxe AH A3 CCP, 1989, ¢ 44,

65



L DAAER
i8] RTI.Tung LV.S.and Tech 1984, B2(3), p. 465470,  [12] .S Tanatani N. Matsuono, J Shigeta N. Hastumoto,

(91 M5 3osomyxus, O H Coxonos InexTpossas Tex- H Nakashima J. Appl. Phys., 1987, v. 61, M |,

mEaxa, cep.3, MucponaexTpossna, |989, swn. 1(130), p 220-224.

c 23-26. [13] ULF Acxepos MNucssa s KTQ, 1977, 1. 3, sum. 13,
[10] MZ Zhw FCT-So M A Nicolet Thin Solid Films, c. 968-969.

1985, v.130, Ne 3:4, p. 245-252 (14] T Lalinsky. K Merinsky. Electrotechnicky casopis,
[11] EOh Jal JA Weollam, JJ Pouch, S A Alterovit:. 1983, Rocnik 34, M 3, 5.161-171. .

D Ingram Vac. Sci Technol, B, 1988, v. 6. M 3,

p 825-830. '

LG. Pasayer
SOTKI BARYERI SILISIUM KONTAKTLARI XASSOLaRININ METAL XaLITOLORININ
STRUKTURUNDAN ASILLIGININ

Bu meqaleds Ph, 5. -a5i Fotki diodunun xasseler dyrondmigdir (harda ki x = 2, 15, 52. 70, 98).

Nank metal tebege i meobali ceitrongua bumavinma @ule e slomgdy Komponentierm buxarianma sir ofi cle
“ﬂ“hﬂﬁﬂ-ﬂ_nﬂpﬁ,hﬁhm-m_ﬁhﬂﬂﬁ.h-ﬁ
beriagme amorf strektur, galan berlaymalar pohicrstaPricdir

Xalitenin tariub ve strukturundan asih olaraq V>25T/1 ve V<iT/] Sotki diodunun asas parametrien tovin cdilmigdir Nazk
metal witnm latbgs de baarianmey Sotln dodunen xaselen svrendryimiz talitenin terkibindan vo strukiurdan subdr

LG. Pashaev

INVESTIGATION OF PROPERTIES OF CONTACTS OF SILICON WITH THE SCHOTTKY
BARRIERS DEPENDING ON THE STRUCTURE OF METALLIC ALLOY Pb,Sb,.,,

The properties of PS5, -nSi (where w=2. 15, 52; 70: 98) Schottky diodes (SD) have been studied i the presens paper

Mﬂhh—_uﬂ—“hmmm_ﬂﬁl“h_h
0 that e fiim CompoNton comesponds 10 Ph:Sbe sikoy as it has boen proved by X-ray analyses thet such 2 relatioashap of components
ﬁhh*uh*mhﬂnimﬂnhmm-mw- V>JET/] and
¥<ET. . versas the composibon and the structure of the film have been obtamsed. The properties of the SD propared with the use of the me-
walfic alloys films depond on the compontion and the structare of the prven film

Homa mocwyrenen: 08 12 57 Petmomop C H Metmursa
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PACCESHHE PEHTTEHOBCKHX JYYEH MOAYJIHPOBAHHBIMH CTPYKTYPAMH

B.A. AJITHEB
Hucmumym Ouzuxu AH Asepbaioxcana,
370143, Baxy, np. I’ [Ixcasuda, 33

(FOpsas CTETM MOCEECHS OGOSIICHEK METEPRMENTATMD JPCTHCTPUpOSLa oColeHBOCT oA PaCCEimRS PCHTTCRoscan. Ty el 3
FMROPIMCHA | CIowCTh, 1650 ICTIOSCTRLL | KDRCTALI 8 ofi3acTy CYMECTRORINRE WOJY TNPOSIRFLI CTPYETYR. B TOM YH03C [0IHTH-
Dos B E3ccTee IpEnecpE SPRSOANTCE PCTY IR TATM 00 CIoNCTMM xpucTasae TliaS;

O cymeCTIOSARNN MOTYTHPOSANHMY CTPYNTYP CYRET M0
NOSAICHINO CATELIHTOS B KRPTHEE PCHTTCHOSCEOA Iwppax-
wan. NOACAZHNE CATELTHTOS 3 OGPATHOM MPOCTPAMCTEC 00~

PEALARETCA PEATOPEMM PACCERMME.

O=hd +kb +1& +ngG,,_ .

rae §,.. -s0amosoR sexTop MoZyamwm, (o = 11, 22, £3,.)

-wmwhbm:l«ﬂ.w
CITERANTS (PYIEMpPYIOTCE BGmnH GpwToscEMx nuxos of-
paTHO# peweTEM CummeTpWiRoR $atw Taxas xapTHEa 8-
GUOZACTCH, FANDEMCP, § THOMOYCENNE, AC MOZYTHPOSAN-
HaS CTPYKTYPa ¢ BOANOBMM BEXTOPOM MOTyTmmm § =85,
rae § - MAPAMCTP HCCONIMEPHMOCTH LAPAKTEPHTYSTCS CaTEl-
surmawm pedacscamn (h.x £ nd,0) [1]. B apyrex =e
caysasx soaHOSOd BEXTOp ACEHT BRAKIM TPAMMIM JOHM
H__lmhm[“muw

cxol” 1eeaam {i;l.[h:mn“m
paCCEiine NOSAISETCN CHCTEME CITELTHTHMN nuxos slmom
“mycTMX” MECT MpOCTPascTEA oGpaTHOR PEWETER, COOTSET-
CTHYIOUDE TyNaM T8e1Is [&;I.mwm

cxue miGOs B CumMeToIrEOR pmse. Taxas xapmwsa uafimos-
crca, manpusep, # Rb,ZnBr,, rac wosyssposasisad CTpysTy-

1 -
P2 ¢ BOIMOBMM BEXTOPOM :i-[;-ﬁ)& xapaxTepsyeTCa
I

W i 24 1

3As €70 TEMBEPIATYPHYIO JABRCHWOCTL 30 scefl ofmacTw Cy-
CECTROSARRA HECOMOMEPEMOCTH MONHD MPOCICIHTE 3 Moo~
moweeR camofl a2 Tame HAfiTH IOMCRCHNS DEpEOIA

wozyamow Bcan § = 55, 70 nEpHOS CRESPXCTRYNTYPM Pa-

pes cormaceo [1]:

P
J'C

MapameTp HECOMIMEPHMOCTH J ONPEISANET PECCTONMME
careaanma 30 Gucxaftmero yisa oGpaTeofl pewetn. B weco-
Hisepiseoil $E0 S OGO MIMCHIETCS ¢ TEMDEPATY PO, 2 3
COMMepHMOE - MAPEIRETCE MpPM W PG
manssom savenn 4, Ofpersas seawsmsa & = £ waosi-

0.85r B '11”
i i i
90 200 20 Tk
Puc | Teouncparyprsic MesCewocTH BEETOPOR MOy TIINN
Ginc ¥ Ge 8 TlAS,.

Bonpoc 0 pacceaHEE PCHTTCHOSCK Fywell woXyswpo-
BANMLIME CTPYXTYPEME PECCMATPHBANCS B LEJOM PAIC Pa-
Bor, (cw. Gefia. s [3]). B caysae, xorza cuemesnne k-ro ato-
M2 8 MO MmcwmcuTapHOll FuciNC AJ0Ss OCH OOPCIEINCTTR
BAPERCHACM

A%, = Asid{2045, + @)= Asid2n(ag +35)+ 0]

rae X, - 5eXTOD ENTIINTY M MOZYARIDUN; T, - BEXTOP, ODpe-
seamomull NOTHIGNO JTOMA 3 KPHCTALRE, [, - BEKTOP, ONpe-
seamownfl NOMMDEO ITOMA § MemewTspsofl wvefixe, § -

r-:nw“ @ - G2 MOTyANUMN, SMILINTY IR Pac-

u-m-urm[!]:h

F{fj-z.:g fexp|2xiS(z, + a5, )]



rae £, - sTosamal Pops-axtop k-ro arosea; S - sexTop paccesuns. Hoeoomays prusomense xouniexcHof INCNOSEHT Mo
$veans beccens

il
exp(izsin@)= Zi‘J.f:} exp (imf)
-

F(S)= Zf,exp{.?x iS E,]- Zi‘..?.(.?:r 53, Jexpl225%, + )
KZEJEAEI i(5 +=3)R, ]

e J, - gymames Becoenas m-ro nOPAIKE; . - BEKTOP, ODPE-  wro SA, <<]. Tuﬂmm“
Seamoamill DOYMIDEO 0-0f MemeHTapHOR secfian. B nepsou Jufl=1>2) wommo npescbpes. B yrox caywee J, onpeas-

pefiaumemm J-=] & J,:(zﬁ'i,}-ﬁi._m-m ABET AMTIIMTYIY PACCCSHNE CITELTMTOR DCPSOTD MOPLIAD,

KOTOpaS NMPOTOPUMOHATMNE

AF(5)~ tf.: t{i-i)axp{ﬂi&f,]up[t (2xig2, + ip,.}}: (5,)6(5,)G(S5,tq)

[ |
I3 5., Sy, S, - EOMDOWeWT S | MpEssla DOMICIENS PERICICOR, MOKRO NOCTPONTS MOICTE
G(5) = sin(=sNS)/sin(xS), ITOMARMN CMCWEHNA, SWIBAHELX BOAHOA MO Iy Atimn B <3
FE N - TMCAO MIEMEHTIDEMX FUCCK B KPECTRAZC G (S,7y)  CTWOCTN, Taxas mosews Guusa nocvpoesa Himomoro aas se-
HMCET EORCYROS JMA9EHME K0T IR S, #7= (1e30e wacio),noy-  COMIMEPHMOrD xpuctaia Sr;NbO, [5].
Tomy AF(5) wmeer pedaexcu » nosmpenx 5 (5, k, 12g).
Ecam npwmems 80 musneamme wicss J, (=] >2), 7o mpra
paccesmms Gy 367 Gosee ciomuas. B yTom cryeee caream
DosseTcs 3 mosomesssx S (b, k,1#4q], [h.k,122g],
(b, k,it3g] wv.a HETeSCESSOCTR YTHX CETEARNTOS OT-
BOCATCE § WHTCHCHEHOCTH OCHOBHOID MAKCHMYME K3K
Ji / J; . B MCOCDEMENTEX DO PACCENNISO PEHTTEHOBCKNX
avuell ¢ pOQRISSCIME BUCONHY NOPAUIXSS paloTaTe owens 18-
W30, TE YEE HETCHCHESOCTS CATELINTOS STOPOTO NOPEIXA
IPECIRATEILA0 2 NOPEIOL MCHAE HHTCHCHEROCTH CaTE -
awToR nepsoro nopuixa. [Mo yToft opwse ofxapyxenne ca-
TELINTOS BSICONNT MOPIIKDS CANANO C OMNPEICACHHMME
TPYIHOCTEME.

K Gosce saicoxmM NOPAIKAM OTPEACHRS CATCLTMTHRX
pedexcos BE3ET W TAX HAILEACUIN COTHTOHOROZOGH2Y Mo-
IyANIEN (HECHHYCOWIATMERY) ¢ BOIHOM CMEIEEHL. OMECM-
sacwoll supamenmew [4]

AF= 23,.-_-03{2:&@, +¢ffu}]

o5.)= (parcedexplpva, i)

V - 3seprn comisepimocTi. BoatacTawe wero, max cEEy-

COMIATLERS TaK M MOTYISIME HA IN-
SPINWMOHNOH KADTHHE PICCEAERS TPAKTHHECKH HEPELIHTH-
i (TpefiyIoTCE CReML LML YORTHN ).

HNTEPECHO OTMETHTS, ¥TO 438 CREPXCTPYKTYPHMX OTpS- Temneparypax ofpasus T.0C 1- 30,2 - 193, 3 - 195,
mcwrR, TRCKE Kax 0 L ochoRER SpyTORCERX peduiexcon, 4-200.5-213.6-21%



PACCERHME PEHTTEHOBCKHX XY YEA MOLY THPOBAHNBIME CTPYRTYPAMHM
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ME CCTECTRCHIME
#O » mpouecce pocT: mosospecTamios (6] OcoSemmocTiio
cTpocHEns NOANTINOS [7] SAANCTCS HANNTRE HICHTWIMMX IH-
Pl IH MIOCEOCTHMY NICMCHTOS CTRYETYpM (Caces
HTH CROCEMY MEECTOR ), § CIKI0M W] NOOHTHNOS LIDAKTCPM-

[Mpw 7ToM BOIHHEKROT K2K FCOCPHMCHTATRERE, TIK W TEODE-
THSCCENE JATPYAMCHRA JNCOCPHMCHTRIMHLIC TPYIHOCTH
CRIDEHM C TOM, ST0 YBCANSCHNE NEPHOIFTHOCTH NPHBOINT K
CATMECHID0 PEHTTEHOSCERY IRPPANINOMHMT MAKCHWY MO8
nooToMY BOBpAcTRIOT Tpehosamms K MX paTpemIcHMO M2
peTresorpasuax. TEOPCTHSECKNE TPYINOCTH BOSHMEMOT &
CREIH ¢ TEM, 9T0 P YBCINSCHRN THCIR CI0CH B AICMCHTIp-
Rofl FeciEe (TRCID CA0CE ONPEICIRCTCE NO KOITHSECTEY Opo-

Phi MICMCHTEPHMY TICCK.

Toboe oTRIOSCHIE OT MPESHILHOTD SCPCIOSANN CIOCH
OPEBOIRT & COpIIOEANING JefeNTOS YNAKOWKN, HCCII084-
HNE EOTOPSX H I2€T NO CYNIECTRY NOSNTH 500 MMpOPMAIDNG
o cTpocHmn noawTHnos. JedesTu yIEOINE 8 OCHOSHOM BC-
cacsosanmcs wetodasu [1OM u perrrenoscaodt medpaxi-
osmoft Tonorpaden [9] Ozmaxo Sosee EmdopaamsOmITIN
METOZO0M HX HIySCHES SRISCTCE PEETTEHOCTPYETypsMA ama-

HHICKCOB OTDIKCHAA, RIMCHEHING GOPME IFPPAKLROHHLY
Mool B AX JAEOSOMEPHOC CMCHICHNC, 3 TRKEC IPyTHE M-
doxTi oSycaomscHM NpRCYTCTRMCM YIREDSKH,
pacnosomensHL 8 kpecTae Secnopaowso [10] Omexo &
SEACTEHTEIMHOCTH YCIOBHE XAOTHIHOCTH J6QExTO8 yIaurs-
KN MONMET HADYINATRCE, STO H NPHBOINT K BOTHHEHOSCHNIO
noawTumosa [§]. B nocseames cryuac B2 POHTITHOMPaM-
max GyXyT EMOIATICS OTSCTAMBME CBEPXCTPYETYPHMC
(zonoamwTeIsEME) peduicKEtal, KOTODSIC MHOTIA MOTYT pac-
NOTATATRCE B ToWKaX OGPaTHOMD NPOCTPaMcTsd, 5 KOTODMX
anpemenss GpNTOBCKME pefacKch 118 IAHNOR CTPYKTYPM
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OCOGEHROCTEMN PACTIPEICICHNS BHTCRCHESOCTER peduescos
[8] Ecaw me mapagy C yNOPSIOWCHHOCTLIO HMECTCS MEXOTD-
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xmor mebdyimie nosocs asom 2 (8] Cossecrsoe mps-
CYTCTERE NOPLDG W HeCNOpaIXa SAISETCS LAPAXTCPHMM 178
MMOTHX NOTNTHINMX KpRcTaIIos (8]
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aysell woryT Gaims oSycionacH IpyTHME npwesauE A
MMCHHO, MPWCYTCTENE JOTOTHHTEIMMMY POGICKCOS W T
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# noawTHIRX xpcTanaos [12-14] [lootowmy smdpaxiseos-
H2S EIPTHME PACCCAHNS PEHTTEHOSCKHN Ty9efl TasmMm xpw-
cTaasamu GyzeT owens crommol
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