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INFRARED RENORMALON EFFECTS ON LIGHT MESONS’ M DISTRIBUTION
AMPLITUDES AND ¥, (Q) , Fr, (Q°) FORM FACTORS

$.8. AGAEV, AL MUKHTAROV, Y.V. MAMEDOVA
Baku State University
Z. Khalilov 5t.23, 370148, Baku, Azerbaijan

The light pseudoscalar (pion, kaon) and longitudinally polarized p-meson electromagnetic form factors Fi (%) and ¥ +y—>#° transition
form factor are calculated using the frozen coupling constant approximation and mesons’ distribution amplitudes (DAs) found by taking into
account the infrared renormalon effects. In calculations the asymptotic and the model DA are used. Comparisons are made with results ob-
tained by means of the ordinary DAs.

1. INTRODUCTION the momentum flowing through the virtual gluon line. From
the physical point of view this method extends the domain of
One of the fundamental achievements of QCD is the pre-  applicability of pQCD towards lower vaiues of 7 than in
diction of asymptotic scaling laws for large-angle exclusive traditional approaches, by taking into account the power-sup-
processes, hadronic electromagnetic and transition form fac-  pressed (higher twist) cotrections.
tors (ffs) and their calculation in the context of the perturbat- In the work [9] authors have computed the ir renormalon
ive QCD (pQCD) [1-3]. In the framework of the factorized  corrections to the mesons™ DA. In our paper we consider the
pQCD the expression for the amplitude of an exclusive proc-  impact of these corrections on the mesons electromagnetic
ess can be written as integral over x, y of hadron DA  (elm) ffs F,(Q?} and the photon-meson transition y'+y—n°

®,(x,u) (an initial hadron), @) (v 4Z) (a final hadron) ~form factor £y, ().

and a hard-scattering amplitude T, (. Y«'ﬂifﬂﬁJ calcula- 2. THE INFRARED RENORMALON CORRECTED
ble by means of pQCD. This method allowed on¢ to find a DISTRIBUTION AMPLITUDES

behavior of exclusive cross sections, ffs at large momentum

transfer 07>>A%. But recently the new approach, the infrared The meson M distribution amplitude &y (x,4°) has wo

(ir) renormalon calculus, has been invented, which is using Important features, i.e. its dependence on x (or its shape) and
during last years for estimation of power-suppressed evolution depending on the factorization scale 1. The DA is
(A2/09)* cartections to inclusive as well as exclusive proc- & phenomenological model function, and information about
esses’ characteristics [4-6]. It is known that ir renormalons  its shape should be taken either from non-perturbative calcu-
are responsible for factorial growth of coefficients in pertur-  lations  (QCD sum rules, for example), or from experiments.
bative series for physicel quantities [7). But these series can  But evolution of @ ¢ x,4°)as a function of 4* can be pre-
be resummed by means of the Borel transformation and thus, ~ dicted using tools of pQCD. '
a aresummed» expression for a physical quantity ¢an be de- The evolution equation for @,(x, ), that is took into
fined [8]. From the mathematical point of view, all order re-  account ir renormalon effects, is given by the formula [9]
summation of such (-fF.@s/4x)" corrections corresponds to  {see, also [10])

the calculation of the one-loop Feynman diagrams with the

running coupling constant & (- k%) at the vertices, where k is

J ’ a,
2 Fy 2 2 2
— = b — |, (x, y’) = = | Vix, yrafu )@y, u°)d . qQ
[;u P aasé,%]” H 4::! [x y7 astu® oty 1 Y o 1
where bo=(11-2n;/3) /4x=8,/4n, 05 is the one-loop I In Eql) Vix,yras(u’) ] is the evolution kernel ob-
QCD coupling constant tained after resumming the (-f,0s/47) ® corrections [9]

as(u’) = 7 @

) By In(p? / A) |

l+a I't4 + 2a)
"3 I'l-al*2+ a)

1+a
x |Gy > x)[i} [1'+ a +
¥

where I"(z) is the gamma function, C;=4/3 is the color factor, Here, the following notations are used:

Vix, y: as(;f)] = C,
s (3

]+(x<—>l—~x,y<—>l—y)

+

y - X
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. -_ ' 1
a = .f.a; / W% y) ], = F(x,y) - 6(x - y)jF(t, yidt

The eigenfunctions of the kenel V{x, yeag (i) ) are | and the corresponding elgenvalues are the anomalous dimen-

the Gegenbauer polynomlals sions y, fos) :
@, (x, 4°) = /2 - 1), (44)
. | .
(1+ @)’l'td + 2a) 1+ a)(2+ a)
7o) = C; LS 1-
32 + )2 + a)l(l - «) A{l+a+n){2+a+ n) (b)
+ M[w(2+ a+ n) - w2+ a:)]}
1+«
where w(z) = (d/dz} 1nI"(z) . Then the meson DA can be expanded over Gegenbauer polynomials {Cﬁ”“’({ )}
@, (x, gf) = £,[x(1 — %) ") b (u)Afa)C, (2% = 1), (5)

n=d

In Eq.(5) the sum runs over even n for the pion and ! constant, for the pion normalized to £,=0.093 GeV. In accor-
pr - meson, and n takes all values in the case of the kaon, dance with this normalization, which differs from that of
because the kaon DA contains also antisymmetric patt (under  Ref.[9}, A, (&) is given by the expression
replacement 2x-1>1-2x). Here, £ is the meson M decay |

_ I(3+ 2a) (! 3+ 2x+2n
J3ard + a2 +a) (2+2a), 2+2a+n

A (@) = ,_ ©)

where {a),is the Pochhammer symbol, {a) .= ta+n) /T (a). ! The ir renormaton corrected formulae for @y (x,4°),

In this work we neglect the dependence of @D, (%, 1) on 53/ 2ra (2x-1} , 7, (s} and An (ats)
the factorization scale 42, therefore we do not write down the
expression for b, (¢7) .In our calculations we use the Gegen-

bauer polynomials up to n=4, the explicit expressions of 3. ELECTROMAGNETIC FORM FACTOR Fy (¢%) .
which one can find in Appendix A. '

in the limit a¢—0
coincide with well known one-loop expressions [1-3].

| In the perturbative QCD the meson M elm form factor

Fu(Q) has the form [1,3],

11
Fo(0*) = | [dxdy®;(y, Q* MTulx, yi 07, a(pi) Wulx, 0°) Q
o ’

In Eq{7) ¢’ is the momentum mransfer in the process quual to % The ﬁm-ction Ty (%, y 0, tts ( #; J) is the

(F=-q°, where ¢ is the square of the vu‘tual photon’s 7* d-scattering amplitude of the SUbProcess qg” + y» - aF

four-momentum. The factorization scale ,uF in (7) is chosen | and at the leading order of pQCD it is as follows

: lénC,a 1 1 1
Ty(X, y; 07, ay(uz)) = a(#a? [— + 3 ——] .®

Q° 3 (1-x}(1l-y) Xy

Tn the frozen coupling constant approximation the appro- lous model DAs for these mesons have been proposed
priate choice for the renormalization scale in Eq.(8) is  [3,11,12). In our work we consider the general case of DA
#i=0%/1 which we further use. The hard-scattering ampli- with n =0.24in(5). ) .

For our purposes it is convenient to expand the DA in
powers of x. After simple calculations, using expressions
- from Appendix A, we obtain

tude Ty in (8) is valid for both mesons with symmetric and
non=symumnetric DA.

The DAs of the pion and longitudinally polarized ‘
Pr-Meson are Symﬂ;itr;fﬂand, therefore the sum in Eq.{5) con- D (%, P? ).= £, [x(l _ X)]l ra Z B, (at) . 9
tains only even C; {2x-1}. In the literature the vari- A=l
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The expressions for new cocfficients B, (@s) are written Using the distribution amplitude from Eq.(9) and Eqs.
down in AppendixB.

(7). (8) for the elm form factor F,(Q?) of the pion
{p. - meson) we get

l6rf? a (0% / 4)
QFu(Q°) = € — (; P [K(a) + Loa)F

, (10}

where the functions X (a5} , L {a;) have the forms

(1 +a)(5S+ 2a) (7 + 2a)
K =3+ 2a + b,(7 + 2a) - b ' 11
(@) i L ‘ (2 + @) (3 + 2a) . v

and

L(a’ﬁ:b{g 11 + 2a L 103+ 20) (7 + 2a) (11 + 20)
_ 4(2+a)(3+a) 4 (2 +a) (3 + a)
_4(7+2a)(11+2a)+6(4+a)(7+2a)(11+2a)

3+ 2a (2 + a){3 + 2a)
Ny (4 +a) (7 + 2a) (3 + 2a) (11 + 2a) 12

(2 +a) (3 + 2a) (5 + 2a)

LA+ a)(5+a) 7+ 2a) (9 + 2a)11 + 2a)]
(2 +a){3+a)(3+ 2a) (5 + 2a)

For the pion the factor C in Eq.{10) is ¢ = 1, for the !

pPr -meson C = -2 (the origin of 2 and minus sign has been
explained in our work [13]).

The simiiar calculations can be done also for the kaon,
DA of which contains odd n (see, Eq.(5)). In our computa-

tions of Q°Fy (0?) in Eq.(5) we include terms up to n=3. We
find

- lemf? @ (Q%/ 4) 2
Q°F (%) = . X (51 e K*(a,) + M (a,) + 3 Kla)M(ag) | . (13)

Here Mias) is

M) = ~by(5 + 2) — by(9 + 2a) + 2b, 2F Y O ¥ 2@ o) (I a) (9 + 2a)

2+ 2 "3+ 2a (14)
{3+ a)id+ &) (7 + 2a} (9 + 2a)

(2 +a) {3+ 2a) (5 + 2a)

_'3b3(3+a)(7+2a) (9+2a)+ ,
(2 4+ ) (3 + 2a)

The results (109, (13) will be used later for estimation of ir | where pand q are the momenta of the meson and virtual pho-
renormalon effects in Fiy (QF).

ton, QP=-g°>0.
: In the framework of pQCD this form factor can be calcu-
4. THE PHOTON-MESON TRANSITION FORM lated by means of the formula [1]
FACTOR Fy, (O°) .

The photon-meson transition ff Fy, {Q?} for the pseudo-

scalar meson ¥ is defined in terms of the amplitude [, for

i
Fo (@) = [dx®,(x, @ M (x, O°, a0} ). (16)
a
. the process " +y—sM

Here Ty (x, %, a5((?) ) is the hard-scattering amplitude
_ 2 2 « B of the subprocess y"+y-+g3. The amplitude T, has been
F‘"’ = e E (O P AT, (ls)l computed with the next-to-leading order accuracy [14],

. N 1 d (Q°)
T, (%, 0%, aS(Qz)I) - Z 1 {1 + C, 34” [.ln2(1 - x) - 1In x - 9]} +x o1 ~x].an
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In Eq. (17) N is the normalization constant, which for 7°

is
= J12(e?

2
— ed)

(13))

F(Q°) =
n (07 Q? NETA s

In Eq.{19) the functions £, (as} and g, (&) are

N {K(as) + Liay)

fn (as) =

and

gla) = B2+a n+ 1+ a){[w(n +1+a)-yn+3+20))f +¥'in+ 1+ a)
—@'n+ 3+ 2a)~ w2+ a) ~yin+ 3+ 2a)- 9}

with B {x, y} being the Beta function B (x, y) =I (x) I'(y) /T {(x+y).

5. NUMERICAL RESULTS AND CONCLUDING
REMARKS

For estimation of the ir renormalon:effects and their phe-
nomenologicai consequences it is instriictive to introduce the

" [om)(o")r“'
[Q (m') 92 )]O .

where {0 Fun,) (Q°) }7°" is the meson M elm form factor or
photon-pion transition form factor found using DAs from
EG.(5), [Q°Fuiay (0°) J° are the same quantities, but ob-
tained by means of the ordinary DAs .

B{Fe) = )

1,5 ¢

0’5 :lliillllllilllllj_i_tlll||l||11|&llllll||

0 5 10 15 20
F(GeV?)

Fig. 4, The ratic R (F.) as a function of ©°. The curve 1 is calcu-
Jated using the asymptotic DA, the curve 2 - model DA,

Results for the ratio R (Fy} calculated using the asymp-
totic DA (n=0 in Eq.{5}) coincide with each other, because.in

this case form factors £,y , ) (Q°) differ only by factors ¢

- - 2 2
The factorization and renormalization scales wup, 4, in

Eq.{17) are taken equal to {7
After some calculations we obtain

Bl+e n+ 2+ a)ﬂy/(l +a)~yn+3+20)F +y(l+ @)
—w'(n+3+20:)'-[y/(n+2+a)-—fy(n+3+2a)]-9}

(
+c, B ) Y B, e, (a's) +g.(a)] . (9
4” n=g
(20)
e

Iand fy, canceling in the ratio (22). The ratio R(F,) for

asy( ) is shown in Fig.1 (curve I). As is seen, ir renor-

malen effects are approximately stable in the considered region
2GeVF<P<20Ge*, Indeed, if R(F,) =0.87 at Q’=2GeV*
then at 0°=20GeV7 it takes the value R(F,) = 0.91, the dif-
ference being only 0.04. The same ratio calculated for the
pion using model DA is depicted in Fig.1 (curve 2). ltis

12
: Solid-model DA
: Dashed-asy, DA
ey e
&
! oooiIItiiiin
0’8 :.ul“""""'.llll'lllxl-....| ........
o 5 10 15 20

Q' (GeV?)

Fig.2. The same, but for R (Fy,) .The curves 1 (solid and dashed)
are calculated using only the leading order expression for
F,, . curves 2 - by means of the LO+NLO resutt.

"

worth noting that the coefficiemts b, (¢} in Bg.(5) are taken
at the normalization point y§ =1GeV* and are equal to [9)

bo=1 , by=1.1 , bs=1,
for the ordinary DA and to

be=1 , by=1.7 , bs=1.6,
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for the ir renormalon corrected DA. Now impact of the ir
renormalons on the form factor F, (Q¢) in variows domains of
the region is different. Thus, for (F<10GeV’ we have
R(F,) <1, whereas for 0?210Ge V¥ - R{F,)21, and the dif-
ference is S

'R (20GeV?) ;R fQGEVQ) =0.17 .

The situation with the photon-pion transition form factor
Ery(¢F) is approximately the same. [n Fig.2 one can observe
the results of our numerical computations for R(Fy,). For
asymptotic DA (with and without the next-to-leading order
comrection) R<1 in the whole region 2GeV2<Q?<20GeV . For
model DA the ratio R>1 for 0°210GeV?, when we use only
the leading order expression and R<1, if we take into account

APPENDIX A.

NS* Af DIST IT1

AMPLITUDES AND F, ¢ F, FORM FACTORS

also NLO correction. In the both cases (model and asympiotic
DA) the ratio R (Fy,) calculated using the LO tesult and NLO
correction is fower than one found by considering only LO
expression. In other words, NLO correction to F,.,,(Q" ) is
maore sensitive to ir renormalon contributions than the LO.

In this work we have computed F, { £¢) and Fr (0?) us-
ing the frozen coupling constant approximation and DAs,
where the ir renormalon effects have been taken into account.
Almost in the all cages the ir renormalon effacts reduce the
hard contributions to Fy (0°), Fy, (07) and numerical values
of these effects depend on a process and a distribution ampli-
tude under consideration. Qur next step is calcniation of’ ‘these
form factors in the context of the running coupling constant
method and DAs from Eq.(5), and comparing the results with
our previous works [6,13] and with experimental data.

3 . : . .
The Gegenbauer polynomials C/ < e (¢} which we use in our calculations, have the following form

clre) = 1, ClE) = (3 + 200E

el =
(3 + 2a) (5 + 2a)

K A
Cg2 (&) =

_ 6
3. 3+ 2a)(5 + 2a
24
APPENDIX B.

The coefficients B, fas) of the DA are given as

Bylag) = B fa) +:b A a) (3 + 2a) (2 + a) +

% [1 + %(’7 + 2a) (3 + za):]

3—"2—2“ 5 + 20067 - 1],
g7 + 2a06 - 3],

+ 2a) (9 + 2a)E' - 607 + 2a)Et + 3.

Ades)b, (3 + 2a) (5 + 2a)

1

Bia,) = —=2A(a)b,(3 + 2a) (5 + 2a) ~ % Afa b3 + a) (3 + 2a) (5 + 2a) (7 + 2a),

By(@r;) = 2A,(a)by(3 + 2a) (5 + 2a) + 2A,(a )b (4 + a) (3 + 2a) (5 + 2a) (7 + 2e)

By(ay)

B,as) =

- % A4(a5)b4(3 + 2a) (5 + 2a) (7 + 2a) (9 + 2a) ,

g- Afa b3 + 2a) (5 + 2a) (7 + 2a) (8 + 2a) .
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8.5, Agayey, AL Muxtarov, Y.V. Mammadova

YUNGUL M MEZONLARIN PAYLANMA FUNKSIYALARINDA INFRAQIRMIZI RANORMALON
- EFFEKTLORI VO F\ (Q°) , Fr, (0’ )JFORMFAKTORLAR]

_ Yungiil psevdoskalyar (pion, kaon) ve uzununa polyarize olunmus p-mezonun ¢lektromagnit formfaktorlan Fy (Q°) vo ¥ +yn°
kegid formfaktoru "donmug” qarpligh te'sir sabiti yaxinlagmasinda, mezoniarin infraqirmuz: renormalon effektlarini nezore alan
paylanma funksiyalanimin (PF) kimeyila hesablanmigdir. Hesablamalarda asimptotik ve model PF-dan istifads olunmusdur, Adi PF

vasitesile alinms neticelerie miigayise aparilmsdr,

HLC. Araes, A.H. MyxTapos, E.B. Mamenosa

IPOEKTBE HHOPAKPACHEIX PEHOPMAJIOHOB HA ®YHKLINAX PACHPE,[[EJIEHHH JETKHAX
ME30HOB MH ®OPMDAKTOPSI F, (O}, F,, (QF)

DnexTpoMarunTHEIE SopMPaKTOpE Fy (0P} NerkMX ACEBAONOMAPHLIX (MMOH, kAOH) W NPOAOABHO MONAPHIOBAHHOIO H-MEI0HA W
GopMbaKTop nepexoaa p +y—a° BLIUNCALHM ¢ ROMOULIO NPUBAWKEHNS (IAMOPOREHHOM» KOHCTANTLI CBAIM H (HyHKIIMH pacripenenednn
{(OP) M2I0HOR, B KOTOPLIX yUTEHLL IHdexthl UHPPAKPACHLIX PeHOPMANOHOR. [1pH BRIMMCAEHMAX MCHOALZOBAHEE ACHMITOTHYECKAN H MO-
JensHan GP. [fposedcHo cpaBHEHHE € PEIYALTATAMH, NIOAYYECHHBIMY ¢ NCNONL30BAHHEM OOLIHEX PF.

Hama nocmynnenna: 24.12.99 Pedaxmop: H.T. Qacagapos
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OBPATHBIE BOJILT-AMIIEPHEBIE XAPAKTEPUCTHKH
JAOJOB HOTTKH (PtSi+TiW-Al)-nSi

WM. 3OEHIHEBA, M.A. FAHBAP3AJE, M.H. ATAEB, JLK. ABQYJLTAEBA
baxunckuii I'ocyoapemeennoiil Yrusepcumem um. M 3. Pacynszade
baxy, 370145, yn. 3. Xanunoea, 23

Heeneaosany anogel LEoTTn (PISiHTIW-Al)nSi B unTeprate remneparyp 248-458 K i sanpswennit 0,1-20 B. Cpasnenue Teopern-
HECKHX U JKCMCPHMCHTAABHBIX BONLT-AMNEPHbIX XaPAKTEPHCTHK BLIABANG NPCOCIARAIONYIO PONE TYRHENUPOBAWHA B obnacTy 298-373 I,

HekoTophle XapaKTepHEIC kauecTaa KOHTAKTA METanl-no-
nynposoaHuk (KMIT) swiaBnatoTca npm wccncaoeaduu of-
PaTHLIX BONMGT-aMNepHeiX xapartepueTik (BAX). Ipunoxe-
HHe GONLIIHX HANPAKEHUT MONET NOBAHATE HA 3HAYCHHE
nocroauHoi Prapicona. He HokmovaeTes BO3MONKHOCTE 3a-
BHCHMOCTH BLICOTHI MOTEHUHANBHOTO Gapbepa 0T HanpAXe-
HHA. BRUAHNE CHA 3€pKANBLHOTO OTPAKEHHA M TYHHENLHOTO
stpexta B 00PaTHLIX XAPAKTEPHCTHKAX NPOSANAETCA BECHMA
3AMETHO.

B npencraBnennoit paboTe npupeneHb pelynstaThl aHa-
nu3a OOPATHEIN BOMLT-AMMCPHLIX XAPAKTEPHCTHK AHOZOB
Wlorrku (PtSi+TiW-Al)-nSi, nonyuenusix MeTogoM Marue-
TPOHHORO pacnbiMerus [1]. TITeHkH ocaknanucs Ha Kpem-
HHEBLIE NNACTHHKH h-THOA Mapkk K23®-07 c opuentauneii
(111). Juonuas matpHua comepxana 14 anoace, nnomanm
KOTOPEIX MeHanuct oT 100 xo 1400 Mkm?.

Hurepec, nposBneHHLIE & >THM  AuoAam, 0BycrnosieH
06pazoBaHMeM CHIHUMAA TTATHHEL. 70T YaxTop Hrpaet He-
MANOBAXKHYIO POJIb B ONPEAeNeHHU XapakTepa npouecca Me-
peHoca HocHTenel uepel konraxT. OOpa3oBaHie cHavEHIa
IPUBORUT K CMEILICHHEO TPAHHLLI PA3fena MeTam-nogynpo-
BOAAWK BrAYOL nonynposoiruka. B pesynbrate, rpaHnua
pazaena He NMOABEPKEHA BOIALHCTBHIO OKpYKatoLlefl cpeis,
BEPOSTHOCTE CYINECTBOBAHNA JH3/IEKTPHUECKOrO 3330pa M
ACBEPXHOCTHBIX 31EKTPOHHLIX COCTOTHUM CBEREHA K MHMHH-
MyMy. CReIOBATENEHO, IPH AHAIW3E TIOMYUEHHBIX PeTyIbTa-
TOB HENECOOBpazHO HCMORLIOBATL MOMENh TECHOr0 KOHTAK-
“1a [23]).

TpHMeHEHHe ATIOMUHUEBOrO NOKPEITHA (TOMtMHod 1MK)
€ LN YMEHLIUEHHA MOCNENOBATENLHOTO COMPOTHRASHHS,
ofnazaer MHOMMMH MPEWMYILECTBAMM: TIPOCTOTA H YAOGCTBO
HAHECEHHMA, BLICOKAS MPOBOAHMOCTE, XOPOLLAN aarezus, WH-
poKan AOCTYMHOCTE M HU3KAA CTOUMOCTL. OaHaKo, Gonbias
ARGPY3HOHHAL COOCOBHOCTE Al TIPHBOAWT K €0 NPOHHKHO-
BEHIO W OGPa30BaNHIO B AMOAE PtSi-nSi & XOHEUHOM WTOTE
KOHTakTa Al-5i, 4To OTpUUATENBEHO BOUNET KA DapbepHble
CBOACTBA OnOAa. B 3T0i cBsizn B mvone (PtSi+TiW-Al)- nSi
MeXHY IeHkamu Pi1Si v nSi Oein pacnonoked aMopgHeii
cioil TiW,urparownit pone auddyvinostoro Gapeepa.Hcc-
JeaoBaHWA, NPOBEAEHHBE METONOM O3Ke CREKTPOCKONKY, BEI-
ABWIH OTCYTCTBHE CNENOB Al HA rpanuue pazaena PtSi-nSi.

dna Gonee neTanbHOro MoCACROBaHMA AHOAOR LOTTKM
ObiiH nomysens; ofpaTHele BAX B obnactv manpswemnwuii
G.1-20 B v Temnepatyp 248-458 K. BAX, nonyuessnie nng
OMOOOE PATYHBIX MEOMETPUMECKHX PA3MEPOB, QUEHb CXO=
KH. ITO CBUICTENLCTBYET © TOM, HTO TEOMETPHYECKME pas-
MEPbl OHOLA HE HIPAIOT CYLIECTBESHHYIO polibk B HOPMUPOBa-
HHK A3HHOTO KOHTaKTa. MosTomy, Ml NocuMTany UeRecoos-

PasHblM NPHBECTH B LaHHOR cTaThe BAX ¢ pasmepoM nno-
wanu 7 10° cm? (puc.1).
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Puc. 1. Obparavie BAX avogos Iotkn {PSi+TiW-Al-nSi,
CHATEIE TP PALIHYHEIX TEMNEPATYPAX.

Kax BuaHo u3 pucymsa, B obnaactn wanpskenni 0.1-2 B
TOK pe3ko BOIpacTaer, 3aTeM HabmiodaeTea cnas cKopocTH
pocra. Ilpu wanpsxesnu 15 B cHoea Habmopaetca peskoe
BOIPACTABHE TOKA, _

PaHee npoBeneHHble HCCTEAOBAHMA NO3BONAIOT NpEANd-
NOKHTL BOIMOMKHOCTE YHACTUS IBYX MEXAHHIMOB NEpeHoca
HocHTenel uepes KMII: HaabapbepHOro W TYHHENUpPObaHMA.
Zlna BRIABNEHUA TIPUOPHTETA TOTO HAM MHOID MeXaHWIMa
HAMH ObINY NOMyYeHsl pacyeTHble BAX, BIMHCNEHHbIE CO-
FNAacHO TEOPHN TEPMO3AEKTPOHHOH smMccny (1), © yueToMm
CWE 3ePKANBHOMO OTpakeHun {2), TyHHeNHpoBaHua (5), ye-
PENHEHHAA KPHBAS 3ABUCHMOCTH TOKA OT HappsxeHus {4)
(puc.2).

Kak BHAHO W3 pucyHka B OGRACTH MankIX HanpaxeHuit
0.1-6 B ycpeaHeHHad KpHBas COBMANZeT C IHCMEPUMEHTANS-
HOW. TTpH Bonee BLICOKNUX HATIPSKEHUAX SKCNEPUMEHTANLAZR
KpUBas CPABHHTENBHO DNinke pacrnonoXeHa X kPUBOH, pac-
CYHTAHHOM C YYETOM TYHHEINPOBAHUA,
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Puc.2 Obparusie BAX gnosa [Lorrku (PSi+Tiw-Al)-nSi
(T=298 K) 3KCNEpHMEHTANEHBIE B PACHCTHEIE:
X - TEPMDIMHCCHA,

A - C YIETOM CHR 3EPKANILHOI OTDAXEHHA,
@ - >xcnecpumenTanchas,

© - ycpensennas,

O = C YMETOM TYHHCAHPROBAHHA |,

Orciofa MOKHO CAENATh BLEBOA, 4TO MPH ManbIX HampA-
MeHHAX oba MexaHuIMa, a TAKKE CHAbL 3SPKANLHOrO 0TPa-
KCHHA  OTIPEASNRIOT Npodecce neperoca. IIpH HANPHKEHNIX
Gonee 6 B HeKOTOPOS NPEHMYIIECTBO TYHHEAHPOBAHHA OLILY-
TUMO. C YBEMHUEHHEM TEMMEPaTyPhl HAKMOH 3aBHCHMOCTH

YMEHBEILAETCA, UTO YKa3biBA€T HA YMEHBICHHE pPOAN MEXa-

HUIME TYHHENHPOBAHHA.

JATAER, JLK. ABTY.NITAEBA

HPH HTHMHH MEXAHHIMa 'I'BPMO-ITOJ'IEBOﬁ IMICCHH 3aPH-
CHMOCTE TOKA OT HANMPAWEHEA ONPLieI€TCA Kak

‘ E,.
j~exp (‘V/E;), roe E, = - 7 a0 =
T e gy Zea

kT kT

Benuynna E,,, ONpeaeiseMan lapaMeTpaMi NOTYPOBOIHH-
K4, paBHA HYJUO B OTCYTCTBHH TYHHEIHpOBAaHHA. E, — dyHk-
LKA TEMMEpaTyphl H YPOBHA NErHPOBAHKA,

B sroft cea3u HaMH GBIN NPOBEACH aHANHI SKCNEpHMEH-
TAILHLIX PE3YNbTaTOB. CpaBHeHHe SKCHEPHMEHTANBHBIX 3HA-

YEHHH XapaKTePHCTHYECKOH IHEPrHH E, ¢ TEOPETHYECKH:
Mu (puc.3) ana obpatHeix BAX, noatmepxnaer npeobna-

MIIOWYI0 POAL  TYHHENHPOBAHHA B ofJacTd  TeMOepaTyp
208-373 K.
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€
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Puc. 3. 3aBHCHMOCTL XapaKTEPHCTHICCKOHA JHEPIKBK £ OT TeM-
NepaTypsl,

AHANU3 PE3YNLTATOR MCCNENOBAHHA, OPOBEAEHHLIX B 06-
JactH Temnepatyp 293-458 K, Briaepun, 4To npH Hanpmie-
HHY 20 B nabmonaerca npoboit awonma. OTCYTCTBHE 3aBH-
CHMOCTH HaNpsOKeHHA Npoboa OT TeMNepaTyphi CBHASTENb-
CTRYET O TOM, 4T0 nipH 20 B nafmonaercd TYHHENbHLLA NIpo-
Goil.

[11 LI Acxepos, MH Azaes, HM Ipenduesa u dp.
“AMoptHas MeTannwueckaa mneuka TiW B kavecTse
Antdysnounoro Gapsepa B (PSi+TiW-Al)-nSi anonax
Worrky”. Marep. Pecn. koHd. “CospemenHbie npobne-
Mbl HeopraHHueckol H ouimeckold xuMuW”, Baky,
1997, ¢. 114 -115.

[2] B.H Cmpuxa KonTtakThee sBNeHMA B NONYIPOBOAHH-
kax, Kues, Buma wxona, 1982, ¢. 224,

[3] €.H 3u. ®usura nomynpoBoARHKOBLIX nprbopos. [lep.
catrs. Ion pen.P.A. Cypuca, M., Mup, 1984,1.1,c.4535.

.M. Bfandiyeva, M.D. Qanbarzads, M.N. Agiayey, L.K. Abdullayeva

(PtSi+TiW-ADnSi SOTTKI DIODLARININ 9KSIND VOLT-AMPER XARAKTERISTIKALARI

{PtSi+TiW-Al}nSi Sottki diodlart 248-458 K ve 0.1-20 V garginlik intervalinda tedgiq edilmisdir. Nezeati ve eksperimental
VAX-1n miigayisesi 298-373 K intervalinda tunet mexanizminin iistitnlik teskil etmesini agkar ctmigdir.

.M. Efendiyeva, M.A. Ganbarzadeh, M.N. Agayev, L.K. Abdultayeva

INVERSE VOLT-AMPERE CHARACTYERISTICS OF (PtSi+Tiw-Al)-nSi SHOTTKY DIODES

The Shottky diodes have been investigated in the temperature region of 248-458 K and the voltages of 0.1-20 V.The comparison of theo-
retical and experimental voli-ampere (I-U) characteristics has revealed the predominant role of the tunneling in temperature interval of

298-373 K.

Hama nacmynnenus: 05.11.99

Pedaxmop: 3. 4. Herendepade
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INFLUENCE OF POLY(ETHYLENE GLYCOL) WITH DIFFERENT MOLECULAR WEIGHT
ON THE ESR SPECTRA OF Mn* IONS IN THE SYSTEM
Mn(NO3),-6H:0/H,0/POLY(ETHYLENE GLYCOL)

E.A. MASIMOYV, E.G. ISMAILOY, V.I. GUSEINOV
Baku State University
Z. Khalilov, s1.23, Baku, 3701435, Azerbaijan

The structure of the focal arrangement of Mn® ions in the system PEG/H,O/Mn(NO,),-6H,0 with the PEG of different molecular
weights (200, 300, 400, 1500) in the temperature range 293-363 K was investi gated using ESR spectroscopy. It was shown that connection of
PEG with Mn® ions is as in the case of H,O and has nonvalent character and at higher temperature (T>343 K. for PEG-200 and 7315 K for
PEG-1500) the local arrangement of Mn2* ions i this system consists of only the water molecules.

1. INTRODUCTION from impurities by their distribution between phases {3,4]. In
the present work the structure of local arrangement of transi-
The structure and thermodynamic characteristics of  tion metal ions in the system PEG/H,0/Mn(NO;),-6H,0 for
Poly(ethylene glycol) (PEG) and its water solutions were  PEG with different molecutar weight and changes in the sys-
widely investigated and are investigated nowadays, It is re-  tem at the temperature rapge 293-363 K using ESR spectros-
lated both to practical application of PEG and with impor-  copy are investigated.
tance of research of its properties for the decision of funda-
mental tasks of the theory of solutions of water-soluble 2. EXPERIMENTAL
polymers. The interest to PEG is stimulated also by its appli-
cation in molecular biclogy and biochemistry, where this In this work PEG HO(-CH;-CH,-O-)},H with molecular
polymer is widely used in various researches. There are a  weights 200, 300, 400, 1500 from Loba-Chemie {Austria),
number of researches on influence of PEG on some processes  fhe salt Mn(NO,),-6H,0 qualified as "chemically clear” and
proceeding in alive objects. It in turn puts a question on study  disfilled water as a solvent were used.
of molecular mechanisms of such influences and opens new ESR spectra were registered using JES-PE-3X radiospec-
prospects in study of physical ard chemical properties of  trometer (JEOL, Japan) with the working frequency
PEG and in possibilities of its applications [1,2]. There are 9300 MHz. The temperature dependence of the ESR spectra
data on systems Polymer/Water/Inorganic Salt in the litera-  was studied in the range 293-363 K using temperature varia-
ture in present. Such systems find an application in pharma-  tor JES-VT-3A.
ceutics, medicine, etc. Among these systems, the systems Theoretical spectga were built using Pentiumll-300 MHz
PEG/Water/ Inorganic Salt_:are imeresting also that they are computer. Program, YVhiCh is written by us for this purpose,
capable to division into twg liquid phases under certain con-  allows fitting the theeretical spectra to experimental by opii-
ditions (temperature, concentrations of componentsy. These  mization of parameters using the method of least squares.
biphase systems are used for division of biomacromolecules, The derivative spectra were caleulated using the formula [5]:
cell particles, viruses and membranes for cleaning substances ]

dF(H) %t T | d W & OffH. - H,, {9, ¢p}}] .
= ld¢) e - e |P(9, @i, 9d8 .
dH . ! ¢5[ [mlg‘r: r_n_,Z:; . mN‘ZJJI' aH . . l. { @IW( (P).Sln

where all notions are generally ones and these are described | spin-spin relaxation time, consequently and C — constant. The
in previous paper [6]. The width of ESR line was determined  following expressions [7.8]
as AH=C(1/T+1/T5), where Ty and 7', are spin-lattice andl

1 32 T 4, 1 1 S, 2r

—"-"-‘"'“'-Az - rZ 2+ rz.?. y, — = —“"'AZ 37:: + r2.2 + rz IR

T, 25 1+ eyt A+ do,ry, T, 25 I+ epr;. 1+ dayr
where 1, — rotational correlation time, ay ~ electron spine ! which are very sensitive to changes of geometry and structure

resonance frequency, A — zero field splitting, were used in  ©f a local enviroament of an Min(H} ion [8).The introduction
written program for calculating the width of the Mn™ ESR  at room temperature of PEG in a solution Mn(NO5)y6H;0/MH,0

lines. results in distortion of an initial spectrum. The spectrum,-
- measured at room temperature, is not described satisfactorily
3. RESULTS AND THEIR DISCUSSION by uniform set of magnetic-resonance parameters (MRP) and

represents, at least, superposition of two signals concerning

. . . : . 2+
The water solutions of salts Mn(II} characterized by well-  t0 various paramagnetic centres of ﬁ;f ions Mn™. These
described sextet of ESR lines, width and relative intensity —paramagnetic centres represent ions Mn*" with a various local
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environment, i.e. complexes [Mn{H,0)sJ** and complexes of
a kind [Mn(H,Q)..(PEG)J*", where n=1;2. It is clear, that
the percentage of these complexes variously and depends on

I LOV, Y.L

SE v

Table. Magnetic-résonance parameters ebtained by computer simu-
lation of ESR spectra at Cy,=0.2 molfl, Cpgg=0.1 mol/l

the contents in system of PEG, H;O and Mn(NO;)»6H,0.

DrrH

77 3800

'

Fig. 1. Temperature dependence of ESR spectra of the sysiem
Mn{NO; );-6H,0/H,0/PEG-200:
continuous line — experimenial spectra measured at tem-
perature range 293-363 K and ,,,=0.2 mol/],
Cpee=0.1 molfl;
dashed line - calculated with Letenz type of individual
fine shape and with magnetic-resonance parameters given
in table.

The analysis of ESR spectra of system Mn(NOx) SHO/H,0PEG
shows, that at room temperature these spectra for PEG of
various molecular weights are practically identical. The dis-
tinction in influence of PEG with different molecular weights
is precisely traced with increase of measurement temperature
of ESR signals of these systems.

At fig.1 and fig.2 the experimental ESR spectra of sys-
tems Mn{NO,),-6H,0/HOPEG are given for various tem-
peratures of measurement and their theoretically designed
variants in the assumption of Lorenz type of line form. The
analysis of the signal form from PEG-200 (fig.1) and PEG-
1500 (fig.2) at various temperatures shows the following: for
ESR spectra registered at low temperatures (293-343 K for
PEG-200 and 293-315 K for PEG-1500}) it fails to pick up
uniform MRP, with which the designed spectrum coincides
with experimental. It means, that for these temperatures the
spectrumn of system is a superposition of several specira.
Nevertheless we for each temperature have tried to pick up
uniform values of magnetic-resonance parameters (see table)
and to calculate these specira as single, so that to give the
nearest by the form of theoretical 10 experimental spectrum.
As it is visible from figures 1 and 2, as the temperature is

12

Mn{NO1)»-6H,OH, O/PEG-200
K g, £0.001 | A £0.5Gs | dH 11 Gs
293 1.995 955 90
35 1.995 95.5 70
343 1.9%9 955 47
363 1.999 95.5 40

MmM{NO, )p-6H.0/H-0/PEG-1500
K| 20000 | 4 +035Gs | 4H, 11 Gs
303 1,998 95.5 84
315 2.000 95.5 66
325 2.000 95.5 54
335 2.000 95.5 44
345 1.998 95.5 44
363 1.998 955 42

higher the coincidence of experimental and designed with
uniform set of MRP theoretical spectra is better. At tempera-
tures 343-363 K for PEG-200 and 315-363 K for PEG-1500
the theoretical and experimental spectra completely coincide.
Such behaviour of system Mn(NO;),-6H,O/H,;0/PEG is pos-
sible to expiain as follows. From the literature it is known
[8], that the time of life of a water molecule in the coordina-
tion sphere of an Mn®" ion is equal to 10”7 5. Means, in pure

opPPH
}

T=335K

A

2300

T=303 x/\ ’
- AT AAYAN
Fig.2. Temperature dependence of ESR spectra of the system
Mn{NQ,),-6H,O/H,O/PEG-1500
continuous line = experimenta!l spectra measured at temn-
perature range 293-363 K and Cy= 0.2 molsl,
CPEGEU. 1 molfl,
dashed line — calculated with Lorenz type of individual

line shape and with magnetic-resonance parameters given
in table.
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water solution aquacomplexes of an Mn™ ion have the not
rigidly connected structure, and there is a cortinuous fast
exchange between the water molecules of aquacomplexes and
volumetric water. In the presence of PEG in solution, there is
the exchange process with participation also of PEG mole-
cules. Thus, in this case we have also the PEG-containing
complexes, where the connection of PEG molecules to Mn®
ion is carried out through oxygen atoms of a PEG molecule.
However mobility of PEG molecules owing to their large
sizes is much less than mobility of water molecules. There-
fore PEG molecuies first participate in an exchange less ef-
fectively, than the molecules of water, secondly, having built
in the first coordination sphere of metal ion, cannot long
move with a complex at high temperatures. From told fol-
lows, that at low temperatures, formation of complexes of
PEG molecules with Mn* ion is facilitated in comparison
with high temperatures. At low temperatures there are com-
plexes of various structures ((Mn(H;O)]** and [Mn(H;O ) {PEG).J”,
where n=1;2), giving various ESR spectra. With increase of
temperature the probability of the formation of complexes of

PEG with Mn®™* decreases, and the formation of water com-
plex [Mn(H,0)]** is more probably. It explains the complete
coincidence between experimental and designed with a uni-
form set of MRP spectra at high temperatures. Furthermore,
we take into account the lower temperature limit of existence
of various complexes for PEG-1500 (315 K) in comparison
with PEG-200 (343 K), as PEG-1500 is much more heavy
and has the large peometrical size, than PEG-200. At the
fixed contents of the initial components the percentage of
complexes with different number of PEG molecules in the
coordination sphere of a metal ion and of pure water com-
plexes depends on temperature. With increase of temperature
the equilibrium is displaced in the direction of formation of
pure water complexes. With retum cooling of system
Mn(NO;), 6 H,O/H,O/FEG down to room temperature, its
ESR spectrum accepts an initial kind, From here follows that
with the formation of complexes in the investigated system
the connection of Mn®" ions with PEG as with H;O has non-
valent character.

[1} EA Bekturov, Synthetic Water-soluble Polymers in
Solution,Huethig & Wepf Verlag,Basel, Germany, 1988,
p-135ff.

[2) V. Fischer, W. Borchard and M. Karas. ). Phys. Chem.,
100, 1996, 15992-15999.

(3] IN. Topchieva. Uspekhi Khimii, v. XLIX, M 3, 1980,
484.517,

[4] S P. Rojkov. Jurnal Fizicheskoy Khimii, v. 70, Ne L1,
1996, pp. 1982-1986.

[5) A.V. Hyasov, 1D. Morozova, AA. Vafina M.B. Zuev.
Spektri EPR i stereckhimia fosforsoderjashikh svobod-
nikh radikalov, Nauka, Moscow, 1985,

[6] E.A Masimov, V.1 Guseinov, E.GIsmailov. Baki Uni-
versitetinin Heberleri, Ne 4, 1998, (in a seal).

[7} S. Ristori, E. Ottomani, M. Romanelli and G. Martini
1. Phys. Chem., v. 99, 1995, pp. 17886-17890.

{8] G.P. Vishnevskaja. "Electron Relaxation and Resonance
of Paramagnetic fons in Solutions", in the Collection of
the survey articles: “Radiospectroscopy of Condensed
Matter", "Science”, Moscow, 1990, p.13-45.

E.©. Masimov, E.H, lsmayllov, v.1. Hiiseynov

MUXT®LIF MOLEKULYAR KUTLOLI POLIETILENQLIKOLUN Mn(NO4};-6H:0/H,0f POLIETILENQLIKOL
' SISTEMINDS Mn'* IONLARININ EPR SPEKTRLORIND To'SiRl

EPR spekiroskopiyasimn  tetbigi  ils, terkibinde muxtelif molekulyar kiitlei  PEQ  (200,300,4060,1500) olan,
Mn(NOs)2-6H20/HzO/PEQ sisteminde 293-363 K temperatur intervalinda Mn2* ionlarimin lokal atrafimin qurulusu tedqiq edilimis-
dir. Gosterilmigdir ki, PEQ Mn?*ile H2Q molekullar kimi rabitelonir, ve bu rabite geyri valent xarakteri dagyir. Yiiksek temperatur-
larda (T>343 K PEQ-200 ligiin va T>315 K PEQ-1500 Ugiin) bu sisteminds Mn?* ionlatimin loka) atrafi yalmz su molekullacindan
ibaretdir.

3.A. Machmos, 3.I. Hemanaoe, B, Tycelinos

BJHAHHE NOJHUITHJIEHTJIHKOJA C PA3THYHDIMH MOJEKYJAPHBIMH MACCAMUY HA 311P
CHEKTPbI HOHOB Mn** B CHCTEME Mz(NO,);-6 H,0/H,0MOJIHITUNEHFTHKOJb

C ucnonkzosaunem ITIP cnexTpockonuy 8 TemnepatypHoM untepsane 293-363 K wccnenosata cTpykTypa NOKaNBLHONO OKPYKEHHA HO-
HoB Mn™ & cucreme MIAMHO/MN{ND,),-6H,0 € N3T pazauussix MotekyAspHex Mace (200, 300, 400, 1500). Moxassauo, gro [127 cenzn-
pactea ¢ Mn®* noao6uo HyO, M T4 CBA3L HMEET HEBANCHTHBIM xapaxkrep. MNpu ppicoxux Temnepatypax (72343 K ans A3C-200 w 7315 K
ana F13F-1500) nokaneHoe 0KpyXeHHe HoHoB Mn® B 3T0H CHETEME COCTONT TONBKO W3 MONEKYA BOALL

Hama nocinynirenus: 09.04.99 Pedarmop: B O. Kadxcap



FiZIK A

2000

CILD VI Ne |

FAMMA-CIIEKTPOMETPUHECKHI KOMIUIEKC J[JIS PEIUEHHA
PATHOIKOJIOTHYECKHX 3AJAY

K.X MAMEJAOB, HA. KEPHMOB, B.I'. BAJIAJIOB, S.T. T'YCEMHAJXAEB, M.H. MEXTHEB,
LA, XYPIIVAORB, I.M. MAMEJOBA
Aszepbationcancroe Hayuonaronoe Aapoxocmuseckoe AzeHmemso
baxy, 370106, np. Asadnsz, 139

B paboTe NpHBOOSTCA PEIYNBTATLI MO TIOCTPOCHHIG CLHHTHAAAHLKOHHONO CNIEKTPOMETPHYECKOTO KOMIIEKCA, MO3BONMIONIEro oOHapy-
KABATL H PETUCTPHPOBATE M3MYSEHHS PAIMOAKTHBHLIX F-HCTOMHHKOB, HAXOAALWXCR B COCTABE NPHPOBHLIX O0DAIOBAHMA B IHEpreTHYC-
ckoM juanasore 0,05+3 MaB, a Taioke pesynsTaThl HCCNCAOBAHAH DHEPreTUNECKOTO CNEKTPa H APYTHX (MSHYECKHX XAPAKTSPHCTHK pAna
HCTOUHMKOB ¥ - KINYYEHME, HacTo BCTPEUAOIINKCA B OKpyHRaiowel cpele.

BBEIEHHE.

PaspabotaH u NOCTPOSH CUMHTHUIALMOHHBIA [aMMa-
CNEKTPOMETPHYECKHA KOMIUIEKE, NOIBOAAWIHI ODHapYX K-
BaTh W PErUCTPHPOBATh }-M3MYYCHHA PAAMOAKTHBHBIX HC-
TOYHHKOB, KaK TeXHOTEHHOTO, TAK ¥ €CTECTBCHHOTO MPOHC-
XOHACHHA, ONPEIC/ATE HX PAOHOHYKNHAHBE COCTABE H aK-
THEHOCTH, B IHGpPTeTHUeCKoM Ananasoue 0,05+3 MaB. Kom-
IIEKS MOCTPOSH Ha COBPEMEHHOH 3neMeRTHOMR Oase, monHO-
CTLI) ABTOMATH3HPOBAH, HMESET MATEMATHICCKOE H MPOTpam-
MHoe ofecneyeHya. CnekTpoMETPHIECKHE KOMINEKS MOWET
GLITE yCMEWHO HCTOMLIOBAH AR COZAHHA PaTHOIKONOTH-
YECKOro MOHHTOPHHIE, B CAHHTAPHO-3MMAEMHOMOFHMUSTKHX,
TAMOWEHHLIX M MHBIX CTyXGaX C Lensio ONpeAeneHns ypoB-
HA PAAHOAKTUBHOIO 3arps3HeHura B npobax (o0paiuax), B3s-
THIX M3 MCCHERYeMbix OFBEKTOB, a TAKKE PAAHAUNOHHOMO
Ppora B MipUpoaHOi cpene. B paboTe NpuBoAHTC GAOK-CXe-
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Ma H OMHCLIBAETCS IPHHLMM PabOTH CHEKTPOMETPUUECKOTO
KOMIIEKCa, 4 TAKKE Pe3yRLTaThl N0 HCCNELOBAHMIO IHepre-
THYECKOTO CIEKTPA HEKOTOPHIX PAAHOAKTUBHBIX ¥ -UCTOUHN-
KOB.

BJOK-CXEMA H NPUHLUATbI PAEBOTHI
CHEKTPOMETPA.

Kak BuAHO H3 pHc.la, B COCTB CREKTPOMETPHYECKOMD
KOMMiIeKCa BXOAAT TPH OCHOBHBIX Onoxa: Gnok aetexTHpo-
BAHHA, COCTOAILENO H3 CUMHTHIMAHHOHHOTO HATYHKA — MO-
HokpucTanna Naj, neruposannore 0,1 % Ti, porosnexpon-
Horo ymHoxurens ©3V-82; ycuanrens n dopmupoBarens
curHana (Y®C), Onoka amamma aHanu3aTOp THNA -
AHM-1024-17, 6noros obpaboTku pesynbrams Y 3anicK pe-

3yNBTATOR UHPOpMALIHY.
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Puc. 1. a-Gnox cxema cnexTpopmerpa; | - Monokpucrang Naj (0.1 %TI), 2-03Y-82, 3 - Y®C, 4 - ananpsarop AH-1024-17, 5 - kom-

nsiorep IBM PC-486, 6 - nprHTep,
6 - samvTHaR ofonouka.

CnexrpomeTp paboTaeT B HMIYALCHOM peskilMe, TIPH Ko-
TOPOM MPOLECC PETHCTPALINY H MASHTHPHKALNN HCTOUHHKO B
¥ - HIMYYEHUS COCTORT M3 CNEAYIOMNX ITAMOB: SHEPrua nep-
sudioro y -ksanta (E,).nonapierc Ha MOBEPXHOCTH KPH-
CTANA, MOMHOCTHLIO (HIH YACTHYHO) MOTNOWAETCHA B CLIMH-
THATOpe. Bo3bywaeHHbte MOMeKYAN CHUHTHANATOpa NMpu
BO3BPAIIEHUH B OCHORHOE COCTOSHHE MAMYHAOT BTOPHYHLIE
KBAHTBl - CBETOBBIE HMMYNLCH B ORMTHUECKOM OHATIA3OHE

Avy=415 HM, KOTOpBIE nonagaloT Ha GoTokaton OV, Iep-
BHYHBIE 2EKTPOKDL, BBIOHTBIE ¢ (OTOKATOAA, PAIMHOKAIOTCA
Ha nuopax PIY. BuxonHsie umMmynschl © anoga 3V nipe-
08pa3yloTca B HMIOYALCH HAMPAKCHHA (TOKA) K NOCTYRANT
Ha BXOA 3MMITEPHOrO MOBTOPHTENH, [OC 3TH CHLHAIBL YCH-
nueatorcd U dopmupyrotea. Janee 3TH BMITYNbCBl NOCTYTIA-
10T Ha BXOA ananuiatopa AM-1024, ¢ nomomsio koToporo
OHY CTAHAAPTHAUPYIOTCE MO SMILIUTYSE M MIHTENLHOCTH,



I'AMMA-CI'IEKTPOMETPH‘!ECKHﬁ KOMILIEKC ANA PEIHEHNUHA PATHOIKOTOTIHUECKHX 3AAY

JaTEM OHH TOCTYNaioT B KoMAbloTep Tuma [BM-486, ynpas-
namownil BceM TIPOLISCCOM U3MeEpeHns ki 06paboTku pelynb-
TaTOB MO CTeUKanbHON NporpaMme, pazpaboranHod Ana 3To#
uesn. Tlpu HeoGXOOMMOCTH BO BpeMA MIMEPeHHs 0nok me-
TEKTEPOBAHAA MOMEILASTCS BOBHYTPb CBUHUOBON 3ALLUMTHOM
oBonouky («aoMuka») pyc.10, TONMKHOA 5 CM, KOTOpas Ha
~90% yMeHnlAeT pagvaLvoHHOH don. Jna nopasnetina
BJIMAHAS TETUIOBBIX HEHTPOHOB, XBPAKTEPHCTHHECKOTO H3My-
YEHWA W BTOPHSHBIX CKTPOHCB, 3allHTHaA ofonouxa ¢
BHYTpeHHeH cTopoHbl nokpbita ¢nosmu Cd, Cu u Al Ton-
LLHORA 1,3 Mh KaxAbIA.

FTAMMA-HCTOYHHKH H ITPHHIHII
PECHCTPALIUM y- H3JIYUEHHA.
OCHOBHBIE ITAPAMETPEI
CNEKTPOMETPUMECKOYO KOMIINEKCA.

ChneftyeT OTMETUTD, YTO MOYTH BCE PAAMOAKTHBHLIE pac-
Name COMPOBOXZAIOTCA ¥ -Hamyuennem [1-5]. Baaumoneict-
BHe y -Mydeli ¢ BellecTROM (Cpezoil) CyuwlecTBEHHO OTNMUA-
eTca OT B3aMMOASHCTRUE 3apSKEHHLIN YACTHL H HOCHT YUC-
to KpanToBLI XapakTep. [InuHa npobera y - mydyel B peule-
CTBAX YCTYMAeT JNHUIL HEKOTOPHIM YacTHUaM (MIOOHaM W
HefiTpuno). Ha oCHOBE 3HEPreTHYECKOTO CMEKTPA MOXKHO
NOTYUUTL OUeHb TIONEIHYI0 HHOOPMALLTO 00 WCTOYHMKAX
¥ = u3AydeHni W 06 0OBLEKTaX, C KOTOPBIMU 3TH AYYH B3aH-
MOAEHCTRYIOT MO MYTH NIPOXOXKIEHIT JO CHCTEMB] PETHCTPa-
uui. JLOCTHragMble CCTIYATALMOHHBIE FapaMeTPbl M BlGop
CTPYKTYPHLIX 3NEMEHTOB CNCKTPOMETPHYECKOTO KOMILIEKCA
J3BHCHT 0T MEXAHWIMOB TOTJIOLIEHWS ¥ -ITy4ell B CUMHTHI-
natope. HzsecTHo [1,2], ¥TO eCnM ¥ -TYyYd ¢ HHTCHCHBHO-
STB0 J, IPOXOAT paccToddde d B COUHTHIIATOPE, TO WX
ocnabrerne ONpeeRseTea no 3akoHy J=J.e ™ (4 - mneh-
bl kKO3pduuneHT nornowenns). OAHAKO, Y4CTO BMECTO U
WCNONB3YETCA napaMerp 4 /p (0 - MacCoBag [CTHOCTL),
KOTOPas He 3ABHCHT OT (H3HYECKOro COCTOSHUA NOTIOTHTE-
N4 W, B KOHEUHOM CueTe, OnpeaenaeTcs 3O QexTHBHEIM Ceye-
HueM (O) NOLNOWEHHA: U /0=0 Na/Zapy » TAE N - UHCIO
ABOranpo M Z.py - dbdexTnBHAA aToMHAA Macca. CornacHo
IKCTIEPUMEHTANEHEIM HaHHbiM [1-5] 4 B xpnctannax Na)
(T1) COCTOMT H3 TPEX KOMMOHEHTOB! '

U=+t Ly , H

r¢ KOMIIOHEHTEL Ly , £ W fi; CBS3AHEL ¢ MPONECCAMH GOTO-
NEKTPHYECKOTO NOTNOLLEHUA, KOMNTOHOBCKOTO PacCesHHs U
napoo0pa3oBaHia B pE3ybTATE BIAUMOACHCTEHA 7 - KBAHTOR
¢ marepratom cunnTinasTopa. Ipu skepruax B, < 0,5 MoB,

ulpo~ Z;w; E, >>1,02 MaB, ,u/,o~2;;m, a MpH NPOMEKy-

TOUHOM WHTEpBane U/p~Zypq - Jla Nal (TI) Z,,,= 51 .
FddexTHBHOCTE W FHEPTETHUECKOE paspelieHne Chek-

TpoMeTpa ObiTH ONPEZENEH H2 OCHOBE KAHOPOBOYMbIX

vamepennil. [lonnas 3dhekTHRHOCTE (£) , KAK OTHOLIEHNE |

N

U(t;.’ ‘t /‘

rae C -eMKOCTb KOHACHCATOPA, g - 3apsil, L, - CpeaHee Bpe-
M WU3HH BOSOYKINEHHOH MOMEKYSIbl, T - BOEMA PEAKCaLH.

4HCAa KBAHTOR 3aperHCTpUPOBAHHBEIX DCTCKTOPOM K HHCHY
KBAHTOR, MONABLIMX Ha [MOBEPXHOCTE KPHCTANANA, B o6uem
BHAEC HMEET EMAL

{2 - expl- 4 (E)d]}dﬂ

£ (Ey)
jdﬂ

2)

rae £2- tenecuutlt Yron, nod KGTOpsIM BRISH Moae3HelH 00b-
eM KpHCTanna.

B0 BpeMf, AKCTIEPHMEHTA [N KauA0TO KOHKPETHOTO CAY-
HaA ¢ YUETOM MapaMeTpos ASTCKTOpa H HCTOYHHKR, & TAKKE
HX B3AMMHOTO PACTIONGAEHNA 3ABHCHMOCTD (2) NPHBOAKNACH
x Gonee KOHKpeTHOMY BHEY [2].

JHepreTHueckoe padpewleHne (R) CMEKTpOMETPa, onpe-
NENAEMOE KAK OTHOWICHHE IUAPWHBL CMEKTPA K JHEPTHH
¥ -KBaHTa Ha TIOMYBbLICOTE NMKAa MOAHOIO TIOMOLUEHHA
{TIEM), ceazaHo ¢ paoom $akTOpPes, HAuUKMHAA OT MOMAOLLE-
HHA TIEPBHMHONO KBAHTA A0 QOPMHPOBAHHA HWMNYNLCA Ba-
mpskenns Ha Buixoge Tpakra YOC. C yuetom seex oferon-
TENBCTE, CYUIECTBEHHO BIMAIOLUINK Ha JHEPreTHYECKOE pai-
peLIeHNE, ANS R HMeeM:

236 |— . % I&
IN, © ' !

rae £ - dakrop cGopa $HoTEINEKTPOHOE HA NEPBOM AHOLE,
£=2,6 -k03PHUNERT BTOPHYHOR IMHCCHH NHONCE No=E,/ &,
Mpu E,=661,6 k3B, R =8 %.

0.0 04 -0 1.5 26 23

.
i anemany mbann il B AR R B R R

* = PACYETHRI YHIIEHRS
& - IKCIHEPHM. HIECHAA

\d

IR

B
J
4
1
!
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Puc.2. IaBUCHMOCTE HMITYNLCAE HANDAXKEHHA OT BPEMEHH

PopMa  BEIXONHOTO CHrHaNa {MMOYAbCA HANPKEHIA)
CLUHHTHEIATOPA, HApAOY C APYTUMH (PU3NYECKHMK MapaMeT-
paMu, onpelenser BbIOOpD PEXHMA CHEKTPOMETPHYECKOFQ
TpakTa u{t) HWMEEeT ClCAYIONEH# aHANHTHYECKUHA BHA
[2.6,7]:

[exp-(— tft,) - exp (t/‘r)] , 4)

Ha pne. 2. npencrasnena JABUCUMOCTS U {t) nng CURHTUI-
naropa NalJ(T1} pasmepom 63x63 Mm, nomydeHHold axenepu-



MEHTARLHO 0T -UCTOUHMK2 'CS Y1 TEOPETHUCCKH BLIUHCIEH-
Had [2] no gopmyne (4), roe BUIHSI WX YIOBNETEOPUTELHbIE
cornacus.

PE3YJIbTATbI KATMEPOBKH CIIEKTPOMETPA
H SHEPTETHUECKHE CIEKTPBI HEKOTOPBIX
7-HCTOUYHHKOB.

fIpn 7 - cnexTpomerpuposasun ¢ nomowsro Nal(T1)
OYeHb BANHLIM ABASETCA TOUHOE YCTaHOEBNeHMe (GopMEL
TIII1, Ha xoTOpBIX OTPAXANTCA MEXARM3IMBI MOrNOLNEHHA
¥ - KBAHTOR B CLUHTWIATOpPE, _

Ha pHe.3 npescTaBaekhl raMMa-CNekTphbl pagyaioHHOTG
$oHa B moMemieHuH {pic.3a), e YCTAHOBNEH ¥ -CIIEKIPO-

| MHcmo Myl o

metp u ucrouruxor V’Cs, “Co n ¥Na (pue.36), I, koto-
phie HMEKOT rayccoByio dopumy:

.5 _{n-mn)
o ol 252

rac S - muowanes nog T, § - cpeanexpaapaTHyuHOE 0TG-
HEHHE BEAHHHHBI 11 OT €F0 CPGRHEro 3HAMEHMA N, {11, - HO-

Mep KaHaNa COOTBETCTBYIOLLCTO MAKCHMYMY HRTCHCHBHOCTH
COEKTPA).

Pue 3. a - panuanyoHnsit HoH » naboparopau; 6 - ramma-cnektp seroursikon tHna OCTH.

HigectHo [4], 4TO AAA HOPMAALHOrO pacnpemenenus
A E.'MG/A Ey = 2, 9TO HMEET MECTO MNA MOMYUSHHEIX
HAMM CIEKTPOB.

Jna BRIMMUCNEHMA £(E) , COIMACcHO €ro onpeneneHHno,
YHCO0 y -KBAHTCB, MOMABIIHX HA MOSEPXHOCTL CLKHTHINA-
-t '
N, 2 " (Ny~ uHe-

N0 paAMOAKTHBHLIX Afep apH & = (), a YHCNO 3aperucTpH-
POBAHHBIX MMITYNILCOB - KAK CYMM2 MMITYJIBECOB MO BCEM Ka-

TODA,PACCHUTRIBATIOCE IO 3AKOHY N

HamaM aranuzaTopa AM-1024. Paccuurana dorosdextre-

HOCT: CRCKTPOMETPA, onpenenieMas kKax OTHOLICHHE MHCTO
umnyascoe nion [T k ofwemy uncay kpanrtos. [Ipn 3ToM
pacHeThl MPORBOAWAMCE C YUETOM FeOMETRHA KOHKPEeTHOro
3xkcnepuMenTa [2,3].

Ha pHc. 4 npeacTaBia¢Hel pacCHHTAHHLIE W IKCMEPUMeR-
TANBHBI® 3HAMeHMA £(E) And IEeTeKTOp2 Ha KpucTanne
Nal(Tl) (63x63 MM), YTO TIOKA3BIBAET HX YAOBNETBOPUTEL-
HOE cormacue. SHCPFE’I‘I{‘IECKHE‘ PAIpELHCHAA IKCTIEPHMEH-
TANRHO onpeneseHe!, Hexods u3 paBeHCTRA

ANy,

N

max

E

4 E;, B 4N, 0BO3HAYSHE, COOTBETCTBEHHO, YHEPreTH-

R - 100%

=

- 100%,

rae  uepes
max

yeckad LIHPHHA HA NOMYBLICOTE MPH E,,. M YHCIO KAHATOE,
nonaswwx mon IITI] npu ee noayeeicore, 8 Mo, - HOMEp
KaHana npH MakcHMyMe MHKa.
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are W e e
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&-H
. et
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Puc.4. IGGEKTHBHOCTS A% JeTeKTOpa 63 X63 Mu

B tafnuue npuBOAATCA OCHOBHLIE XAPaKTEPHCTHKH HG-
TounHkos OCIH, Henonssyempie B HALLKX DKCISPAMEHTAX, a
TAKkKe HEKOTOPBIE MAPAMETPR MOCTPOSHHOTO W OTRANUGPO-
BAHHOTO HaMH COCKTPOMETPA. _

CnexyeT OTMETHTEL, YTC M3yUeHMe anmapaTypHOrc chek-
Tpa ypaHopammenoro cemeticrea U(**Ra) azer ouens mones-
HYI0 RHPOPM2LHIO OTHOCHTE/ILHO NMAPAMETPOR CMIEKTPOMET-



CAMMA-CREKTPOMETPHUYECKHA XOMIIEKC LA PEWEHHA PAJHOIKCUGTHIECKHX 3AAY

Tabxuua 1. OcHosHLIE XApAKTEPHCTHRKH HCCACADBAHHLIX HCTOYHHKOB H NapaMeTpsl ¥ - CHEKTPOMETRA.

- XapaKTepUCTURH HCTOMHAkOB OCTH TlapaMeTprl ramMa-CNEKTpOMETPa
Panuo- | AKTHBHOCTB, | DHeprus Mepuon Juepretv- | Ddex- doroag- Nonuyg- Pasmepe
HYKNHI bx ¥~ KBaH- noaypac- Yyackee THBHOCTD, | PoTOUACTE, derrup- bexTHE- aeTexte-
T0B, k3B | mama Ty, | paspewe- & P; HOCTS, &y HOCTh, £ pa, MM
v HME, R, % '
rom o
SC. 36000 661,6 30,174 7.8 0.62 045 | 028 0,64
Na 8350 51 2,559 9.0 0.7 0,49 0,35 0,63
12774,5 6.0 0.58 0,26 0.13 63 x 63
“Co 23600 1173.2 5,271 6,2 0.53 0,28 ’ X 0,51
’ 1332,5 o 5.9 0.48 0,25 0,12
BTCs | 86000 | 6616 [ 30,174 12,6 0.90 0,60 0,54 0,93
* Na 8350 1 51 2.559 13,9 0.92 0,61 0,56 0,80
' 1274,5 _ 9.9 0.80 0,42 10,34 150 x 100
“Co 23600 1173.2 5271 10,5 0.82 0.43 0,36 0,82
13325 9.7 0.79 0.41 0.33

pa, a TaKke No METOAMKE NMPOBEASHHA 3KCTIEPHMEHTOB H
obpatorky pesynstaron. C >TOH LENBIO HAMW H3YMEH JHep-
FeTHueckuil cnektp U(P°Ra) ¢ noMoLIsI0 NBYX HeTEKTOPOS,
HMEIOWIHNX PANHYHEIE pPAIMEpsl. FKCICPHMEHTANbHbIE HC-
CNEROBAHMA TIOXA3ANM, 4TO criekTporpammbl U(***Ra) xopo-
Wo MOBTOPAOT Ipyr Apyra. TeMm He MmeHee, B AeTekTope

Leno nMRyRbCer

1,2,3,4,5,6,7,8,9 - Y*Ra

13

hl} 2 h! 2 m

Puc.5. a - MEPreTHIECKHE CIIeKTp “T°Ra, cH
1500 Y00 pam,

BbIBObI

|. PaspaBoran » noctpoeH y - cnekTpoMerp Ha Daze mo-
sokpucTanna Nal (0,1 % TI) , nossonaowni obHapykHBaTs
U PETHETPHPOBATL ¥ -H3MYYeHHA B JHepreTHHecKkoM AMana-
3oHe ot 0,05 no 3 M3B. CrexrpoMeTpHueckuii KoMnNNeKe
NOMHOCTHI0 ABTOMATHIHPOBAH M UMEET MaTeMaTHHeckoe K
nporpamMHoe obecedenue,

63x63 MM oCHOBHBIE ¥ — IHHYMK H3YHYeHHOTO 0fpasila nposs-
asoTea Gonee uetxo (pue.5), ure obychHoBneHo BLICOKoH
IHEpPTETHYECKON  paspeInaeMocTbic ASTEKTOPE YKa3aHHOIo
THNA. OTMETUM TAKKE, YTO BLICOKHE INEPreTHUSCKME pa3-
pellerna y - COEKTPOMETPOB O4YGHB BANKHLI PH PEMICHHH
paaHosKkonerudeckix zazau [3].

__ Yncne mmnynpoon

. g

1,2,3,4,5

R

6

AThiE ¢ JETEKTOPA 63X63 MM, 6 - JHEpreTHYRCKMH CekTp 2°Ra, CHATHIA ¢ AeTekTopa

2. Heenenopadst sHEpreTHYeCKHe CMeKTph! 00PasnoBEIX
ITANOHHBLIX HeTounnkos OCTH '7Cs, **Co 1 2*Na, 2 Takoxe
U(mRa), ONPEfENEHE X OCHOBHBIE CTIEKTPOMETPHYECKHE
XapaKTEPHCTUKIL

3. TeopeTHYECKH PAcCYMTAHBl W IKCTIEPUMEHTANLHO On-
peneneHs] OCHOBHBIE NAPAMETPhL: CNEKTPOMETPA - ek THB-
HOCTb, SHEPrETHYECKHE Pa3pellieHds W ApPYTUe XapakTep-
CTHKH CIEKTPOMETPA M0 HCCAEOOBAHWIO IHEPTETHMECKUX
CNEKTPOB OBPAa3UOBLIX FrAMMa-HCTOUHHKOE.

f11 M. Ishii, M. Kobayaski. KEK Preprint 92-10 April, 1992
H, p. 66.

[2] ALl Mexmues, KK Maweoos, H A .Kepumos, @A Ac-
ranoe, AL Nycedinanwes, B.I Baoaros, M. H. Meximues,
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AA FBaipamos, HiA Xyputydos, JIM Mamedosa [5] H.I. Iyces, ILII. [Ivumpues. «KpaHTORLIE W3MyuYeHHA

AHAKA, NMpenpuuat Nel41, 1996, ¢. 29. PaKOAKTHRHLIX HYKNuAoB», M : AToMuznar,1977,c.350.
{3] KK Mavedos, HA. Kepuvos, B.I Badanos, AT I'y- [6] PM ‘Koean, H.M Hazapos, I JT @pudsman. «OCHOBH

ceiinarnes, M H. Mexmues, 1 M. Mamedoea. B cb. Ma- raMMa-CNeKTPOMETPSI MPHPOIHBIX Cpemy, M.. AToMu3-
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. Kke», Baxy, 1998, c. 200-202. HMA HOHH3HPYIOIMX H3MyveHn#r M.  AToMH3par, 1972,
[4] HTI Boaxos, B.A. Xpucmodopos, H.Il Ywarxosa «Me- c. 694,
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Q.Q. Mammadov N.A. Korimov, V.H. Badalov, Y.H. Hiiseynaliyev, M.1. Mehdiyev, $.9. Xursudov, L.M. Mammadova

RADIOEKOLOJI MaSOLOLARIN HOLLINDD lsﬂm)? OLUNA BiLON QAMMA- SPEKTROMETR
KOMPLEKS

Moqalade atraf mihitden gtirilmis nimunalerde radioaktiv menbalerin 0,05+3 MeV enerji diapazonunda siialanmalanmm
spektrini vo bagqa fiziki parametrlorini t2'yin etmoye imkan veran spektrometr kompleksinin qurulmas) ve bir nega radioaktiv
manbalarin enerji spektrinin dyranilmasindan babs olunur.

K.K. Mamedov, N.A. Kerimov, ¥.G. Badalov, Ya.G. Guseynaliev, M.L.Mekhtiyev, Sh.A. Khurshudov, L.M. Mamedova

GAMMA-SPECTROMETRIC COMPLEX FOR SOLUTION RADIC-ECOLOGICAL PROBLEMS

In this paper there were presented the results of construction the stintilation spectromettic complex for detect gamma-redition from

natural sources in the energy range of gamma-ray 0.05+3 MeV and the results of study energetic spectrum and other physical characteristics
of number gamma-sources often occuring in enviromental, .

Hama nocmynaenun; 10.03.99 Pedaxmop: M.K. Kepumos
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TIPOCTPAHCTBEHHAA OPTAHU3ALIUA MOJIEKYJIBI [HYPJMET-TAJVIATOCTATHHA

JL.A. BEJIMEBA, U.H. AJIMEBA, A.U. AJIUEB , H.M. TOJJKAEB
Baxuncxunt Iocyoapemeennpitt Yueepcumem um. M 3. Pacynsade
370145, 2. baxy, ya. 3. Xanunosa, 23

METO10M TEOPETHHECKOr? KOKOPMALMOHHOI0 AHATNIA M3YSCHO NPOCTPAHCTBEHHOE CTPOSKHE Monekyasl [Hyp' IMet-rannarocraruna -
HeliponenTAS, BLIICTEHHOTO H3 HEKOTOPLIX BUROB HacekoMalx. Hayysna koHpopMalMoHHas NOABHKHOCTE GOKOBLIX LieneH COCTABNAIOWHX
MONEKY Ny AMUHOKHCIOTHRIX OCTaTkoB. [lokalano, uTo HM3KOIMEpTETHHECKHE KOHPOPMALMOHHLIE COCTOAHMA MONCKYNbI MPEACTABNCHbI
CTPYKTY[PaMH €O CBEPHYTHIMH hopMaMU N -KOHIREOMO NEHTAMETITHAKOTO (ParMeHTa MONEKYLL.

BBEAEHHE

TannarocTarHel - HEHPONENTHALL BbIAENCHHbIE H3 JKC-
TPaKkToB Hacekombix - “‘Calliphora vomitoria™, " Periplaneta
americana’ v "' Diploptera punctata’ OTHOCATCA K CeMelCTBY
coeanHenuil, HYHKUHOHANEHAA AKTHEBHOCTE KOTOPLIX CBR3aHa
€ MX ¢NocofHOCTBI0 MHIHOHpOBATL CHHTE3 WM BblAENeHne
HIBEHHJBHBIK TopMotop -2}, HconemoBannd crpykTypbt U
CBOHCTE TAKKX COCOHREHHWH, NMPOBEICHHLIE 10 HACTOAHIErD
BPEMEHH, TIO3BOAWIK YCTAHOBATE, YT (yHKUHOHATbHbIE
OCOGEHHOCTH rAATOCTATHHOB CBA3AHBI C HAIMYWEM B HX
(IEPBHYHOHA CTPYKTYPE CNISUMPHYECKON NOCASNOBATEbHOCTH
AMHHOKMCIOTHbX OCTAaTKOB Gly-Pro-Pro-Tyt-Asp-Phe-Gly-Met-NH,,
sazpandol Met-rannatoctaTuHoM. 3aMeHa NPOIHHA Mo rHa-
POKCHIHPOBAHHBIM aHANOrOM B Modtekyxe Met-ranmaroc-
TaTHHa ([HypS]Met-ramarocramH) NPHEOAHT K PE3IKOMY
YCHNEHHIO HHTHGWTOPHBIX CBOHCTB 3TOTO COCIMHEHHA. YKa-
3aHHBA AKTOP ChIFpaR ONPEACAAIOUYH) POIb NPH BuIGOPE
[Hyp’]Met-rannatocTaTnna B xavectse obperTa HCCACAOBa-
HHH NpH H3YMEHHH METONOM TEOPETHUECKOr0 KOH(OpMaLH-
OHHOTO AHANW3A MPOCTPAHCTBEHHOTO CTPOSHHA M MONEKY-
NAPHEIX MEXAHNIMOB QYHKLMOHUPOBAHHA COCAHHEHHH YKa-
3aHHOrO cemelicTBa,

METOJA PACUYETA

B merone TeopeTHURCKOT0 KOHPOPMAUBOHHOIO aHANH3a
Heenenyempblil 00bEKT paccMaTPUBAETCA B BHAE  CHUCTEMB!
B3aumoAclCTBYIOWNX MemAy cobolf aToMoB, YCTOIMMHBBIC
COCTORHHA KOTOpOH COOTBETCTBYIOT MHHHMAAbHLIM 3HA4E-
HHAM BHYTpuMonexynspuol kongopManuounoll speprum
peefl MONeKysbl. JHeprus TaKOi CHCTeMbE MpeAcTaBneHa B
BHAE AORATHBHON CYMMBl He3aBHCHMBIX SHEPreTHUECKHX
BKIAAOE MAPHLIX HEBANEHTHBIX (Eyg,.), 2MEKTPOCTATHUECKHX
(E,4) e3a¥moneiicTBAN aToMOB, 3Hepruk 06pazoBaHuA BOAO-
POAHON CBA3N M TOPCHOHHOMN 3Hepruk (B, . ), obycnosnen-
HOH 3aTOpPMOMEHHBIM BPALICHHEM TPYIN ATOMOB BOKDYD
OpaWHApHEIX ¢BA3el ocroBHol H BowoBRIX Uemed cocTas-
NAIOWHX MOEKYTY BMUHOKHCIOTHBIX OCTATKOB (ABYTPAMHbLIE
yrie @, @, ¥ H r ). JIna pacueTos SHEPrHH YKa3aHHbLIX TH-
NoB B3aMMoAcHcTBHAL aTOMOB HCMONBE30BAHL] NOTEHUHANb-
Hele QyHKUKR, napameTpel 44 KOTOpPbIX B3ATHL W3 paboT
[3-4]. Takde NOTEHUNAAELHDIE PYHKLHH ONHCHIBAIOT BIAHMO-
AeHCTBHA MAPHBIX ATOMOB HEIABHCHMO OT HX OKPYNKEHHS M
QHPENERAIOTCE XUMWUCCKHMH THMAMKM aTOMOB W paccTon-
HHAME MEXLY HX HEHTPAMU.

To¥ck MUHHUMYMOR KOHOODMAUHMOHHOR 3HEpPrUH Mole-
KYJbl, COOTBETCTBYIOWMX €& YCTONUMBLIM, GUIMONOrAUECKH
AKTUBHBIM COCTOAHKAM, OCYLIECTBIANCA C MOMOLLBIO MeTOaA
CONPAKEHHBIX [PATIHEKTOR MO APOrPAMME PACYETA KOH(Op-
MalHH GxornonuMepos, npusefRednod g [5]. Jns onucavwns
KOHOPMALHOHHOFO COCTOAHMA MONEKYAh! HCROTb3YETCH
CHCTEMA HACHTH(HEKATOPOB, BKAOYAKWAR MOHATHE dopM u
WECHNOB AMBHOKKCIIOTHBIX OCTaTKOB. CHMBOMOM X ;5 0003Ha-
4207 popmbl OCHOBHOM Lieny octatka (R,B,L,P), cooteeTcT-
BYIOLIHE PASAHYHBIM IHAYCHHAM ABYFPAHHEIX YIIOB @ U {7
R (¢, =-180°:0°) , B (p =-180° 0°, w = 0° + [BOQ").
L (p, ¥ =0°+ 180°) u P (g=0"+ 180° p=-180°+0°), rpe
9= 11,..12,.33..., 21,.., ¥ T.0. OTBEYAIOT MOAMKEHWAM
Gokosoh uen (¥;, ¥, ...); HHOEKS | COOTBETCTBYET 3HAYEHH-
sM yrnoe B wHtepsane 0%+ 120° wnaexe 2 - 120° + -120°% a
Hupexce 3 - -120%+0° CeepHyThie u passepHyTbie GOpMbI OC-
HOBHOH UL OTTHCHLIBAIOTCA WeHnaMH £ W &, COOTBETCTBEH-
Ho. Lefinbt cBepHyTOrO THRA () olpasoBansr Gopmamt oc-
Hoenoil uenu R-R,R-B,B-L, L-L,B-P,L-P,P-R, P-B, a wefinu
pazpepHyTOore thina {e) B-B,B-RR-L,L-B,R-P,P-L,P-P,L-P.
Bee kondopmaiin ﬁpynnupym"rcn no $opMaM GCHOBHOH
uerin, a dopMsi - no wedinam, Yncno we#nos y gparMenTa
H3 [ OCTATKOB PaBHO 271 yuene dopM B KawjoM 1nedne
onpegengeTcd KoxHuecTeoM koMBuHauuii R.B,L v P dopwm .

Ha puc.] npuBenexa pacyeTHaAd MOOENL MOACKYAb!
[Hyp’ IMet-rannatoctatiHa ¢ 06OIHAYCHHEM BCEX MEPEMEH-
HHX NapamMeTpoB H CXEMa TNO2TANHOMG pacvera, BKIHOHaN-
as HEIABHCHMOE HCCNACNOBAHHE TPH- M MEHTAMENTHAHBIX
dparmerTos. Takol TNOAXOL TO3BONACT CBECTH pelleHHE
nofHoH KOHQOPMAUHOHHOH 3aa4M K ITOCNESIOBATCNLHOMY
HAXOHIEHHMIO TEOMETPHUECKHX NapaMeTpOB, COOTBETCTBYH)-
HINX HHIKODHEPTETHYECKHM COCTOAHMAM OTACNbHBIX (par-
MEHTOR HecnesyeMot monekynbt. Pesynsratsl xaxaore stana
YCC1eN0BAHMH NIPESCTABRAFOT CAMOCTOATEAbHBIH HHTEpEC H,B
KDHEUHOM HTOFE, NO3BONANT YCTAHOBUTL HAGOP HHIKOIHEp-
reTHUECKHX CTPYKTYP OAA BCel MONEKYNLI,

Hynesbie npubninkenua o HauanbHbIX KOHGOPMALHOH-
HBIX COCTOAHNA HE3aBHCHMBIX ParMenToB GOPMHPOBAITHCH
u3 R.B ¢opm ocHosHoM uenu Pro u Hyp B.R,.L u P $opm
octatkos Gly,Tyr, Asp, Phe u Met npy pasniuneix Kongop-
MALKOHHEIX NOROMEHHAX ux GOKOBBIX UeneH, cooTBeTCT-
BYIOUIMX [IH3KOIHEPTETHUECKHM KOHGOPMAUNAM METHIAMH-
N0B-N-aueThI-o- aMHHOKUCROT [6].
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TPHUNENTHA PHE-GLY-MET-NH;. Hauansusie npu-
GAMKEHHA [IA NZHHOTO $parMeHTa npeacTasnersl 324 KoH-
GOPMALHOHHBIMY COCTOAHWAMH, NPHHALNEKAUMME 4 BO3-
MOXKHHM WeHTaM H 36 dopMaM nentuaHore ocrosa. B
TabI.] MpHBEACHD! SHEPreTHYECKHE XapAKTERHCTHKH (ones
200 xondopMauHil, NOMYMEHEBIX NOGAe MHHUMN3AUAN 2HEP-
THH NpH BapbUPOBAHWY ABYMPAaHHBIX YIAOB @, @, ¥ W ¥. B
UHTEPBA C OTHOCHTENLHOMN 3Heprueii 0+3 xxkan/mons nona-
Aak0T ~ 49 % pacCUHTaHHLIX CTPYKTYDHLEX BapianTos, Hul-
KOZHEPreTHYECKHE KOHMOPMALMN dParMenTa NMPHHALIEKAT,
B OCHOBHOM, weinam ef ® ££, B koropuiX R u B-dopMsl
OcHoBHOH nenn octaTkos Phe # Met pacnpeaenens Gpubmm-
SHTEbHO OJMHAKOBMM 00pa3oM. OHH CTa0HAHZUPOBaHE]
JHEPIreTHYCCKH BBITOAMMIMH KOHTAKTaMH aTOMOB GOKOBBIX
uenei Phe m Met npr 3HAaYGHHSX YFAOB BpAWEHMA
21=60,180 n -117° n y,~90%(Phe) 0 x;~-60°, y5, x5 74~ 180°
(Met). HanmeHbLIYID NOTSHUMANBHYO JHEPIHIO HMEET KOH-
popmaunn ¢ B-R-B {popmoH 0CHOBHOH UenH, koTOpas Hau-
0ofiee KOMMAKTHA BCAGUCTBHE B3AHMHOTCG PaclofOMEHHA
NenTHAHOre CkesieTa 1 SokoBEiX uemelt Phe u Met. Duepre-
Thueckad nuddepeHIHAUA cpear KoHDOPMEPOB CO CBEPHY-
ToiMit popmamn ocrosrolt uermd (R-R-R,R-R-B), npuuamne-
Kawumu weliny £f, MeHble, YeM ¥ PacCMOTPEHHBIX BbILLE,
370 06ycnoBNeHO OTCYTCTBHEM CYLIECTBEHMbLIX BIAHMOJCH-
cTeHit My GokoBeIMH LenaMH Phe w Met, 9to npreonur
K YMEHbLUCHIIO AHCIIEPCHOHHON U 2NeKTPOCTATHUECKOH CTa-
Gunnzaupn ~ na 1,2 kxkan/mons. HH3kosHepreTHueckue npea-
CTABWTENH BCex GopM 1 WeHnoB uccnegyemMore $parMeHTa
€ OTHOCHTENbHOW 3Hepruei 0-3 Kkan/Monb BITIOYEHSH! B NO-
CNEAYHOLIYIO CXEMY pacyeTa.

NEHTAINIENTHA TYR-ASP-PHE-GLY-MET-NH,.
HavansHele npuSnwkeHns AR8 AAHHOTO (QPArMENTa COCTaB-
Jews w3 cTabums L koHpopMaunrit Tprmermmaa Phe-Gly-Met-NH,
K MoHonenTuaoe Tyr # Asp. ToasHxkHOCTE BoKOBLIX Lenei
Tyr u Asp ofecrrenripaeTca 3HAUSHUAMY YIioB ¥;= 60, 130 n
60° 1 7= 90° (ans Tyr) n y,= 60, 180 u -60° u 3= 90° (anx
Asp ). Beero mnsa MusuMu3auun nonHol kordopMaumonofi
IHEPTHH dparmenTa coctapned 441 cTpykTypHuIll BapHanT,

20

ApHHannexammi 16 weiinam m 72 gopMaM oCHORHOI tenH.
KoutopMauroHHsle 0co0eHHOCTH HparMenTa ofycnoRNERk!
c0beMHBIMH GoKOBEIMM HensMH 0cTaTkoB Tyr, Phe u 3aps-
KeHHOI 0OKOBOH HensKe acnapardHOBOM kKuLoTsl. TToaTaMy
HauGONbIIIEE KOMMMECTBO HIUZKOSHEPTETHUECKHX kOH(ODMA-
uah (16 xoudopMauni) € OTHOCHTENBHOW 3Ueprueit
0-5 KkKan/MOMk XapaKkTEPH3YETCA CTPYKTYPOHA CBEPHYTOro
tuna (tabn.1), oboinauenHoro weHnoM f£fff. B uenom
@elns! NENTHAHOTO ocToBa ef £, FE FF cTaCHNHIKpORaKs!
MHOMOYHCHEHHBIMH  AHCIIEPCHOHHBIME - B3AUMOBCACTEHAMH
reapodoGHeIX Gokosmix uened Tyr W Phe, BOIODOAHBIMH
CBA3AMEH MEHTY aTOMHBIMH IPYIINamMy Ha cOnumenHpx N 1w C
KOHUEBBIX OCTATKAX HCCNCAYEMOrD YYacTKA MOAEKYIIbL.
MNonHocTeIO CPEpHYTBIE CTPYKTYPB: ~ Ha 3 KKAL/MOIb YCTY-
MAT CaMOM HH3KOIHEPTSTHUECKOH KOHGODMaUHM (par-
MEHTa, MpHraweKawel welny £ree. Hanbonbwni Brknap
8 OOLUYI0 MOTEHUNABHYIO PHEPrHI0 (PATMEHTa BHOCAT HeBa-
NCHTHBIC B3aMMOICHCTBHA OCHOBHON LenH Asp v 6okosoli
uens Tyr (-3,45 kKka/MONE), & TEKKS AUCOCPCHORHME BIAN-
MOJCHCTBHA  apoMaTHYeckMX  kosmew Met u  Phe
(-2,84 xxan/mons).  XapaktepHoi o0c¢o0eHHOCTRIO TakoH
CTPYKTYPBl ABRACTCA BOAOPOAHAA CBA3b, OOPa3OBAHHAN MEXK-
Ay KapGOHWALHEBIM KHCIOPORoM Tyr ¥ AMHZHBIM BOAOPOAOM
Met, Bknan or smeprum ofpazopauua xoTOpod cocTaRH
-1,4 kkan/mone. Kondopmaunu ¢ L gopMaMu 0cnoBHOH Le-
mu Tyr # Asp oTHocATCA K GoNCe BHICOKOIHEPreTHUHLIM H
OCTAIOTCA 32 MPefeNaMy BHIEPAHHOTO IHEPFETHYECKOro HH-
Tepeaia. [lomyceepuytsie opMmsl OCHOBHON uenH, npea-
CTaBNeHHLIe WeiinoM eeff, XapakTepHsytotea 8 koHpopMa-
UHOHHEIMH  COCTOAHMAMH € OTHOCHUTENbHOH 3neprueti
0-3 xxan/Mone. OTIHUHTERBEHAA OCOGEHHROCTL CTPYKTYP 3T0-
PO THNZ - BRITOJHblE AHCIIEPCHOHHEBIE B3AUMORSHCTRBIA aMU-
HOKHCAOTHRX ocTatkoB Tyr 1 Phe, o6ycnoBnenrble napan-
NEeNbHBIM PAacONOKEHNEM MX apOMaTHUeCKHX KOMel, pac-
CToAHKe Mexmy C aToMaMu KOTOpBIX cocrapnser ~2.6 A
HMeHHO Takoe pacnionokeHHe oGecneunBaET MAKCHMATS HBIH
BKNam OT JHEPrHW WX AUCOEPCUOHHBLIX BIANMONEHCTEHIR,
paBHbIR -4.67 kkan/Monk. [TORHOCTBIO BBITARYTHIE CTPYKTY-



TPAHCTBEEHHANA PTAHMIALIHA M

‘pbi pparMeHTa, NPHHARACKALIHE WENNY eaee, TAKKE KAK U
NPEACTABHTENH APYIHX LUGHANOB IHEPreTHUECKH MEHEE Npef-
MOYTHTENBHN. OHAKO BLIBOAbI O POAN 3THX CTPYKTYD B
d}opmuposaunu [POCTPAHCTBEHHOW OPraHH3aUMu MOLEKYIIbI
[Hyp’]Met-rannatocTaTHHa MOMKHO COSAATb HA OCHOBE KOH-

TEKV.IL [HYP | MET-TAJLIATOCTATHHA

(GopMaLIMONHOro aHanu3a Beell Monekyasl NosToMy HuKo-
3HEPTETHUCCKUE TIPEACTABUTENH BCEX PACCMOTPEHHEIX OpM
M WEHIOE OCHOBHON Liefid SyAyT BKNIGYEHBI B NANLHENILIMe
pacueThbl.

Ta6ruua 1. HuskosnepreTnaeckue koHGopMaLHn dparesron MOJISKY1BL [Hpr]Met-["aﬂﬂaTDCTaTHHa_

PparmeHT Kondiopmanus Llleén JHEPrETUUECKHE BRAAAEL, KKAN/MON,

Eﬂaa. E:m. E'rop, E!‘!M. Eo:ﬂf.

B;RB; -9.08 1.67 1.13 -6.27 0
- R,;PR, " 922 1.69 1.50 =6.02 + 023
R;PB, et -7.74 1.61 0.97 =516 L1
B;RR, -7.86 1.92 1.27 -4.68 1.59
R,LL, -7.63 2.05 1.59 -3.99 2.28
L.RB; -3.07 2.01 2.18 -3.88 2.39
Phe-Gly-Met- NH, B,PR; -8.33 1.50 1.22 -5.62 0.65
B,FB, -8.48 1.41 t.55 -3.53 0.74
R:RB; - -8.16 1.81 1.09 -5.26 1.01
RiRR; £ -8.36 1.95 1.30 25010 1.16
L;PB; -7.70 1.53 1.61 -4.54 L73
L;FR; -7.22 1.45 1.28 -4.50 1.77
R;BL; -7.30 1.65 1.45 -4.19 2.08
B;LL;, -7.31 1.55 2.30 -3.45 2.82
R;LB; 9. 1.97 1.26 -5.78 049
B;BB; o -8.02 1.58 1.40 -3.04 [.23
L;BB, ee -3.49 1.67 1.80 -5.02 1.25
B:BB, -7.73 1.55 1.62 -4.56 1.71
L;BR; -7.78 1.74 1.60 -4.43 1.82
R;LR, -6.77 2.20 1.22 -3.33 292
‘B,LB, -8.74 1.37 1.81 -5.36 6.91
R,BB, -8.01 1.64 1.06 -5 0.96
R:BR, fe -7.66 1.63 0.89 -5.14 1.13
B:LR, -8.35 1.66 1.56 -5.13 .14
L,LB, -6,78 1.88 1.50 -31.41 2.86
R;R R,LB, ffee -35.75 2.46 2.73 -20.55: 0.00
R\R,B;BR; : -22.83 2.57 2.29 -[7.98 2.57
B.B,B,PR, eaff . ~23.22 3.76 1.90 -18.57 1.98
Tyr-AspPhe-Gly-Met-INH, R,R \R;RR, Irer | 2274 223 1.99 -13.50 205
RRB;PR; --22.42 2.01 1.96 -13.46 2.09
B.RB;BR; efee -23.23 2.73 2.93 -11.57 298
B;R,B;PR; efff -20.75 2.80 1.25 -16.70 3.85
PBB -3.20 -1.33 0.35 -4.19 0.00
PBR fe . -2.85 -1.33 0.20 -3.98 0.21
Gly-Pro-Hyp RBR -2.81 -1.03 0.60 -3.24 0.95
RBB -3.25 -0).98 0.81 -3.41 0.78
LBR -3.26 -0.95 0.73 -3.48 0.71
LBB ed -2.47 -0.99 .54 291 I.27
BBR - -0.27 -1.27 0.37 -1A7 3.02
BBB -0.13 -1.25 0.35 -1.03 3.16

TPHIIETITHA GLY-PRO-HYP. KosipopmauHoHHsle
BOIMOMHOCTH OAHHOMO (PAarMeHTa, OrpaHHYEHbl HanHYHEM
OCTATKOB TIPONHHA H OKCHOPOSAHHA, NPEOCTABNCHHLIMK ABY-
MA GopMamu ocHoBHOH wenw (R U B). ¥ xoHLEBOro ocTaTka
Gly R n L popmsr 3xBuBasieHTHE B 1 P hopmam cootreTcT-
BEHHO, MIO3TOMY HCXOAHbIA HAOOP CTPYKTYPHBIX BAPHAHTOB
pparmenta BiUTlouan 12 xowopmaunii, npuHamiexamx 4
ueHnam v 12 QopMaM OcHOBHOM uenu. BoiGpanHbie nocne
MHKHHM 3214 SHEPTHH HH3KOIHEPreTHYECKHE KOHGOPMAaLIMN
dparmMenTa NnpuseaeHs B Tabn. .

Kak cnemyeT U3 pe3yNbTaTOB pacueTa BEPOATHOCTh pea-
Ax3aunH kordopmauni ¢ B-B-R u B-B-B thopmamu ocHos-
HOF LenH KpaliHe Maa, [103TOMY OHH HE MOTYT Y4acTBOBATH
8 (OPMHPOBAHHH HHIHONOTHYSCKK aKTHBHBIX KOHPOPMALN-

OHHBIX COCTOAHWA Bcelt moaexynbl. CneundHka aMUHOKMC-
ROTHOH TOCAEAOBATENLHOCTH (parMeHTa okalkipaeT Hebna-
FONPHATHOE BO3NEHCTBHE Ha peanu3aLmo cTpykTyp ¢ R dop-
maMn Fro. Koanyecteo HuskosuepreTHueckux koHpopma-
UHH, BEIOPAHHLIX IS aHANHIA TTPOCTPAHCTBEHHON CTPYKTY-
pai [Hyp |Met-rannatocraTusa cocTaBuao 8.

[HYP’IMET-FAJLIATOCTATUH. Ananus npoctpas-
CTBEHHOrO CTPOEHHE U KOH(GOPMALUOHHBIX BOIMOKHOCTEH
NpUPOaRO# Monekynsl [Hyp’ IMet-rannatoetaruua 6uin npo-
BCAEH Ha OCHOBE MEPEKPRIBAIOIIMXCS YYACTKOE MOMEKYIIsl
COTNacrO cxeMe pacyeTa Ha puc.l. B tabn.2 npHeeaeHst uui-
KO3HEDPTETHYECKHE KOH(])O]JM&HHH 60 paccuuTanHbIX dopM ¢
40 weiinos monexynsl [Hyp’)Met-rannarocratiHa.
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TaGnnua 2. HU3KO3HEPreTHILOKHE KOHPDOPMALHH MOAEKY b [Hyp’}Met-ranna‘rocra'mHa,

Ule#n Kordropmaunn DHEPreTHYECKHE BKAAARI, KKAN/MOb

Epen. Eosn. Erop. Eren. Eorn,

PBRR R R,RR; -32.92 lel 258 -26.73 0.0

fefffff RBRR R,K,RR: -33.14 3.94 2.99 -26.21 0.52

PBRR R,B,PR; -32.88 348 3.30 -26.10 Q.63

RBRR,R;B.PR, -33.13 3.81 3.4 -25.57 .16

LBRR R |R4RR; -32.45 3.92 2.83 -25.69 1.04

eefffft LBRRR,B4PR; -33.04 3.73 3.64 -25.68 1.03

BERR R R;RR, -29.935 3.71 2.55 -23.68 3.05

RBRR R ,B;BR; -32.34 ,4.18 3.3 -25.02 1.07

fefffee PBRR R,B;BR; -31.71 " 3.86 2.69 -25.16 1.57

PBRR;RR,LB; - ] ~ -30.50 4.22 2.72 -23.56 317

LBRR,R,B;BR; -31.84 4.17 .07 -24.60 213

cefffee LBRR;R,R;LB, -3.00 4.53 313 -23.34 3.3%

BBRR,R,B;BR, -29.28 3.95 2.73 -22.59 4.14

© feffeee RBRR R,L;BB, -33.30 4135 3.37 -25.38 1.35

FBRR Ry1,BB, -30.49 4.32 2.32 -23.65 3.08

fefffef RBRR,R,R,:PB; -30.98 - 433 3.49 -23.16 3.57

PBRR,R R,PB; -30.81 3.99 3.01 -23.80 2.93

feefffe RBBR,;R,R,BB, -11.41 5.29 3.21 =22.%0 3.83
[nobanrsas  cTpyxTypa MONEKY/bl, NPEACTABNGHHAA  JHIHPYIOWMMH KOHTaKTamM GOKOBBIX uencii Phe w Mel ¢

weAnoM fef, XapakTepU3YeTCs KOMMAKTHON CBEPHYTOMH
tdopmoil ocHoHOM Lend co cOAMKSHHBIMH GOKOBBIMH ne-
namu octatkos Tyr, Asp u Phe. B 3Toit crpyxrype koudop-
MALUMOHHBIE COCTORHMA TPH- H NEHTANENTHAHKX QParMEHTOR
OTREYAIOT HMIKOSHEpPreTHHeckiM KoHdopmauniM c¢sobon-
HEIX y4acTkoB (TaGn.1 n 2). Peanusauna uenoro paga aonon-
HUTENBHLIX BIAHMOZEHCTBIH He Hapywaer 6naronpHATHRIX
KOHTAKTOR ATOMOB HA NOKANIBHRIX yuacTkax monexyas. K
TakUM OONONHUTEMLHBIM B2AUMONEHCTRNAM OTHOCATCS 3NeK-
TPOCTATHYECKHE H HEBAJIEHTHBIE BIAMMOASHCTBUS ATOMOR
OCHOBHO® 11 BoKORbIX LieneH ocTaTkos Tyr ¢ Asp (-53,3 KKA/MO),
Met (-1,7 kxan/mone) W Phe (-1,8 kkan/Mons), cymMapHuii
EKIaJl 3HEPIUM OT KOTOpBIX cocTamnser ~ -10 kkan/mons.
leHTpOM 3AEKTPOCTATRYECKOH cTadunulaunu aengaerca Go-
XOBas LEnk Asp, KOTOpas Y4YacTBYeT B (OPMHPOBAHHY -
(EeKTHBHBIX BI3AWMONCHCTBHI C OCHOBHOR uenkio Tyr. B ue-
AOM MEAN fefs npeAcTaBNeH 3 GopMAMM OCHOBHONK LIETH,
JyqliHe KOHPOPMAUMOHHBIE COCTOAHNA KOTOPBIX HE CyLUECT-
BEHRO OTNHYAwTCA 1o 2Heprad. Popma PBRR;RR:RR,
HMEET HAubONBbLIEE YHCMNO HUIKOSHEPTETHUECKHX KOH(Op-
Mauu#, OTNHYAWLWHKXCA JHIIb PAMIHYHBIMH OPUEHTALUAMH
GokoBeix Neneid. K CTpykTypaM CBEPHYTOTO THNa OTHOCKTCH
TaKKE  HH3KOIMEpreTHYeckMe  XOHDOpMaumy  ILeHIOB
feef,,es;ly, fF1ef e, (1a0n.2). ONHAKO By4llas u3 Hux
LBRR R R;RR; ycTynaer rnofanbHOi CIRYKTYPE MONEKYALI
He TONLKO No 3Heprun (~ 1,04 kkan/mons), HO ¥ no kKoddop-
MAUNOHHGE N0LBIXKHOCTH §OKOBO# uenn Met. Bianmonedi-
C¥BHA rpynn atomos Goxosod uenu Met ¢ Gokosoit uensio
Asp 0 Tyr BHOCAT cTaOHANZHPYIOWEHIA BKNan, papHeld -1,4 1
-1,6 kxan/Mone. Cpeay HH3KOIHEPTETHYECKHX CTPYKTYP 3THX
WeHNOB HMEWTCA KOHGOPMALUN, B KOTOPLIX 3apAkKeHHaR
6okoBas uens Asp OpMEHTHPOBAHA B CTOPOHY PacTEOPWTEA
H He yHacTBYET B KOHTAaKTaX € NEMTHAHLIM OCTOBOM MONEKY-
nel. KondopMauny welinos fefie; W e;£32; AMEIOT Noay-
CBEPRYTbIe (pOPMBbI OCHOBHOA WEMH. DHEPrua TAKHX CTPYK-
TYP OMpeASAACTCA THARHBIM 0Opa3oM sthpekTHBHEIMA cTabu-

aneMeHTaMi ocHoBrOH uenk Hyp (-2,3 wn -1,7 xxawmons)
COOTBETCTBEHHO. eTKo NETEPMHHHPOBAHHBIE B3AHMHLIE TO-
noxenus octarkop Phe n Met MoryT 6piTh Hapyusens 3a cuer
M3MEHERHA COCTOARNI BokoBrIX Lleneit Tyr u Asp n compo-
BOKAATECA Pe3KHM YBETWUCHHEM KOHPOPMALMOHHON Hep-
FHU MOJIEKYNBI,

DHeprus Beex kOHGOPMALMI OCTAllbHBIX WelinoB npe-
BBILUAET § KKaN/MONb, BEPOATHOCTL MX PEanM3aumu KpafHe
Mana H MoATOMY OHM He MOTYT OLITE OTHeceHs! k r3nonO-
FMAYECKA AKTHBHEIM KOH(GOPMALUOHHLIM COCTOAHWAM Npu-
poaHoH MONekynbl. CTPYKTYPLL STHX THNOB YCTYNAKT pac-
CMOTPEHHLIM BLIWE, KAK MO SMEKTPOCTATHYECKUM, TAK Ut N0
AACTIEPCROHHEIM BIARMONCACTBHAM, MOCKONLKY Takas {op-
M2 UETIH HeONArONpPUATHO CKA3BIRAETCA OJHOBPEMEHHD K HA
PAcONOKEHHH 3apaaoB, Y Ha PEaNnu3aUnu cTabKNHIMpYID-
UIHX KOHTAKTOB rRAPOOOHLIX rPYTI yAanesHelx Apyr OT
APYTa OCTATKOA HA NPOTHBOTIONOXCHLIX XOHHAX MOJEKYIIb!,

OGoluan  pe3ynbTarsl [POBENeHHLIX  HCCHEIOBAHMA,
MOMXHQ BBICKA3ATh CACIVIOHIEE NPEATIONOKEHUE OTHOCHTE k-
HO MPOCTPAHCTEHHOH OPT2HH3ALIHKH MONEKYIEI [Hyp3}Met-
rannarocTaruna. SBEAsch PYHKUMOHANBHO aKTHBHBIM YYACT-
KOM MOAEKYR [annatoCcTaTHHOB, [Hyps]Met-ranua'rocraTuH
XapaKTepHIYETCA HaboOpOM HU3KOIHEPreTHYECKMX KOHGOP-
MAUHOHHBLIX COCTOAHNE €O CBEPHYTOH CTPYKTYPOH NeHTa-
nenthanere dparmenta Tyr-Asp-Phe-Gly-Mel-NH;, xohue-
BLIE TPYMHIN KoTOporo cOnmmeHbl Ha paccTosue ~1.9 A
OCHOBHOP BKJan B ¢TA0HIM3ALMIO CAMOMN HM3KOIHEPTETHYE-
CKOH CTPYKTYpPLI MOexyitbl (Taln.2), orseyaowed Guorork-
HeCKH aKTHBHOA KOHGMOPMEUHH TIPHPOAHOTO [Hyp3]Met-
rannaTocTATHHA, BHOCAT HEBAT¢HTHBIEC BlaWMoneHcTeHA Go-
KOBbIX Uenedl aMHHOXHCROTHeIX ocTaTKoB Tyr, Phe u Met, a
USHTPOM  OIEKTPOCTATHHECKOH CTA0WITHIALMH  CTPYKTYphI
MONEKYAbl ABNAETCA 3apameHHad DOKOBAA LEMb acnaparnHo-
BOM KHCNOTHI, Y4acTBYIOWAA B (GOPMHPOBAHAH BOAOPOAHBIX
ceAsel ¢ OCHOBHOIT UENBIO NENTHAHOTO OCTOBA MONEKYIbI.

[11 H Duve, A.H. Johnsen, A. Thorpe et ol 1. Biol.Chem,,
1994, v. 269, Ne 33, p. 2105%-21066.
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[2] H. Duve, A.H.Johnsen, A.Thorpe et al, Proc. Natl, Acad.
Sei. US.A., 1993, v. 90, p.2456-2460.
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[3) TUPAC-IUB Commision on Biochem.Nomenclature. [5) H.C. Maxcymos, JIH. Hemainoea, HM. Fodowcaes. K.

Biochem.Biophys.Acta, 1971, v. 229, p. |. CTpyKT. XUMHH., 1983, 1. 24, Na 4, ¢, 147-148.
(41 F.A Momany, Mc RF. Guire, A W. Burgess, HA. Sche- [6] E.M.Ilonos.Ctpykrypxas oprannsaius 6enkos.M. Hay-
raga. I.Phys.Chem., 1975, v. 79, Ne 7, p. 2361-2381. ka, 1989, c. 352,

L. Valiyeva, I.N. Oliyeva, cl Olivev, N.M. Qocayey

[HYP’IMET-QALLATOSTATIN MOLEKULUNUN F9ZA TOSKILI

Noezeri konformasiva aunalizi iisulu ile miixtalif hesaratlardan alinrms [Hyp']Met-qallalostatin molekulunun faza gurulugu
Gyrenilmisdir. Molekulu teskil eden amintursulan qahglanmn kenar zencirlerinin konformasiya imkanlan nezerden kegirilmis ve
gosterilmisdir ki, molekulun kigik enerjili konformasiya hallan onun N-sonluglu pentapeptid {ragmentinin biikiilmily formas: ile
xaraktérizs olupur. :

L.1. Velieva, LN, Alieva, D.L Aliev, NM. Godjaev
SPATIAL STRUCTURE OF THE [HYP JMET-CALLATOSTATIN MOLECULE
The spatial structure of the [Hyp’ IMet-caliatostatine molecule isolated from different kind insects has been investigated by the theoretical
conformational analysis method. The conformational flexibitity of the amino acid side chains formed the neuropeptide molecule structure has
been studied. It is shown that the low energetical conformational staies of the molecule are represenied by the folded forms of the N-terminal

pentapeplide fragment.

Hame noomynnenua: §2.09.99 Pedaxmop: MK Kepumos
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MEXAHHYECKHE CBOMCTBA AKTHBHBIX KOMIIO3UTOB B CUILHOM
SJEKTPHYECKOM IIOJIE

M.A. KYPBAHOB, C.A. ABACOB, C.H. MYCAEBA, H.A. PAPAIK3AIE

Hucmumym Ouzuru AH Azepbaiidxcana
340143, baxy, np. I'. Ixcasuda, 33

HeenepopaHbl MEXAHHYSCKHAE NPOYHOCTHRE CAOHCTRA AKTHBHLIX KOMMIOIHTOR NONUMED-NLEIDNEPAMHKA B CHALHEIX 3REKTPHUESCKHX MO-
nax. [lokasano, 4TO CRABHOE INEKTPHMECKOE NOAE IAMCTHO YMCHBIIACT MCXAHHYCCKHC CBOHCTBA KOMITOSHTCB NOMHMEP-NBEIOKEPAMHKA,
ﬂpe_nuomeu BOIMONKHBIH MEXaHH3M YMEHLLICHHA MEXAHHYECKHX cBOMCTE KOMOOIUTOB NMpH MPUAOKEHHH CHARHOTO JNEKTPHHECKOTO NONA.

CosmaHAbIe HA OCHOBE TEPMONAACTHYECKHX NONHMEPHBEX
JNH3NEKTPHKOB U CETHETOSNEKTPHKOR 11b€30- W NHPOINEMEH-
Tl B JABMCHMOCTH OT YCMOBHH JKCIUTYaTalHH MOTYT Haxo-
IVTLCA MOM BO3ACHCTBMEM PAINMUHBIX SMEKTPO-(PU3NYECKHX
$akTopoB (CHNBHOS INSKTPHYSCKOE NORE, MEXAHHYECKOE
HanpAXeHHE o W Temneparypa T). IIpn BO3ZEHCTBHH MM-
MyNbCHOMO JaBACHHA Ha TNHPO-, NIBE3OMEKTPHHECKHH ane-
MEHT MOMXHC FEHEPUPOBATh MEKTPHYECKHH MMMYALC MOLU-
HOCTBIO 10 HECKONIBKHMX COTEH KHNOBATT. OfHAKO MPH ITOM
He yzaeTea ROGHTBCA BhlACNEHHA Ha Harpyske BeeH 3amaceH-
HOH B Npouecce MONAPHIAUNK YHEPTHA W3I-3a Npoboa u Me-
XaHHYECKOTO Pa3pylleHna yKasaHHuX nemenros. [Tostomy
HCCNENOBAMME INEKTPHISCKOTO BPEMEHH KHIHH B YCIOBUAX
AeHCTBHA MEXAHUYECKOTO HANPAXEHHA W TeMnepaTypsl, a
TAKKE MEXAHHUSCKOH MOATOBEYHOCTH MPU OAHOBPEMEHHOM
NPHAOKEHHH CHALHOTO 3NEKTPHYSCKOTO MOAA NPeACTABAAET
HE TOMLKO HayuHbl, HO U MPaKTHUSCKUI MHTEpeC ANS pad-
paGoTKY KOMNO3HTOB PAZNHYHBIX HasHaveHHit [1].

PaccMOTPHM ~ MeXaHHUecKHe TMpOVYHOCTHRIE CBOHCTBa
KOMNO3MUMKH HA OcHoee nonunpondneHa (I1IT) W cerderto-
3NEKTPHKOB.

Ha puc.1,a npegcTaBneHs 3aBHCHMOCTH 1GT OT G KOMNO-
3HUMA Ha ocHoBe TIT M CErHeTOMEKTPHYECKHX HAMONHNATE-
Jiell ceMelicTBa UMpKoHaTa-THTaHaTa~-cBiHUa (L{TC-19, [IKP-
3M) npn temnepatype 231 K. BugHo, 4TO C YBEIHYEHHEM
obeMHOro comepXannsa npesokepamuxy [IKP-3M B koMno-
3MUAH, Havndan ¢ 10 % o6, EoNropeuHoCTh (MexaHuHeckan
NPOYHOCTb) KOMMO3IHLMH YMeHbwaetca. Hurtepechbim aBan-

CTCA TOT CI)aKT, YTO MPH NOCTOAHCTES obbeMHOFO coaepkKa- -

H4A @ HanonuuTena, Hanpumep 30% 06., Mexanudyeckas
npodHocTk koMnozvund TMH+LUTC-19 menewe (kpupas 5),
dem npourocTb koMnosuumn TITHITKP-3M (xphuBas 4). Me-
XaHwueckas npounoceTe kKomnosuuuu [HIHTIKP-3M  npn
t =1C B 3aBUCUMOCTH OT OBBEMHOTO COOEPHKAHHA NbEIGHA-
nonnutena [TKP-3M ymenvwaerea. Hiyuera u Temnepatyp-
HO-CHNOBAA  3ABHCHMOCTE  JONTOBEYHOCTH  KOMIOZHUHM
MII+NKP-3M npu ® =20 % o6. {puc.l, 6). Jkcnepumen-
TaNbHLIE pPe3yALTATHE NokasblBaoT, 4To Ana TTI+ITKP-3M ¢
¢ =20 % o0, sumonnaeTca uzsecTHan Gopmyna aonrosey-
nocrh [2):

Uy = 7.0
7, ex "—k;'-"—— (1

CAE Ty, Uy W Y —KOIBOULUMEHTEI, ONpEeaeNsIOLIME TPOUHOCT-
Hele CBOTICTBA Wccnemyemoro AudiexTpika. TlpeaskcrnoHen-
UHANLHBLI MHOKHTERL T, ABNALTCA YHHBEpCANbHONR NOCTO-
AHROM, WMEET paIMEepHOCTh BPEMEHH U COOTBETCTBYET
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LPuc.]. a) 3aBnCHMOCTE norapHpMa MexaHuveckoH AoAroseqHo-
¢TH {1 g7) OT MEXaHHYECKOre HaNpAXKEHKA (a) AnA KoM-
noantop MM-+MKP-3M u [MITHITC-19 npu pasnuuHex
OBTEMHLIX CONEPKAHNAX MESIOHATICITHHTE A
1 -TIIT+10% o6. [TKP-3M; 2 - [IT1+20% 06. ITKP-3M;

3 - [IMH25% o6. TIKP-3M; 4 - [TM+30% o6. TIKP-3M;
5 - [M+30% o6. ITC-15.

6) 3apucHmocts 1gr ot oamn komnoauta [TT+HTKP-3M
nph paIsHYHLIX Temnepatypax: 1 - 293 K;2-273 K;
323K, 4-213 K.

107 - 107'%, wv0 coBRALAET C NEPHOLOM TEMIOBbIX KoNeSa-
HMH a4TOMOB OKOAO CEBOSID PAaBHOBCCHONC MOJIONKCHAA B
TeepAbIX Tenax. KoabpHuneHT U, ABNAeTCA aHepruch akTu-
BALHY MCXAHHYECKOTO PasPYILCHHA, BEAMYHEA KOTOpOro sa-
BHCHT OT NpHpOAR padpelBaioiunxca cbaseli, Ha ochose
{puc. 1,6) Gbinu nOCTPOCHbl rpadkd 3aBHCHMOCTER 1gT OT
1/T Ans yKa3aHHOH KOMNO3HUMH NMPH pasNH4HbLIX 3HAYCHH-
RX MEXAHMMECKOTO HATIPAXEHUA o OKasblBAETCH, 4TO fpA-
MbIE, OTBEHAIOLIHE PALTHYHBIM 3HAYEHHAM G, TIEPECEKaKOTCH
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B TOYKe-TONoCE,
(puc.2,a).
Mepenucae hopmyny (1) B BHAe:

KOTOpaa HAaXOOWTCA Ha OCH OPOWHAT

U=Up-yuo=2,3 RT(lgr-1g7y) )
ANA BCEX IKCTIEPHMEHTANBHLIX 3HaueHuit 1gr n T, cootBeT-
¢TBYIOIBX PA3HBIM 3HAMEHHAM O, Mbl ONPEAEHUAN FHEPTHIO
AKTHBALUHMH TpOLIECCA MEXAHHYECKOND pPaspywleHHA W Ro-
CTPOMIH 3ABHCHMOCTS OT O NpH 1 gr;=-12 (puc. 2,6). Buaxo,
YTO 3HRUEHHE IHEPrHH AKTHBALINH NPOLLCCA MEXAHMYECKOTO
PaspylIeHHA NONHMEPHBIX NbLE30KOMNOIMUMA NHHENHO Bo3~
pacTaer ¢ yMeHblueHnem . TakHe e Pe3yNbTaThl NOMYUESHbI
npy $=10 % 06. [NKP-3M. Ilpu sxctpanonsuny U x o =0
MOMYUAETCA, YTO NpAMBIC ¢ PAIHBIMM HAKROHAMU, COOTBET-
cTeyowne koMmozHuHam TNIO+NKP-3M ¢ ¢=10 % 06. (npsa-
Mada |1} 0 =20 % o6. (npamad 2} nepecexarorcs B oaHol
TOYKE HAa OCH OpPAHHAT, OTBEYAIOLICH 3HAYCHHIO IHEPTHH
aKTHBALUA Uy %24 KKan/MoNb. CTPYKTYPHO-4YBCTEHTE bHBIA
KO3DOUIHEHT }, , YHCNEHHO PABHLIH TAHIEHCY YITIA HAaK1o0-
Ha MPAMBIX U=f (), ¥MEET PAtHLIE THAYEHHR INA KOMID3y-
UK ¢ pasiYHBIM COICPXAHUEM Nbe3OHANONHuTens, Hai-
JeHHBIE 3HAuEeHHa T, Uy ¥ ¥, Ana xoMnosuukn NIT+HIKP-3M
C pazfIHuHBEIMM @ MIPUBEIEHR B Tabauue |, .

B tabnuue |, xpoMe KHHETWUECKHX MapaMeTpoR pa3py-
ICHUS NPHBEAEHE! H 3HAYEHIA MEXaHHUECKOH NMPOYHOCTH o
ans xomnosuumy TIN+TIKP-3M ¢ paznuuneimp & npu =1 C
H T=213 K. H3 rabnawe snano, uto koagduunents rp, Up
NOCTOARHEI ANA BCeX 00pa3lUoB, T.€. HE 3ABMCAT OT CTENEHH
HAMOMHEHHA TIPOMMNEHOBOA MaTprubl. O#HAKO BapbMpOBa-
Hue obveMHroro congpxanua [KP-3M B nponunenosoli mat-
PHLE MPHBOAHT K H3MCHEHHIO ¥, W 0. HeHIMEHHOCTh BENH-

6 &
I
_4r 2
O b2
w2 2r

S| o

Lo}
%)

1/T™(K- 110

W

U {wxan/uons}

o Io a2 0 £ 5C €0

¢ (#ha)

Puc.2, a) 3apreHmocts 1gr or 1/T aan komnosyma TIT+HIKP-3M
apu $=20 % 06. W pasNHY HBIX MEXAHMYECKAX HaNPAXe-
iR 1 - 30 Mla; 2 - 335 MIa; 3 - 40 Ma.

) 3aBHCHMOCTDL FHEPIHH AKTHBALMH {f OT MEXaHHYECKE-
ro HanpoReAns ans komnoswra MTHITKP-3M npur
10 % ofs. [MKP-3M (1) v 20 % o6. MKP-3M (2},

Tabnwua 1. ; .
_ : Kunetaeckue napamerphy - oo e
Mk3okoMno3IMLKE | £, .C U, or a
) Kkan/monb | wpan-MFla'/mons | MIa aps 7=2)3 K
NM+NKE-3M - | _ _
=10 % 06. 102 24 0,14 S
nnN+AKp-3nM _
® =20 % ob. 107 24 0,19 N+
TIN+TIKE-3M
©=30 % 0. 102 24 0,23 28
LIMHITIKP-3M
. ©=40 % 06, 102 24 0,28 _ 2

YeHbl Uy NPA HIMEHEHHH COLCPKAHWA Mb3OHANOIHHTENS B
KOMNO3HUKH K COBNAAEHKE € ¢ 3Hepruei paipetsa C-C cas-
3H NO3BOJIAIOT HaM CAENaTh NPECANONOKEHHE O TOM, YTO pas-
pYLiEHHE TIOMHNPONKASHOBLIX NbE3OKOMNO3ZHUKA NPOHCKO-
IUT, B OCHOBHOM, H3-32 PaspblBO8 NHMHUCCKHX CBA3EH Mak-
pomonekyn MII.

HecneqoBano H BAHAHKE CHIBHOMO JMEKTPUYECKOrQ NOAA
Ha MexaHHYecKyl NONrOBEUHOCTL MOMHMEPHLIX THE3OKOM-
nosuumi (puc. 3,a).

Kak n B cmyuae uncroro nonuMepa [3] npHioxeHwe
CHIBHOLG 3JIEKTPHYSCKOTO NOAA PPHBOAWT K 3aMETHOMY
CHHXEHHIO MEeXaHHYecksii [AOoNrOBEHHOCTH  (NPOMHOCTH)
KOMNO3KLHA. CTENeHb CHUKEHWA MEXaHWIECKOH AoNropey-
HOCTH HAMW ObLUT ONpeReneH Kak do=0-0g, Mg ¢ - MexaHH-
yeckass npounocTs ipn r=1C v E=0, a oy - mexannveckan

25
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npoyHocts npy =IC w £20. U3 pue.3.6 suano, uto Ao ¢
YBE/IHYEHHEM COEPKAHNA Nbe3CHANONHUTENA B MATPHLE, 8
YCNOBUAX HALIWX 3KCNEPHMMEHTOB, RPAKTHYECKH JPHERHO
YMEHBIIAETCH. MOXHO MPearnonomkuTh, YTo ¢ POCTOM CO-
OepXKaHus NMbEICKEPAMHXH B NOAMMEPHOH MATDHLE YMEHB-
LIHTER BEPOATHOCTL 00pa3oBaHKA APPEKTHBHLIX 3NEKTPOHOB
B KOMMO3IKUMH, AX ¥YHaCTHA B NPOLECCE BO3MYLUEHRA, H, Cne-
A0BATENLHO, PA3PYLIEHHA MONEKYNAPHEIX ueneit [4]. DTomy,
NO-BHANMOMY, CMocobeTsyrOT caemylowme dakTopel. Bo-
NEPREIX, KAk YKe 6ntno OTMEYEHO, BOIHHKHOBCHHE JapAmeH-
HbIX YacCcTHL H HX C'raﬁnnnzauna B MOAHMEPHOM MaTepHane
33BHCHT OT XapakTepa ¥ PasMEpPoB PAINNYHLIX MHKPOnedek-
ToB. [ILe303MEKTPHYECKNE YACTHLLI, B OCHOBHOM, DAcmo-
naraiores B amopiHol gaze nonuMepHoll MaTPHLILI # KAk
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Puc 3 a) 3ABHCHMOCTD Igtor oang koMnosuTos [TTHTIKP-3M
H TTTHLITC- 19 npu E=0 (1,3,5.7) 1 83,2107 B/M (2,4,6,8)
HT=2I13 K. :

1.2 - TIM+10% o6&. [IKP-3M; 3,4 - TITI+10% 06. LITC-19;
3.6 - TITT+20% 086, [TKP-3M; 7,8- MIH+40% ofb. [1KP-3M;
O)3aBHCHMOCTE 4o 0T @ ANA xommoauTa [ITHIKP-3M.

HynTa 32NOTHAIOT €€, DNEKTPOHD, BOSMYWIAIOULIE MAKPOMO-
JieKyAsl, Takxe obpadyloTea B cTabHAMIMPYIOTCA, B OCHOB-
HoM, B amopdroil fase. MoEo nonycTHT, YTO 33R0ANEHHE
3Todl $albl OpUBOAHT K 3ATPYAHEHHIO PASMHOKEHHA H YCKO-
peHHs 31eKTPCHOB, Bo-BTOPHIX, BBECHHE NLE303NEKTPHKA B
[ npuBOAHT K CHHNKEHMIO KPHCTANAHYHOCTH, T.2. MpHEO-
IOMT ¥ aMephUzausM NONHMEPa U, CIEAOBATENLHO, YREAHYE-
HHK) KOHUEHTP2UWH LEHTPOR 3axsaTa (AoBYLIKK) IpgexTHr-
HBX JMEKTPOHOS, BOIMYLIAIDNIAK XUMHYECKUEe CBA3H TIOJH-

MEPHLIX MONEKYX. 3TO NMOKA3bIBaeT YTo, YeM Ooneiie cre-
MeHb aMOp(HU3AUUY, TEM MEHBIIE BKIAR INEKTPUHECKOrO
nens B YMEHBLUCHHK MEXAHWYECKOH ACJITOBEYHOCTH, 4TO
TaKKe OOBACHASTCA YBEMHYEHHEM IHEPreTUMecko rmyGuHbI
3ANEraHnA 3apAKEeHHBIX YACTHL, BOIMYILAXOWHX XHMHYe-
ckme ¢BA3K M. B TpeThHx, ¢ yBenHIcHHEM OOBEMHOIO CO-
aepwanna TTKP-3M ot 10 % po 50 % o6. mpoucxoant He
TONRKO TONHAK AMOpdUsaLMA, HO H YMEHBIIEHHUE NONH NOSTH-
Mepa (T1I1) B KOMTOIHLIMM, H, CTENOBATENLHO, YMEHBUISHHE
KaWylerocs 00bemMa, THE, B OCHOBHOM, MPOHCXOIUT BO3-
HUKHOREHHE H Pa3MHOMEHHE 3apAaoB. B yeTBepTHIX, C YBE-
AnvenueM cogepxkadua [TKP-3M B KOMIMO3HUHK YBERHYH-
gaercs JPeKTMBHAA NGBEPXHOCTE MPaHHUHBIX CINOEB, 4 ITO,
8 CBOKW OuEpelb, MPHUBOEMT K YMEHBIIEHHIO MOOBHKHOCTH
GONBUIOre YHCHZ MOAHMEPHBIX Lemel H, thneloBaTENbHO, K
YXyAUEHHIO NPOLISCCOB OITYCTCIUCHHA 3apAAOB H JIOBYILICK H
WX y4acTHmO B HaTeHcupukanun paspyienut. Ilateiv, npu-
4eM HEMANOBAXKHBIM, TI0 HAWEMY MHEHHIO, akropom, NpH-
BOJALIHM K YMEHBLISHHIO BIHAHIA CHABHOTO AEKTPHHECKO-
M NOAs ¢ YREJHHEHHEM COAEP¥AHMA NBeIOHANONHHTENA,
ABNACTCR MEKTPOOTPHLATENLHOCTE KATHOHOR, BXODAMIMX B
COCTAR TbE30KEPAMIMKH [3] Tak, HaNpHMEp, B XMMUYECKOM COCTaBe
MKP3M  (PbTiO3-PbZr0s-PbNbysZn 205-PhNbos Mg, ,04-MnOy)
COZEPRATCA AMEKTPOOTPHLATENEHLIE KATHMOHERI, W, CICHOBA-
TENLHO, OHK MOTYT ORITh TNYOOKHMM JIOBYLIKAMK ANA 3NEK-
TPOHCB M, FIO3TOMY, MX MPHCYTCTBHE H YBENHYEHHE HX KOH-
EHTPALKH ¢ pocToM 00beMHoro codcpxarns [TKP-3M we-
COMHEHHO NPUBCAYT K OFPAaHHYCHHID 4YMChHa 3DHCKTHEHBIX
IAEKTPOHOB NpH 3aJaHHBIX E,d, T H, TEM caMmbiM, CHHMKE-
H{IO BKNAJa CHIBHOTO TIONA B PaipylEeHHH NIPH COBMECTHOM
H¢HCTBHR E 1 O, .

Taxkm ofpaiom, TPOUECE MEXAHWMECKOrQ Pa3pyllienud
KOMRG3NTOB [TONIHMEP-NLE303NEKTPUK B CHILHOM 3JHEKTPH-
HECKOM MONE XapaKTEPHIYETCA CNCLYIOWMMH CTATNAMM: -
PA30BAHHEM B HEYMOPAAOUCHHBIX YHAcTKaxX MOJHMepHO
MATPHUBLL 33 CYST MHKEKUHOHHBIX TPOLUESCCOB CBOGOIHBIX
MICKTPOHOB, YCKOPEHHEM HX B JNEKTPHUSCKOM N0€; AHHA-
MHYECKHM BOIMYLUEHHEM IIEKTPOHAMH MONCKYMAPHLIX CBA-
3efl, xoTopoe, COBMECTHO ¢ MENAHWUECKHM HAMPMKEHHEM,
enoCoBCTBYET HHTEHCUBHOMY TepMOGITYRTYALMOHHOMY pa3-
pRIBY XMMWYECKHX CBs2eil; ofpajoraHueM cBODOIHBIX pamu-
KANOB, HAKOMEHHE KOTOPHX HPHBOIMT K (OPMUPOBAHUIO
FAaBHOTD KaHana MeXaHWISCKOTO pa3pylIeHus.

{11 MA Kypbawos. Ouccep. Hoxt. Qus-mar. Hayk, Baky,
1984, ¢. 450,

[2] BP. Pezeav, A.f. Cayyxyp, 3.K. Tomaweskuii. B kn.
«KHHETW4ECKAR NPHPOJA NPOYHOCTH TBEPABLIX Ten», M.
«Hayka», 1974, c. 560.

[3] CA Abaces, M.A. Kypbanos, T M. Beauea, M. M. Kynu-
eo. DTT, 1982, 7.24, 8.3, c.693-695.

[4] MA Kypbanoe, C.A. AGacos, B.A. Nveeiinos, MM, Ky-
Jues. BMC, 1983, T.XXV, Ned, ¢.721-725.

[5]1 E.I ®ecenxo, AA Hdanyueep, O.H. Pazymoscian. «tHo-
Bbi¢ [BC30OKEpAMHIECKHE Marepnanein, 2, PocToB-Ha-
Jony, PTY, 1983,

M.9. Qurbanov, S.A. Abas;w, S.N. Musayeva, [.A. Faraczada

GUCLU ELEKTRIK SAH3SINDD AKTiV KOMPOZITLORIN MEXANIKiI XASSOLORI

Polimer-pyezoelektrik asasinda aktiv kempozitlorin mexaniki mohkemlik xassolori giiclit clektrik sahasinde tedgiq edilmigdir.
Giéstorilmisdir ki, giiclii cicktrik sahesinin totbiq edilmasi polimer-pyezokeramika esasndaky kompozitlerin mexaniki xasselerini
kaskin azaldir. Giicliy elektrik sahasinin ta'siri ile kompozitlerin mexaniki xagselarinin azalmasimin miimkiin mexanizmi tagdim

edilmisdir.



MEXAHHUYECKHE QBOFICTBA AKTHBHBIX KOMIIO3NTQB B CHJILHOM JJIEKTPHYECKOM NOQJIE
M_.A. Kurbanov, S.A. Abasov, S.N. Musaeva, L.A. Faradzhzade
MECHANICAL PROPERTIES OF THE ACTIVE COMPOSITES AT THE HIGH ELECTRIC FiELD

Mechanicak strength properties of the active polymer-piezoceramics compostes at the high electric Field are investigated. It is shown that
at the action of high electric ficld the mechanical properties of the polymer-piezoceramics composites distinctly decrease. The possible
mechanism of the decrease of mechanical properties of compaosites at the action of high <lectric field is presented,

Hama nocmynrenun: 29.09.99 ’ Pedaemop: C H. Mexmucea
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SL(3,C)-GROUP ELEMENT SOLUTION: OF YANG-MILLS SELF-DUALITY

M.A. MUKHTAROV
Institute of Mathematics and Mechanics
370602 Baku, F.Agaev str.9, Azerbaijan

The group element solutions of the Yang-Mill's self-duvality equation are constructed by means of discrete symmetry

transformations for the algebra SL{3,C).

1. The problem of constructing the instanton solutions of
self-dual Yang-Mills equations in the explicit form remains
important for the present time. This problem is solved only
for the case of SL(2,C) algebra and for instanton number not
greater than two. The famous ADHM ansatz [1] gives the
qualitative description of instanton solution but not its
explicit form, Two effective methods of integration of SDYM
for arbitrary semisimple algebra has been proposed in series
of papers [2]. Another, the discrete symmetry transformation
approach has been suggested [3] that allows to generate new
solutions from the old ones. This method has been applied to
many cases, for instance, the exact solutions of principal
chiral field problem were obtained in [4].

This work must be considered as a continuation of the
paper [5) where the discrete symmetry transformation method
has been applied for deriving the exact solution of Yang-
Mills self-duality for the case of SL(3,C) algebra. The pur-
pose of the present paper is to do the same for group-valued
element what is important for applications.

2. Letus remind the bagic statements from [5].

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

(GEG'l)z + (GFG_l)y = 0 E ')

where G,=8,G.

The system of equations (1) can be partially solved
-1 _ -1 _
G;G" = fy s G;G = —f, , (2)

where the clement £ takes -values in the algebra of

corresponding group.

S or 571 +
dy oy

oF

6_-‘3 s
0z

System of equations on £ has the following form
£ + fﬁ + [f,, fY} =0 {3)

Following [3], for the case of a semisimple Lie algebra
and for an element £ being a solution of (2), the following
statement takes place:

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

st _ L a—f,x,, —i_wixx
oy f_ | oy 9z f_

S'Ig§='}§.[g£,xm}+§:-§—xﬁ - (4)
z | 8z 7 EF_

Here X is the element of the algebra corresponding to its
maxima! root divided by its norm, — £_ - is the coefficient
function in the decomposition of Ff of the element
corresponding to the minimal root of the algebra,
£ = of o~ and where & is an automorfism of the algebra,
changing the positive and negative roots.

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

g 0 1
formof o = g 1 01.
-1 0 0

The discrete symmetry transformation, producing new
solutions from the known ones, is as follows:

- =357 (5)

Using {2) the relations {5) can be rewritten in terms of group-valued element as

(Sn agn )E (Sno-g n )_I
where

= £).

@) = (£), + @),

= (fn-»l)y 4 (Sno-gn)fr(snagn)_l = _(fn-i-l)z’

So we see that the group valued elements g,,; and g, are
connected by the relation

gn+1 = Saagn (6)



3. Let's represent the explicit formulae of the recurrent At every step, as it shown in [5], S is upper (riangular
procedure of obtaining the group-valued element solutions of  matrix and can be represented in the following form:

the self-duality equations in the case of SL{2,C) algebra . |

S, = e}‘p(ﬂj )n X3 exp(ﬁz,z )n X:z eXP(ﬁz )n x; exp(f, )n 7 . (7

where H=h,+h;and for g, we use the following parameterization:

g, = explny ), x7 expln;, ) x;. expln; ), x; expllt,),n, + (£,),h,) x

2z explii, ) X;, expln; ), X; ®
x exp(n2 )nXZ’ ex ’?1,21._ X, expyy, )nX.l
with . -
= expln; ), x; expln:.) Xt expln; ),x; exple,),n, + (£.),h2)
gy = explm ), X; exp\i .}, X, expvl; Jo X, exp\t; )iy + AL, )y 11,
| . .
as an initial solution. Following the general scheme from [5] and wsing (2) and
Hereafter, X;, X3, X% ,,h;, h, are the generators of (6} 2‘6’; h:we at
‘ -step:
SL(3,C) algebra. |
S S B _ -0
(t)y =t =v, (i) =a;,1=012,M:) = a7
(1)-step:
-0 0,1
o o
1,2 1,2
(tz)z = -v;, + 1o - 0o |7 (t2)1 =-v, +1 o0 ’
239" a,
-1 -1
- —_ 2 _ 1 -
(7?1 )z = s T (’72 )1 T €XP 6, (’?1,2 ); .0 expls, + &,)
1.2 1,2 L2
-1 ) - 0 -1,0 -1.2
d a, a, a, a, & Gy
€Y .10 o0 det| , , 0.0 de 0.0 0.1
o (94 a,’ (7 34 7 a,’
( +) 1,2 L2 ( +) N 1.2 L2 ( + ) _ 1,2 1.2
mh = ~1,0 UL T 0,~1 rvELzh T 1,0 4
a;,; &,z X;,;
S, =2v, —v,, i # F ;
(2)-step:
-1 o -1 o
a; a, a, a,
de t If_l 1:0 de a:a 1;0
( _) _ @y, @, 5 ( _) _ @), @, 5
M = - -10 s PO W )y F 0-1 00 eXp o, o
. 1,2 L2 1,2 1,2
det| o, 0.1 det| 7~ 1%
a,, Q. a,, 4,
. 1
(nI,Z )2 £ =10 -1,1 exp(5l + 5? )’
det @, Q2
e 2,0 0.1
%12 2
(&' o o a;' o a
-1,0 0,0 Lo 0-1. 00 01
detla,;” a;, &, detla;,” a;,; a;,
: 1 0,1 11 1-1 1.0 1,1
( +) LaIZ a,,z a:,z ('f) _ ;.2 a,, .
il T -1,0 -11 s N2l T 0,1 0.0 ’
det 2, @ det @, G,
0.6 0.2 1,-1 1,0
L2 %2 ) &, @ 2
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L0 =11 . -L2

Gy ha Qs

0,0 0,1 0.2

det| «,,, a,; a,,

1.0 Lt 1.2

( . ) Q,, G, &,
M.z 2 -1.0 ~11

Here, af ;& g, ai’zj - chains of solutions of self-duality equations determined by formulae (10-13) from [5].

(1} M.F.AtyahN.J.Hitchin V.G. Drinfeld and Yul Manin. [3] AN. Leznov. IHEP preprint-92/87,1990.

Phys. Lett, A65, 1978, 2. [4) AN Leznov,M A.Mukhtarov and W.J Zakrzewski. Tr.J.of
[2] AN.Leznov and M.A.Mukhtarov. J.Math. Phys. 28 (11), Physics 19, 416, 1995.

1987, 2574; Prepr.lHEP 87-90, 1987, Prepr. ICTP 163, {5] M.A. Mukhtarov. Fizika 5, 4, 1999,
Trieste, Italy,1990; J.Sov. Lazer Research, 13 (4), 284,
1992,

M.A. Muxtarov

SL(3,C)-QRUP ELEMENTI [i/CUN YANQ-MILLS AVIODUALLIGIN HOLLI

SL(},Ci—cebri halhinda diskret spektr metodu vasitesile qrup clementi igiin avtodualigin Yang-Mills tenliyinin helleri tapl-
migdr.

M.A. MyxTtapoe
PEMIEHHE ABTOXYAJIBHOCTH AHI A-MHJJICA AA SL(3,C)-TPYIIIIOBOIO JIEMEHTA

TlocTPOSHE PewIeHH ANA TPYNNOBOFO JNEMEHTE YPaBHEHHMI aBTOAYANbHOCTH SHTa-MHANCa METOZOM AHCKDETHBIX CHMMCTPHA B
cryuse anrebpet SL(3,C).

Hama rocmyraenur.: 21 12,99 Pedarmop: H.I'. JTxcapapoe
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BJIMAHUE CUMMETPHH KPHCTAJITYECKOT O MOJISI HA TIYBOKHE
IJIEKTPOHHBIE YPOBHMH B TIFeSe, '

M.P. BATABOBA
Baxunckuit l'ocyoapemeennoiti Yuusepcumem wm. M.D. Pacynsade
3701435, Baxy, ya. axad. 3. Xanunoeq, 23

" Tlpw usyuenun nonapusosanHLx Kg crextpoe Fe o Monokpuerannax TIFeSe; ycranopaet dakr paciienneHHa KPHCTAARHYECKHM 10~

nem Fe 3p yposuei.

HeenenosaHue kpalHe aHUIOTPOMHBIX CAOWCTEIX H Ueno-
YEYHBIX XPHCTAJUIOB METOAOM NOMSPHIOBAHHOH pEHTreH-
3MHCCHOHHOH CNIEKTPOCKOOHMH AaeT Gonee OnNpefeacHry M
HageKHY1o HHGopMaLmMmo o0 INMEKTPOHHOH CTpyKTYpE TBEp-
BblX TEN B CPABHEHUH € OGBIYHBIMH PEHTIEHOBCKHMH CEK-
TPamH.

TNpn KH3y9eHHN MONAPHIALHOKHBIX PEHTIEH3MHCCHOHHBIX
CNeKTpoB, 00A3aHHBLIX MEPEXCRAM MISKTPOHOB C BANCHTROH
Ha BHYTDEHHHE YPOBHH CAOMCTHIX KPHCTANOB, O6b11a nouy-
leHa HHIPOPMALIHA ¢ pachpeleneHHIX MEKTPOHHLIX COCTOR-
Hib paznuunoll CUMMETPUM B BAEHTHLEIX 30HAX HCCNEmye-
MbIX coenundeHud [1-3]. PeayneraTe pabort [4, 5] noxazanu,
YTO W rIyBoxHe OCTOBHBIE YPOBHM HCHBLITHIBAIOT CHIInHOE
BINAHWE KPHCTATUIMHECKOrO fI0NA PEUTETKH, YTO MPHBOAHT K
HX PACILERACHHIO.

B Hacroswed paboTe NMpeACTABAEHB! Pe3yNbTATH JKCME-
PHMEHTANbHLIX HCCAEAOBAHHA OPHEHTAUHOHHON 3ABHCHMO-
CTH NapaMeTpoB Kﬁ}l 5 PEHTTEHOBCKOH IMUCCHOHHOM NAHHHK

Fe B moroxpuctanne TIFeSe,. Pesko annsotponHad ueno-
yeyHas cTpykTypa moHoxkpuctanna TlFeSe; (npoctpaner-
BEHHAA rpynna cummerpan C2./m [6]) renaet ero ofnekToM,
NPeOcTABAAOLHM HHTEPEC. £ TOUKH IPEHHA H3YUEHHA noas-
PH3ALMOHHOH 33BHCHMOCTH PEHTIEHOBCKHX 3MHCCHOHHbIX
cniekTpoer. Lenr paboThl 3akmoyanack B oTpeIeReHAN BAMA-
HHA CUMMETDHH KPUCTANTHUECKOrO Nona pemweTkd TlFeSe,
HA YPOBHW 3HEPTUM, JIEXKAUIUX BHe MApeleoB BANSHTHON
30HL), HHXKE €€ AHA.

Fe Kﬂz,s avums ofiazana nepexoaam ¢ Fe3p ypoeuei,

PACNONOXEHHBIX Ha PACCTOAHNE 53 3B ot yposna Pepuu, Ha
Fels.- yposens. Fe Kg, 5 JHHA KIMEPEHA B YCTBEPTOM No-
pAnKe OTpaXKEHHA OT KpHCTanna keapua (¢=4,24 A, R=2 m,
JHepreTveckoe paspemenue AE/E =12000} ua duiyopec-
LEHTHOM PCHTFCHOBCKOM CMEKTPOMETPE C MO3HLMOHHO-
YyBCTBHTENbRLIM AeTexTopoM PPC KA-2. Yerpolicteo 3T0-
ro crekrpomeTpa moapodbHo onucano & [7]. Unes akcnepn-
MEeHTA OCHOBAHA HA UCTIOAL3OBAHUM MOMEZPEYHOry XapakTepa
SAEKTPOMATHHTHBIX KONMeSaHuH ¥ 3aBHCHMOCTH  CTENEHH
NOMAPU3ALMS  OTPKEHHOre OT  XpPHCTanna-aHanu3atopa
PEHTreHOBCKOMO M3NYYeHHs OT yrna nudpakudd. Yron ou-
ppaxupy ang Fe Ks, 5 1V nuHuK paeed 56°, NpH 3TOM CTe-

NeHb NOMAPHIGLMN HCCTSXYSMOro H3TYHEHHA COCTasaAna
75%. Fe Kg,  naus Gbina HCCIEAOBAKA HaMH B ABYX Ha-

NPABNEHHAX BbIXOLA M3NYHEHHS OTHOCHTELHO OCH C MOHO-
KpHCTaNNa (napannenbHo U NEPNeHiHKYAAPHO) H MOAAPH3O-
BaH4, COOTBETCTBEHHY, MEPREHAMKYNAPHO H NapanmenbHo
ocn C. Ha pHc. npeacTaBreHb! pe3yNbraThl HALMX 3KCIE-
pumenToB. Fe Kg, , COCKTD NOMYHEH TIDH OPUEHTZLUAX MO-

E

noxpuctasina (€2 u €LJ (kpuemie 1 # 2),J -na-
ApaBAeHHe) Ha KPHCTANN-aHANK3ATOD,
Habnioaaerca cmemenne MakCHMyMa HHTEHCHBHOCTH Fe

Kg, , IMHWA NpH € LJ B AMMHHOBONHOBYID CTOPOHY OTHO-

cHTensHO opuentaunn C (| J na 0,4 2B, yro sTpoe npesbi-

72 Fo oy
\ Feky (-4

BN T TR T JY WO W TS NN SN NS NN IV S SN S B
7048 76958 2352 705{ 036 7058 760 7062 7064 £

Puc. Fe Kﬁj R PEHTIEHOBCKAA IMHCCHOHHAR [IOMIOCA B MOHOKPH-
cranne TlFeSey: | ~npu C|{F ;2 -npu &L J.
tirzeT oubky 3xcnepumenta (0,13 sB). Monywupuua nrHEuKM

He wimengerca. B TmabGnuue NPUBEASHL! MApaMeTPbl THHKH.
CNEXTPaneHOE NMOAGKEHHE H NONYIUIHPHHA .

TaGnuua
OPHEHTH PORAHHBIR
Hamepaemuiii napamerp MOHOKPHETAMN
ClJ cLJ
CnexTpanbhoe
MOROKEHHE MAKCHMYMA 7058:£0,13 T057,6x0,13
HHTEHCHRHOCTH (3B)
Tlomywnpuaa (3B) 510,13 540,13

Floy4EHHbIE pe3yNbTaThl MOMHO KA4€CTBEHHO 0ObAC-
HHTh, €CNAY RPELNCHONNTD, YTO KPHCTAINMYECKOE MNONE Bbl-
3bIBAET pacllemenns 3p yposreli Fe ha x, vy, z KOMOOHeH-
Tol {0Cb Z cuntaem napannensroii C ). [Ipy opueHTalnn Mo-
HokpucTanna C LJ perucrpupyeTcs Mamydenue ¢ BEKTOPOM
nonaphsaunu &J|C, nepexox 3p—ls, npu C||J - &40,
nepexomn 3p,,—»1s.

B HaweM 3kcnepHMeHTe K I, KOMMOHEHTE HANYYEHHA
nobGasnsetca 12% I, (I,) XOMMOHEHTHI {3a CYeT HEMONHOH
nonspusauun), a B cayvae C || J k I, koMmnonente noGaens-
etca 12% I, —komnouentel, Tak Xak NofyLIHPpHHA THHHH He
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M3MEHSENCH, FO MOXHO CUMTATD, YTO BEC OTHE/BHBIX KOMEO-
HEHT W3nydenua (I, I, I,) ONHHAKOS.

Hafnonaemoe Hamu pacwenncsve Fe3p ypomHeH, cBi-

JETENBCTBYIONIEE O BIMAHHH KPACTA/MIMHECKOTO HOAA pe-

[1]
12)

[3]
(4]

neticesinde Fe 3p seviyyelerinin pargalanmas: faku milayysn olunmusdur.

WETKK Aa 3TH YPOBHH, YKA3EIBAET HA TO, YTO CBAH 3NeKTpo-

HOB BAOML OCH C 3HAYHTENLHEE CHIIbHEE, YTO H MPHBOIHT K
Goncweit s>Hepruu caa3n Fe3p,-anekTponos.

H.5. boposcruii, B.H. Mamotcxun, B.H Hegedos, AAH
CCCP, 1970, 1. 195, 5.

[51

M.M.5abaes, M.P. Bazatosa, 3.3, Kypmaes, B.M. Hep-
rawenro, I J. Nycetinos. Jen. 14.01.88, Ne934,A3-788.

H.b. Boposcxusi, ILH. Cemouxun, M.P. Pzaeea. ®wz.  [6] A Kutogiu. Naturwissenchafien, B 61, 1974, Ne3, p. 125.
MET. H MeTamroselekve, 1975, .40, 8.3, ¢.537. [7] B.EHonzux, BM. Hepxawenxo, 3.3. Kypmaces, [1A. Io-
M P. Baza6oea. Jlen. 07.06. No 90, A3-J183. 2anos, E.K. Oguunnuxos, IOM. Apmowernco, T.11. To-
O. bpiommep u I'. Ipezzep. «PEHTTEHOBCKHE CIEKTPLI H naproga . IIT3, 1985, Nel,
JICKTPOHHAA CTPYKTYpa BelecTsan, 1969, HM® AH
YCCP, 1.1, Kuen.

M.R. Yahabova

TIFeSe: MONOKRISTALINDA KRISTAL SAHONIN SIMMETRIYASININ DAXILI ELEKTRON
SOViYYOLORIND To'siRl

TiFeSe;, monokristabnda polyarlagsmis Fe Kg, | rentgen emissiya spektrlerinin dyronilmesi zamamnt kiistal sahenin to'siri

M.R. Vagabova

INFLUENCE OF THE CRYSTALLINE FIELD SYMMETRY ON THE DEEP ELECTRON LEVELS

IN TIFeSe,,

At the study of the polarized Kg, . spectra of Fe in monocrystals TIFeSe; it is established that Fe 3p levels split by the crystalline ficld

action,

Alama nocmywenus: 21 12.99

Pedaxmop: T.P. Mexmues
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BULK SPIN-WAVE REGIONS IN A FERROMAGNETIC SUPERLATTICE

V.8. TAGIYEV, VA, TANRIVERDIYEYV, 8. M. SEYID-RZAYEVA, M.B. GUSEYNOV

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

A superlattice consisting of alternating layers of two simple-cubic Heiserberg * ferromagnetics  is considered. The bulk-spin wave re-

gions for spin waves propagaling in a generak direction in the superlattice are derived by the Green function method. The numerical results

are ilustrated.

There has been a growing interest in magnetic superlatti-
ces in the lfast few years. Theoretically, many investigations
have been done with different models and methods [1-3]. The
qualitative features of spin waves are most easily itlustrated
for the simple cubic structure. Some features of the layered
structures can be explained in terms of modified single-film
properties. The aim of this paper is 10 study properties of a
ferromagnetic superlattice with quantum Heisenberg spins at
finite temperature by the Green function method.

i 5 o
H = -3 Zrij(s,E 5,) -
i3

where H, is the interpal field, which is assumed to be parallel

10 the spins along the z axis and Hm (i=1,2) anisotropy

field for a ferromagnetic with simple uniaxial anisotropy
along the z axis. The definition of retarded Green function in

real space is G, ,(t,

£') =<< S;(t); Sj(t') >>. Writing
._ |

. 1

where k,; is two-dimensional wave vector, w is spin-wave
frequency, 1 and n’ are indices of the layers to which r; and
r; belong, respectively. Assuming that

n-th laver is of theI

We consider a simple cubic ferromagnetic superlattice
modei in which the atomic planes of material 1 alternate with
atomic planes of material 2. Each atomic plane is assumed to
be the {001] planes. The materials are taken to be single-cubic
Heisenberg ferromagnetic, having exchange constant I, and
I, lattice constant a. The exchange constant between con-
stitwents is T

The Heisenberg Hamiltonian for the system is

Y gmy(H, + H¥)s: 0
i

I , -
the equation of motion for G;#(t, t’) and employing the

random-phase approximation one obtains equations for Green
function. Furthermore, {o exphasize the layered structure we
shall use the following the frequency and two-dimensional
Fourier transformations

Idkn exp{ik“('z} - rj)jdem(w, kgl) exp[in(t - t) -]] N ¢

| ) - ) ,
material 1 and ¢n+1;-th layer is of the material 2, one ob-

tains the following set of equations

(E - Al)gn,n" + r(gn+l,n‘ + g‘n'—l,n') 2Sn5n n (3)
(E - Az)gn+1,n' + r(gnd-zn' + gn.,n') 25n+15n+1,n ’
where E= (w-myH,) /61,5 and g=G(w, k) -6I;S. psrm = Gna €XR {1k d) 4

The system is also pericdic in the z direction, which lat-
tice constant is d=2a. According to Bloch’s theorem we in-

troduce the following plane waves [4]
J

Using (4) the set of equation (3) may be written under the
following matrix form

E - A .T’ [ 9,0 ] : 23 6 ] | (5)
T E - AZ‘ gn+j,n’ 25."!1»16111-1;1 ’
where T=r (1+exp (ik,d) and 7" is the complex conju- ! ' C‘I ' C,
gate of T. The Green furictions are obtained by solving the G = E - E.- + Z - £
equation (3). LT ke 6
e . (6}
D, D,

-
gn-tl,n-rz - - - -
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The spin -wave spectrum was obtained as like the poles of he Green function.

B, = 0.5 (A + A, * (& = A,)' + 8+ r’(1 + cos k,d)]

Equations (6-7) are the main result of this paper. It can be
verified from equations (7) that when both media are identi-
cal, I,=I,=I the well-known expression of bulk-spin waves
dispersion equation for constituents is obtained. In fig.1-3 the
result numerically illustrated for a particular choice of para-
meters. Fig.2 shows the spin-wave regions for the superlattice
as a function of the quantity ¢, while fig. 1 shows those for
the components | and 2. Fig.3 deseribe the spin-wave regions
for the superlattice as a function of ¢ for g=0.2 and g=1. All
these figures coirespond —1<cosk,d<l. The analysis of the
results was shows that the width of the bulk-spin waves re-
gions in the superlattice was depended on transverse compo-
nents of the wave vectors and exchange interaction between
constituents. As shown in the Fig.1 the width of the bulk-spin
waves regions of constituents does not depend on transverse
components of the wave vectors,

M

F Y

‘ % 1l

r? N i .

=

.{ 11 Fi . ‘-
3 } |

Ny \i
‘-3 [}

4] A =4

Fig.1.The butk spin-wave regions for the components 1 and 2 as
a function of transverse components of the wave vectors.
di=0.007, d2=0.008, a=2.
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fig.2. The bulk spin-wave regions in the superlattice as a function of transverse components of the wave vectors for different values of o

dp =0007, d,~0.008, a=2.
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Fig. 3 The buik spin-wave regions in the superlattice as a function of exchange interaction between constituents, d;=0.607, d, =0.008,

a=2,
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APPENDIX

The terms appearing in the equations (3-7) are

1

2
A, d1+§s+—-q

A, =d +is+£q
2 2 3 3

where

_ gﬂaH;’AJ
6,5

i

g = I—% (cos k,a + cos k a)

5 = -g_- ’ a = i ’ rr = i ’
J, J, 6J,
- 25(E,, - A,) — 25(Ey, — A;)
C.I = LD, =
En - En' o En - Eu‘

1
(1, 1 =1,2:1 » 1)

(1) Z2Q. Zheng. CM. Falco, J.B. Ketterson, 1.K. Schuller.
" Appl. Phys. Let., 1981, 38, 421.

[2] . Barnas. ). Phys. C Solid State Phys. 1988,21, 1021,
4097.

[31 Swvdney G. Davison "Progres in surface science” v. 2,
part 4.

[4) R. Camiey and R Stands, J. Phys. Condens.
1993, 3727.
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¥.S. Tagiyev, V.O. Tannverdiyev, S.M. Seyid-Rzayeva, M.B. Hilseynov

FERROMAQNIT IFRAT QOF9SDO HOCM SPIN DALGA ZONASI

iki sade kubik Heyzenberq ferromagnitdan tagkil olunmus ifrat gsfese baxihir. Qrin funksiyasi metodundan istifade ederak ifrat
gofasin oxu boyu yayilan spin dalgalar éigiin hacm spin-dalga zonalarn mieyyen edilmisdir. Natice kamiyyatce tesvir olunmugdur.

B.C. Tarues, B.A. Tanpeieepanes, C.M, Cena-Psacsa, M.B, I'yceiinos

OBJIACTb OB HEMHBIX CITMHOBbLIX BOJIH B ®EPPOMAIHHTHBIX CBEPXPEILETKAX

PaccMOTpEHA CBEPXPEILETKA, COCTOALIAN H3 YEPEAYIOMIHXCH CNOER NPOCTLIX KyGuuecknx [efiaenGeproscknx deppomarueTuror. Meto-
IoM PyHKIiE [puHa onpeaeneka 00AacTy CTIHHOBBIX BOMH, PACTIPOCTPAHAMOLLINXCA BICNL OCH CBEPXPELICTKY. PeiyabTATL NPEACTABNCH

HUCICHHO.

Hama nocmynaenun: 21.12,99

Pedaxmop: .M. Fmuumaade
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INFLUENCE THE SILVER NITRATE ON THE SUPERCONDUCTING CERAMICS
-ErBasCuz0+5+nAg

Y.AVIDADIL F.V. ALIYEVA, M.A. NIZAMETDINOVA
Engineering and Construction University
Azerbaijan, Baku, A.Sultanova str. 5

For the first time, the influence of silver's addition has been studied in the superconductor that contains a rare-earth element such as er-
bium in particular. The samples of EtBa;CuyOq5+nAg (8 = 0,15) were fabricated by making use of nitrates. This method enabled us to sim-
plify the technology and to reduce the fabrication time. The X-ray analysis has show that the silver didn't enter into the crystal lattice of the
ceramics. In the temperature range of 100-300 K, we have observed that the resistively p decreases ten times with increasing concentration of

the silver.

High-temperature supercenductors have a number of pos-
sible applications now. In order to extend the sphere of their
application, it is desirable to improve the characteristic pa-
rameters of superconductors (such as the density of critical
current and the screening properties), to increase electro-
conductivity, to decrease the influence of heat fluctuation
processes, to improve salver mechanical properties and sta-
bility against the influence of water and aggressive media.

It was established that the addition of small quantity of
impurities made the properties of high-temperature supercon-
ducting ceramics worse, as a rule. Few exceptions are silver
and gold. Recent investigations [1,2] showed that the impuri-
ties of silver made for some increase of the critical current
density in the ceramics. The localization of silver impurities
between the grains [3] can lead to the increase of critical cur-
rent because of the improvement of contacts between the
grains due to the weak links, Similarly, the resistivity of ce-
ramics can been considerably decreased by introducing of
gold [4]. Silver was usually introduced as small-grain powder
of oxide reduced by annealing. In papers [5,8] several various
dependences for the parameters of ceramics (particularly, the
dependence of critical current upon the concentration of sil-
ver) were obtained by using different techniques and tech-
nologies.

It is of interest to study the influence of the silver nitrate
addition and fabrication technology on properties of ceram-
ics, as well as 1o establish the mechanism and regularities of
the influence at various concentrations of silver in order to
control the changes of the properties. Formerly, the investiga-
tions were mainly made for superconductors containing yt-
trium. In the present paper, the influence of the silver addi-
tion in a superconductor contaiting a rare-earth element such
as erbium, particularly, has been studied for the first time.

The samples of ErBa,Cu;044 (& = 0.15) ceramics were
fabricated on the basis of nitrate- was used techniques which
made it possible to simplify the technology and to reduce the
fabrication time. The samples were exposed several times to
milling, pressing and annealing, in order to improve their
homogeneity. The density of read]y-made samples without
silver impurities was about 5g/cm”. The addition of silver
was leading to monotonous increase of the density,

The resistivity of samples was measured by usual four-
probe method. Magnetic measurements were carried out

using liquid nitrogen in resonance circuit with a coil. The
temperature was measured by a thermocouple within accu-
racy of 0,5 °C. The X-ray diffraction analysis of the samples
made it possible to establish that silver was located between
the grains and didn't enter into the crystal lattice of high-
temperaiure superconducting ceramics.

The addition of silver nitrate up to 30 per cent of silver
didn't influence the critical temperature of transition, practi-
cally, causing some decrease with increasing concentration.
The beginning of the transition on resistively coincides pract
tically with that evalvated from the measurements of mag-

.netic response. The transition width equa}s 2 K and does not

depend upon the silver content. In the range of 100-300 K,
the curves of temperature dependence for p have usual char-
acter, but the value of p decreases more than ten times with
adding siiver. _

The percolation theory applied to the conductivity at the
addition of silver (we have neglected the conductivity of ce-
ramics) gives the following relations for resistively:

P/Po=(p-pc} * if p>pc

p/po=(pe —p)° if p<pe
Here p is the resistivity, p. is its critical value, & and s are
critical indices. Selecting the different values of o, one ought
to prefer the value, which enables linear dependencies to be
obtained on a logarithm-geale graph. Then the vaives of ¢
and s can be determined. In this manner, we have estimated
the following values: p. = 0.22 + 0.02; £ =18 £ 0.2;
s=08101

The values estimated within experimental error coincide
with calculated ones. They are close to the values obtained
for the (YBa;Cu;0q5)..Ay, system [4] and Ag [6].The appli-
cation of percolation model is possible in a number of cases
when electrical conduction via the granules of ceramics is
significant, and the Au grains in spite of small resistively can
be treated as an insulator. Thus the addition of silver im-
proves a number of properties of the ceramics (such as eriti-
cal current and screening). The best results have been at-
tained at the weight concentration of silver about 30 per cent.

{11 V.U. Tarenkov el al SFXG, 1989 v.2, Ne 11, p.79.
{2] AN. Terentyev et al. SFXG, 1989, v. 68, Ne 12, p.71.
(31 D. Pavuna et of. Sol.St.Commun., 1988, v.68 Neb, p.535.

- [4] @. Hiao et al. Phys. Rev., 1988, v.31, p.776.

(51 Nobuhito Imanaka et al. Jap, .LAP. 1989, v.28, Ne 4,
p-L580. :
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[6] B Dwir et al. ). of supersecond., 1989, v.2, Ne 3, p.375. [8] Zanelia et al. Physica C, 1998, 162-164, p.1179,
[71 M.A. Hong et al. Eurohus: Kett, 1989, v.10, p.375. :

Y.A. Vidadi, M.A. Nizamaddinova, F.V. Oliyeva

ErBa;Cu;0ys+nAg IFRATKECIRICI KERAMIKANIN XASSOLORING GUMUS NITRATININ To'sirt

ilk dafe olaraq terkibinde nadir torpaq elementi (erbium) olan yiikssk ifratkegiriciye giimiis elevesinin to'siri aragdirili.
ErBa:CuzOrg-nimunalari nitratlar tetbiq olunmaqgia hazirlanmigdir ki, bu da texnologiyani sadalasdirmays ve nilmunslarin hazir-
lanmasina sorf olunan vaxt azaltmaga imkan verir. Rentgen analizi gésterir ki, gimiy yOksek temperaturlu ifrakegivici keramikamin
kristal qefasine girmir. Giimiigiin konsentrasiyasinin artinlmasi ile biz 100-300 K intervalinda p-nun azalmasim miisahida edirik.

3

"10.A. Bunagu, @.B. Aanesa, M.A. HuzaMmeTaunoss

BNMTUAHHUE A3OTHOI{HCJ10THOF O CEPEBPA HA CBOMCTBA CBEPXIIPOBOIS ll.[Eﬁ KEPAMUKH
ErBa;C ll307 s‘l'l'lAg

BriepBbic B CBCPXNPOBOLHKKE, COACEMALLCM DEAKOIEMENBHBIA 3NeMeHT 3p6MH, BLI10 HIydeHo BNHAHUe nobapok cepefpa. Ob6paiust
ErBa;Cu;045 (D = 0,15) #3roTaBANBANKCH H& OCHOBE MPHMEHEHHA HUTPATOB. JTa MCTOIMKA TOIBOAMNA YIIPOCTHThL TEXHONOTHIO U COKpa-
THTH BPEMA H3TOTOBASHHA 00pasuos. PeHTreHOCTPYKTYpHL ananus ErBa;,CusOy5 nokazan, uto ¢epelpo HE BXOOAT B KPACTAATHYECKYIO
PEIIETKY CBEPXTEMNEPATYPHOH N CREPXRPOBOANMKOEOH kepammkd. TTpn ypenuuenun konuguTpaumn cepebpa HalmONANOCE YMEHBIICHHE
YACMLHOTO COMPOTHBAEHUA o b wHTeprane 100-300 K na nopanok.

Hama nocmyrnenun: 16.02.00 Pedaxmop:C. H. Mexmuean
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COPBUHOHHBIE NNPOIRECCEHI HA ITOBEPXHOCTSX PAIIMYUHBIX TBEPABIX TEJ
B YCJOBUAX BO3AEUCTBUA TJEIOINETO PA3PAAA

Y.M. JUKYBAPJIBL b.3. AJIJMEB, I''M. KEPUMOB
Huemumym Dusuxu AH Asepbaiicocana
370143, 2. Baxy, np. I. Jocasuoa, 33

HeenenosaHn aucopﬁuuonuue nponeccbl Ha MOPEPXHOCTAX PASNHYHABLX TBEPALIX TeN B YCHOBUAX ROIACHCTEHY THRIOWETO pa3pana.
[TpoBcAcH ARATH3 MPOUECCOB, NPOHMCXOORMIKX NPH B3aHMOACHCTEHN “T23-TAEPA0E TENO™, H YCTAHOBAEHLI CKOPOCTH YAANCHHA TA3I0BbIX MO-
NCKYN W aTOMOB W3 3aMEHYTOR cHeTeMer. Hayuenbl xapaktepst razoppix peakiwhi, npoTekarownx 8 o6beMe NpH BOAACHCTBHAX TACIOWEO
paspana. [TpoaNANUIHPOBAH COCTAR OCTATOMHORO (234 [TPU HAMYCKE B CHCTEMY ATMOC]IEPHONO BO3AYXA, METAHA, ROAVPOAA H KHCAOPOTA.

CrocoGHOCTE 3NeRTPHUECKHX NOAel W paspAmOB OKa3bi-
BATH CWALHOE BAMAHHE HZ DasNHYHBIE TeXHOMOrHYECKHe
npouecchl, YNPaBnaTs CBOKCTBAMH MaTepHanoe 00ycnoBina
MX [LHPOXOe HCNonp3osanue [1-3]). OaHol W2 NEePCIeKTHB-
HLX cep MpUMeHEHHA 3INEKTPHNECKUX NoAedl W pa3lpalice
ABMSETCA CTHUMY/IHPOBAHHE AAcOpOUMOHELIX Npoueccor [4].
Bricoxne TpeGoBaHKN, NpeAbABNAeMEE K ancOpOIHOHHBIM
npoueccas, ofyCNOBIUBAIT K3YUEHHE BOIMOKHOCTEHR Nanb-
nefwed nHTeHcHpuKaLMK ancopOLHOHHBIX NPOUECCoB, CO3-
JaHue cpeacTB YNPABAcHHA HMM B XOOE NPOBEACHHA TEXHO-
Joruyeckhx onepaunid. Bo3ngHcTene INEXTPHMECKAMH M10-
AAMH ¥ pa3pAnaMH Ha NpoTeKanHe agcopOuMoHHoro npouec-
ca ABAASTCA CPSOCTBOM TAKOrO ynpasacHHa HMEB. Jder-
THBHOCTL BO3ACHCTBHUA CBA3aHA C BOSMOMHOCTAMM ypaBne-
HHR, a TAKXKE CO CNETYIOWUMH NPSHMYELECTBaMI N0 CpaBte-
HHIO ¢ APYTHMH MeTOAaMH BO3AECTBHA: BOIMONKHOCTE MPA-
MOTO BMEILIaTERLCTBA B MPOTEKaHHE COPSUHOHHOTO Apoliec-
€a, Manas 3HeproeMKkocTh W CBA3aHHas € 3THM 3KOHOMHY-
HOCTS, @ TAKKE TEXHOAOTHUHOCTD TAKOrO IPOLErca,

B nannoit paboTe npencTaBnessl pesynsTaTsl HCCTEAOBA-
HHA MO H3YYCHUIO KOHBEPCHH, MPOUCXORAILEN B IJAMKHYTOM
o0beME H HA NOBEPXHOCTH TBEPALIX TEN B YCNOBHAX BO3OECH-
CTBHA TIICIOWErO pa3paja.

B xayecTse aacopOupyrOLIMX TE HCOOABIOBANNCH Hanbl-
JMEHHBIH CAOH THTAHA H HAKANEHHBIE TATAHOBLIE U BONbGpa-
MOBBIE NICHTDI.

Treownit paspaa ocywecTananca B peaxkTope, 3Jek-
TPORHAA CHCTEMA KOTOPOTO COCTOHT H3 OBYX IUIOCKHX KaTo-
JOB H PacnoOSGHEHHOrD MEXKAY HHMH UHJITHHAPHYECKOrO
anoaa. K anekrpopam, pacnonoskelnbiM B aKCHATLHOM Mar-
HHTHOM NONE NPUKNAALIBANOCE HAMPAXeHHe 2,5-3 kB,

MMyrem suifopa OnpeneneHnoli reOMeTpHH JNEKTPOADE M
NPHMEHEHHA MAMHHTHOrO TONA, KOTOpOE 3ACTABASET HNeK-
TPOHB! ABMFATHCH MO GONEE WIHHHBIM CIUPATLHEIM TPAeKTO-
PWAM U YBCAWYHBACT, TEM CaMbIM, MOHH3AUMIO rasa, npes-
CTABAANACH BOIMOXKHOCTD ROOACPXUBATL pazpAl B 00beMe
NPH BOCTATOYHO HHIKWX (~1 ot MM.PT.CT.) AABASHUAX.

CdcraB ra3a B CHCTEME PErHCTPHPOBANCH DPH DOMOWM
BPEMATIPONETHOTO MACC-CIIEKTPOMETPa Mapkn MOCX-4.

B pa6oTe nccnenosanach KoHBepeHsa kucnopona B CO Ha
NOBEPXHOCTH BONBGOPAMOBOH JEHTHI B 3ABHCHMMOCTH OT ee
TeMnepatypel. Jng aToro BakyymHaA cHCTEMa OTKA4HBANACE,
GCHOBHAA €€ YacThb MPOrpeBaNace W 34TEM OXAAMIANACEH.
BcesoimoxHme METAANHYECKHE YACTH YCTAHOBKH NPOTPEBa-
aucek, Mfoene nposeneHHA HeoOXOAUMbLX NMOATOTOBHTENLHBIX
pafor, YCTaHaBIMBANCA PEMHM HENPephLIBHOND HATEKAHMHS
Kuchopona e cacremy. [potece konsepeny kucnoposa g CO
JeTannhe UCCASAORANCS H2 BONLPPAMOBON NEHTE CARIYIO-

LHX pasMepos: ATHHOK 1= 6 om, wHpHHO#t &= 0,3 oM W Ton-
toH d =3-10"cm.

B cucTeMy BBOAHNCA KHCITOPOA H € TOMOLUBIC MACC-CNEK-
TPCMETPa peTHCTPHPORANACh BBICOTA (MHTCHCHMBHOCTL) TH-
koe O, u CO. 3arem BonpdpamMoBas NCHTA HaKAIMBALack W
BHOBbL PErHCTPHPOBANACH HHTSHCHBHOCTH muxoe O, u CO,
Metoaom cpaBueHHA TIOMYNGHHBIX PE3YALTATOR [PEACTAB-
AANMACE BOIMOKHOCTE (PHKCHPOBATDL TIPOLECC KOHBEPCHH KH-
cnopona 8 CO. B cnemyiomienm sTane paSoThl MCCASOOBANOCH
HIMEHEHME KONHYECTBA BBILUEYKA3aHHLIX Macc B ofbeMe ¢-
TIOBLIICHHEM TEMTIEPaTyYPLT BONbPPAMOBOIH JIEHTLY,

Ha pHc. npuBefieHa 3aBMCUMOCTE KHTEHCHBHOCTH MHKOR
CO # O, , a Taloke OTHOMIEHHE BRICOTHE MHKoB CO M O, B
JABHCHMOCTH OT TEMNepaTyphl BoMbdpamonodl neHTH. Kak
BUAHO M3 DHCYHKA, NPOLECC KOHBEPCHH TPOTEKACT ¢ 3aMET-
KO CKOPOCTSH0 MpH TeMnepaType sbilne 1.800 °K.
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Puc. KoHBEpCHA, NPOHCXOARINAA HA NOBSPXHOCTH Bonbdpa-
MOBOH NEHTHE IPH RANHHKH B CHCTEME KHCIOPOSA ¢ W3-
MEeHEHMEM TEMREDATYPBI.

Crenyer OTMETHTH, YTO € MNOMOLLEKD [IPEILIOKEHHOTO
cnocofia npoBeaEHEl AHANOTHYHbIC WCCICHOBAHMA B YCJIOBH-
X MOCTOAMHONY HaTekaHun B cHocTeMy sogopoaa (H;) npa
naBnesuax P = 10% MM.PT.CT., ¥ ObUIM BOMY4EHbI pe3ylbTa-
Tol, CEHIETCALCTBYIOIWNES O HAMHYHKM MHTEHCUBHBIX NPOLEC-
<oB koneepcik Hy 8 CHy 0 CyHy Ha Hakaneuroll sonbgipa-
MOBOH JleHTe.

Taxum ofpasom, Ha OCHOBE YCTAHOBACHHbLIX JAKOHOMEp-
HOCTeH, ¢ MOMOLLLIO NPELNIOKEHHBIX CMOCOBOB NpeACTaBNA-



COPELHOHHEIE MIPOUECCEH] HA TOBEPXHOCTAX PAYTHUHLIX TEEFALIX TER B YCIOBHAX BOIJENCTBHA THAEIGUIETO ...

eTCA BOIMOKHOCTH YNpPABNEHUs MPOLECCOM ra3oobpazosa-
HHA B AAHHOA 3aMKHYTOH CUCTEME.

Heoneposadye OHICTPONPOTEKAIGIIAX FAT0BBIX PEAKLKE,
a Taxxe aacopOUMOHHOE YHANEHHE OCTATOMHBIX Ta30B M3
3AMKHYThIX O0bEMOB, MyTeM HCNApSHHA XHMHYECKH aKTHB-
HEIX METAJINIOB, MOJBOMAIOT BLIABHTE PMIHUESCKHE MEXaHH3-
MBH MpOLUECCOB, NPOHCXOMAWHX Ha PasfHiHBLIX MNOBEPXHO-
CTAX B YCHOBHAX BO3ASHCTEMA SNEKTPHYECKHX PA3PAIOE.

B paGore npoeeneHsl UCCNENOBAAUS Npolieccon ancop6-
LMK PATHYHBIX TA30B HAMbLUNEHHBIM CNOEM THTaZHA B YCNO-
BUAX BO3ACHCTBHA 2NEKTPHYECKHX pa3panos.

Hccneposanns npeBoannHCE B CTEKIAHHOM DEEKTOPE,
COOCPXKALUEM HCIADHTENE THTAHA H HOHHIHPYIOWEE YCTPOH-
¢Te0. K BakyymHOW cucTeMe peakTop NMpHCOCAHHAETCA ©
KOHUA, NPOTHBOMAGMKHOTG HenapuTeno. Henaputens npep-
ctasnser cobofl HarpepasMylr NponyckaHHeM TOka soabd-
paMOBYID MPOBONIOKY, Ha KOTOPYHY HABWTA THTAHOBAA CNH-
pant. Henmapsowdiics THTAH OCaXIAETCS HA BHYTPEHHHX
CTEHKAX PeakTopa M TAKKHM 00pa3OM CO3NAET H NOANEPKHBA-
eT CBeXcMA cNOM THTaHa, cnocoOHLIA ROTNOWATE H 3aMypo-
BHIBATHL “‘TIOA COBOK aKTHBHLIE Tazkl HaxXolAWHECs” B obbe-
Me. Jlomo raios, CBA3BIBAEMEIX aTOMamiu napoobpasHoro
THTaHA, BEHTY MaACH BEPOATHOCTH MX BCTPEYH € MONEKy!ra-
MH 2308, CIEAYET CYHTATE HECYLUECTBEHHOM,

HoHmshpytowiee yCTPOo#CTBO COCTOMT H3 HaKaNMBAcMOTo
neTneobpaHOroe Katoda H aHoda, MexXay oDOHMM JAEKTpO-
JaMH TIOAACPMUBACTCA HANPAKEHHE, YCKOPAIOLUIEE IMUTH-
PYEMbI€ KaTOAOM SNEKTPoHE. KOoHCTpykuma noHU3upyowe-
ro yeTpoilcTEa MO3BONAET MOOAEPXMBATL Thelolkil paspan
MpU AOCTATOUHO PIYGOKMUY CTENEHAX BaKyyMa.

Hcenenopanys NpopoaqaAHCh MPU HAMMMUN B CUCTEME
OCTATOMHEIX T330B aTMOCGEPHOro BOIAYXA, NMPH Hamycke B
CHCTEMY MeTaHa M kuciaopona. Hanyck B CHCTEMY pazfiHu-
HBIX FA30B OCYLUECTBAAETCA YESpPe3 KANMARADP C H3IBECTHLIMH
pasmepaMu (£=100 mm, d =1 mm). [ponyckuaa cnocob-
HOCTH K&NUNAAPa NOACUHTEIBANACE TO GopMyDe:

3Han NPONyCKHYIO CocoBHOCTE KANUNRApa U NaBlTeHNe B
oboux koHUAX kanpnnapa P; W P; (PR OTKauKe CHCTEMB
o hYINOHHEIM  HACOCOM), TMOACUMTHIBaNach, ofulas cKo-
POCTE OTKAYXH AHGGY3HOHHOTO HACOCA:

U (Py-Py) =5yP;

TaK Kak FP»>>F; TO
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3aTeM AM(DYIMOHHBIN HACOC OTCOCLHHANCA OT CHCTEME,
H HCCNEeAOBANHCH AACOPOLHOHHLIE BOIMMKHOCTH UCCHEIye-
MbIX AOBEPXHOCTER,

Tenepb NPeaOCTABNANACE BOIMOKHOCTE ONPENENHTS 0f-
LY CKOPOCTb YAAN€HHA a3cB C NOMOULLIO NOBEPXHOCTH,
NOABEPruyTOH HCCAELOBANMIO MO TOA e GopMye, a TaKxe
CKOPOCTb YAaNeHHs i-ro rasa;
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Py

rag Jp; -HOHHBIT TOK TIPH OTKAYKE J'.IHCIJ‘ Hacoca, Jpz=NOHHBLIT

TOK MpW OTKaUke WCCNENYeMOro Matepuana, S, = - CKo-

poOCTb OTKATKH ARPAYINOHHOTO HACOCA ANR i-10 rasa,

Hccneaosranngmy G100 yCTAHOBAEHD, YTO CKOPOCTL YAA-
neHna ra3zos w3 08beMa, NPH HCXOLHOM AABNEHUM B CHCTEME
P10 MM.pT.CT., € NPHMEHEHHEM HAMBIMEHROTO CNO% THTANA
pocruraet 0,3 A/cek, o Beem rasaM Bosayxa. CKopocTh yna-
MEHMA TH0 KOMIIOHEHTAM [A30BOi CMECH NpHBENEHA B Tabnu-
ucl. Mpeacragneukne B 1alnnue | panHbie IBNAIOTCA cped-
HiiMH 13 GOABILIOO THCITa NIGAYYEHHRbIX Pe3yAbTATOR.

_x kT &’
3 ¥2mm (¢
’ TaGnuua 1.
KOMNOKEHTSI H 001 CO | CO2 | O, OH | CH, Ar Ne
OCTATOYHEIX FA30B
5, Ricek. 04 |03 )03 |08 06 021] 610774107

Tpenensblii BakyyM, HNOCTHraeMblil peakTopoM, Haxd-
auTca B OGAACTH CREPXBLICOKOrO BAKYYMA, HO ANS TOro
TpebyeTcs TLATENbHAA NPeARAPUTENLHAS OTKAuKa BCEH Ba-
KYYMHOM CHCTEMB] W YOAIEHHE F330B €O BCEX MOBEPXHOCTE,
BKJHOYAA PEAKTOP W NEPEKPLIBAIOWHE KpaHbl HIH BEHTHITH.
FipenenbHoe DaBfieHHE TEM HIDKE, YeM JIYHIIE OYHLIEH [Io-
TTIOTATENL ¥ 9€M MEHBINE YIACBOAOPOROE H HHEPTHbIX rasos
eMY [NPHXOAHTCA CEAILIBATD.

AHaNH3 PE3YNBTATCB HCCNSOOBAHWA MOKA3BIBACT, HTO
HanblAeHHMA CAOH THTaHa, B YCMOBHAX BO3AEHCTBHA THEH-
Were paspaia, HocTaTovHe >hderTrnno aacopbupyer Takue
rasel, KAk MOACKYMAPHBIA 4307, KHCAOPOA, OKHC yriepoaa,
nape! BOALE, 8 TAKXKE aTOMApHEIR  KHCNODOA, A30T W THAPO-
OkCHIb, 0BpasoBABIIMECT BCNEACTBYE AHCCOUMAUMH O, N,
1 H;0. HecomHeHnblil MHTEpEC NPENCTABNALT (IpOLECe CRA-
ILIBAHHA BHEDTHMX ra30B HAMbLINEHHLIM CNOEM THTAHA, no-
CKOABKY MX TIPHCYTCTRUE B ROITYXE NOCTHTAET Moutv | %,

39

Cnenyer 0TMETWTL, YTO BLILE NPEACTABNEHHOE YCTPORCTBO
3pOeKTUBHO MOXeT BbITh HCMNONB3CBAHO B LIEMAX OUMCTKH
HHEPTHBIX ra30B 0T NpHMeceit.

Cnemyer OTMETHTH, YTO H3 NMOTACIUEHHKSX THTAHOM a30R
TOABKO BOOOPOA MOKHO fonee uNYM MeHee AErKo CHOBA BbI-
Aenutb OOpPAaTHO, NYTEM HATPEBEHHA OO TEMIEpaTYpEl, B J0C-
TATOYHOA MEpPE NPEBRIWANOWEH 001aCTh WHTEHCHBHOTO NQ-
FAGILEHHA BOAOPOAA. TakHE ke rashl, KaK KMC/IOpPOL, a30T H
HABYOKHCh YOICPOAA, OfHAXKAL MOFNQIUEHHLIE THTAHOM, Bbi-
AenuTe QOPATHO HE YIAETCA.

B pafore Takxe nccnenopamuct aAcOpOLMOHHBIE BO3-
MOXHOCTH THTaHAa, PACTIbITIEHHOrC ¢ MOMOLULIO INeKTPOHHOH
GoMBapAMPOBKH NOBEPXHOCTH THTAHOBLIX NAACTHH MPH OCY-
HWECTBASHHY & CHCTEME THEKNETO paipsafa. PeayabTathl,
XapaKTepHIVIOLLKE AACOPOUMOHHYID CHCTEMY B MAHHOM CAY-
uae, NpeacTaBAcHbl 8 TabnKue 2.



UM DKYBAPALL B.3. ARTHEB. I'M. KEPHMOB

TabAvua 2.
KoMmnoHerTs! 0, N, | H,0 | ¢H, | OH | CO, Ar
OCTATOMHBIX ra308
5, nfeek, 038 0,2 0.6 0,6 0.6 0,3 3.107

CkopocTh YOAUCHHA Ta30B JAHHBIM PEAKTOPOM COCTRBAA-
" er {,4 n/cek.

MpucyTcTBHE B BO3AYXE HHEPTHOTO ra3a - ApTOHA CHIIBHO
BIHACT Ka CKOPOCTh aacopOuMy xomnonenTor armocdepHo-
ro Bosxyxa, Bepoartho, cralnnesas ancopSuma aproHa npo-
HCXOAHT Ha TeX ofnacTiax KaToAa, rOe OCAXKACHHE THTAHA
NpesoCcXoanT ero pacmuileHue. Ilpu AanpHelmax Sombap-
IOMpOBKAX 3axBaueHHsIfi aproH ocsobommaerca. Hamuuue
aproHa MPHBOAKT K YCHIEHMIC PachbUICHHN THTaHA M, Cfie-
LOOBATENBHO, K YBEMHYEHWIO CKOPOCTH AICOPOLMA OCTamb-
HBIX KOMMDHEHTOR Ta30B0H cMeci. B NaHHOM ciTydae B yCT-
poiicTae 3(pexTHBHO aacopOHpYETCA METaH W, TEM CaMBbIM,
YCTPOHCTBO OTANYAETCA OT APEABLIYLIETD.

B oOCHOBE TNPHHLHAA OCHCTEXA BbIICONHCAHHLIX YCT-
pOACTS B OCHOBHOM MCRONBIYIOTCA OBA ABNCHHA: asCOpowi

T434 HA CBEKEHANMAEHHONR NOBEPXHOCTH METANLNA ¥ BHEApe-
HHE MOHOB, HMEIOLHX HEKOTOPYID KHHETHYSCKYIO IHEPrHio,
B PELIETKY METAINIA,

Taxum obpaszom, nomyueHHbie 8 paboTe pesyALTATH CBH-
AeTenbCTBYIOT 00 pGeKTHBHOCTH HCTIONL3OBAHHA BO3AeH-
CTBHA ACKTPHYECKHX Pa3pALoB B TEXHOMOTHICCKHX TPOLEC-
€ax, B OCHOBE KOTOPHIX JIeWaT COpOLMOHHbIE ABEN¢HMA. Bbl-
fApneHHbie B pabore KOHKPETHRIE QUIMUECKHE MEXAHWIMBI
MPOLIECCOB, MPOXCKOMALHX HA NOBEPXHOCTAX TBEPABIX Tel
B 3AMKHYTOM 00beMe, KOTOpbIe CBAZAHHBI C BO3NEHCTBHEM
INEKTPHUECKHX PA3PAA0R, MOIBOMAIOT PA3BUTE HOBBIC Mpen-
CTABJIEHNA O TPOLECCax COPOLHM M BbIOSNHTE PAN KOHKPET-
HBIX TEXHHWYECKHMX 3afa4, PelHeHHs KOTOpBIX MOTYT ObiTb
OCYUIECTBJIEHbE ¢ HCOIONb3OBAHHEM 3NICKTPHYECKHX BO3acii-
CTBHA,

O.H. Conoseeaa, A H. Kocmpueunsyrut, “Onsuxa
xAMi 0BpaboTky Matepranop”, 1990, Me2,

UM HOucysapav, C.K. Banaes, H0.B. Iopurn. “Inex-
TpoHuas ¢GpaboTxka Matepuanoe”, 1987, Nel.

(1]
2]

[3] B H Kecmenvman. “Xumua”, M., 1980,
[41 A Krongep. “CopbuiiouHEe Mpoliccchl B BaKyyMe™,
“Atomusgar’, M., 1966.

C.M. Cuvarh, B.Z. Sliyev, (.M. Korimov

ELEKTRIK QAZBOSALMALARININ TO'SIRI SORAITINDO MUXTOLIF BORK CISIMLORIN SOTHIND® ‘
SORBSIYA PROSESLORI

Elcktrik qazbogalmasinin te'siri geraitinde miixtehif berk cisimlerin sethinde adsorbsiya prosesleri tadgiq cdilmisdir,"Qaz-bark
cisim® qapal: sisteminds mimkin olan fiziki proseslor aragdinlarag, sathlerde miixtalif gaz molekula ve atemlarinin udulma siir'at-
lori 18"vin edilimisdir. Hacmda gazbosalmast ta'siri geraitinda, mévcud olan gaz reaksivalan geyde ahnmisdir. Sisteminda galq qaz-

larin tarkibi tedqig edilmisdir.

Ch.M. Juvarly, B.Z. Aliyev, G.M. Kerimov

SORPTIONAL PROCESSES ON THE STEADY SURFACE IN THE PRESENCE OF GLOW DISCHARGE

The studies cover adsorption on the steady surface in the presence of glow discharge. The peculiarities of gaseous reactions have been
revealed, which take place on the surface of tungsten ribbon and in the gas volume under conditions of glow discharge. The content of resid-
ual gas has been analyzed in the presence of atmospheric air, metan, hydrogen and oxygen entering (o the system.

Hama nocmyrorenun; 16.02.00

Pedaxmop; M. (Haxmaxmunciuil
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O HEKOTOPBIX ®PMIMYECKHX CBOMCTBAX HE®TH

~T.T.TACAHOB, A.A. AJIHEB, JLIL I'YPBSIHOBA
Azepbaiioxcanckas Nocydapemeennan Hegpmanan Axademus
370012, baxy, np. Azadrerz 20

B pafore MCCAEYeTCR TEMAEPATYPHA 3ABUCAMOCTE TENNOCMKGCTH, KOKDPHLIMEHTA NOBEPKHOCTHOTO HATAKEHHA H KHHEMATHYECKOTO
koadpuLHCHTA BAIKOCTH HediTH. Pe3yNbTaTs! JKCNEpHMEHTA NOKAIBIBAIOT YTO:

I. Conepsarne paziyaHsIx pakunit B He(TH He MOKET UTPATE CYUIECTBEHHYIO DOMtL B H3MEHEHMH X043 KPHROA JARHCUMOCTH TENNo-
€MKOCTH OT TEMNCPATYPbI, & MOXNET BIHATE ML HE BEAHYHHY TEMAOEMKOCTH,

2. KHHEeMaTH4ECKaA BASKOCTh HC(IJTH C pOCTOM TEMTICPATY PRI yﬁblBﬂ.eT NO JKCNOHCHUHANBHOMY IAKOHY,

B panuoit paboTe MccnemyeTea TEMNEpATypHas 3aBHCH-
MOCTE TETMOEMKOCTH, KO3(POHUHEHTA MOBEPXKOCTHOTO Ha-
TMKEHUS W KHHEeMaTHHeCKOro KO3(pPULHEHTA BEIKOCTH Hed-
THY, BIATOM M3 CKBAXHHL! Nel 532 "CypaxaHs”,

HameputeneHelil npubop tennoemxoct MT-C-400 nme-
€T TeMMEpaTYPHBIA AHanaszoH o7 - 100 no 400 °C. Ero pabota
OCHOBBIBAETCA HA CPABHMTEABHOM METONE AMHAMHHYECKOro
Cp -KANOPHMETPA ¢ TERIOMEPOM H aHAGATHIECKOH 000N0Y-
kol. B npuGope ammyna ¢ HedTH0 YCTAHABAMBANACH HA TER-
AOMEpPE, M BCA CHCTEMA OKpYyXanachk aiHabatimeckol obo-
aoukod. TennoBod neTOK, NPOXOAALWMH uEpEs TenaoMep,
mieN HA HarpeBanue ammmynsl ¢ HedToio. Demwynny Temnoso-
ro MOTOKa H4epes TEIMIoOMEP MOXKNO HaltTH No nepenaly TeM-
AEpATYPLl HA TENOMEpe W TENIOBOH MPOBOMIMOCTH TENJC-
Mepa, 3aBHCALIEH OT TeMnepaTyphi, BO N3 03Hol K Toft e
TeMMEpPATYphl, ABRAOLIEHCA NocToAHHOR npubopa. DTH 3Ha-
yenns Tabynuposaus. Ecnn nepenans remnepaTyphl HA Te-
MNOMEPE HEBENUKH, TG BEHYHHY TEMROBOTO NOTOKA MOWKHO
CBS2aTh €O BPEMEHEM 3ara3/IBAHUA TeMIICPaTypsl Ha TEM-
TOMeEpe,

C y4eTOM BBILIECKZIAHHOTO YAEABHYHO TEMNOEMKOCTH C
HedrTH MOKHO paccyHTaTs No popmyne

K.
— T -
¢ = (rr fT) :
my
The K, — TelZIOBadA MPOBOOMMOCTL TEMIOMEpa, m, — Macca

HeTH B ammyne, fg — BpeMS 3aNa3fbIBAKKA TEMNEPATYPhI

HA TEMUIOMEPE B IKCMEPUMEHTE C MycTof aMnynoh, 1 -
BpEMR 3anasfblBaHMA TEMNSPATYpel Ha TENNOMEps, KOraa
aMmyJa 3aNQJIHEHa HedTbio.

Hamn npoeomuanck wamepenns npk Temneparypax 23,
50,75, 100 1 125 °C. TennoeMKoCTbL HIMEPANACH HECKONBKO
pas npu Macce HedTu m, = 0,68 r. Momyuennsie ycpeanen-
Hbl¢ IHAMEHILA NpHBOAATCA B Tabauue 1.

«F

H3BeCcTHO, UTO HE(TH COCTONT U3 PAINHUHBIX (pakiumil, H
uX cOiepkaHue B HedyTH HE MOXKET He BAUATL Ha ee pH3vve-
cikne mapamerpel. 9 NPOREPKU 3TOTO HedTh HAIpeBanach
oo 125 °C, a 3aTéM OXNAKAATACE A0 KOMHATHOH TEMNIEpaTy-
DB, H BHOBb M3MCPAAACH TCMNOGMKOCTh NPH TEX WE TeMne-
patypax. Macca uccnemyemoidl HedyTH NpH 3TOM pasHANACH
me=0,75r.

PezynbTarel HIMEPEHHI NpHBEACHE B TA0NHLE 2.

Taénnua 2
Ne w1 £,°C| 0 e ,cf Kr By C OwierK
_ o
1 25 1 145] 151 ] 0,559 307
2. |50 1150711901 0,362 1921
5 75 {150 21,0 | 0,374 2992
4 |10 1150 21,0 [- 0,391 5128
s 128 [ 155 22,0 | 0,400 347

Kak BuaHO #3 Ta0nuu, B 000X CAy4asx TEMNOEMKOCTH
HehTH pacTeT ¢ POCTOM TeMneparypel, B ofonx cmyyasx s
uHTepBane of 25 no M °C rernoemrocrs GuicTpo BO3pacTa-
et, B uutepeane 50-100 °C poct TennoemkocTH 3aMennaeTcs,
a NpH NanbHelilleM YBeTHUEHWW TeMIlepaTypbl TENAOEM-
KOCTL BHOBb Pe3kQ pacTeT, T.e. XO4 KPHBOH 33BHCHMOCTH
TEMNOEMKOCTH OT TEMNEPATYPLI B 000MX cNyuasx OAHHAKOB,
HO B MHTepBane Temnepatyp oT 50 a0 100 °C oHp CMEIEHD]
Ha BeNHYHHY AC. ITOT $akTop CBHAETENLCTBYET O TOM, 4TO
colepskaHHe paINHMHLIX Ppakiuii B HEQTH HE BNRIEST HA XO1
KpHUBOH 3aBHCHMOCTH TENFOEMKOCTH OT TEMIEPATYPRI, 4 MO-
WET BAUATE MWL HA BEAWYHHY TEMNOEMKOCTH.

MonoBHee HCCAENOBAHUA TPOBOAUINCE aBTGPAMU paboT
(2], [3], [4).

Panee B paGote {1] Gbin npesaoikeH METOA ONpefenerns
NPOUEHTHONC COAEPKAHNA BONbl B HEQTH NO 3HAYEHHAM Te-
nnoeMkocTd. [1o gaHHbIM TEONOEMKOCTH HecnedyeMol Hed-

Ta6maue | TH BOAbI B Hell HeT, T.¢. HedTh ABNACTCA 00eIBOKEHHOH,
Taxue cBolicTBa He(bTH, KaK BA3KOCTb H MOBEPXHOCTHOS
Ne W3M.| L, °C | _¢ 0, | Kr, BT ¢ /K HATAKEHHE, TAKKE 3ABHCAT OT CONCPHAHKA BOALI H Pa3NHy-
fr,% Hbix ¢pakunii, TlosToMy onpemeneHne »THX BENHNHH ATA
1 125 [145] 160 | 0359 1436 He(TH MpeacTaBAAeT GoNbILOH HHTEpeC.
z 30 150 1.19,5 | 0,562 1629 Kos(hdHUHEHT NOBEPXHOCTHOTO HATAXEHHS HedTH U ero
5 73 15,0 4 19,5 | 0,574 1655 TEMMepaTypHas 2aBHCMMOCTE OBINY OnpeasneHbl KaneabHLIM
‘; igg :g’g g?’!g g':g(]} ;?gg METOOM OT KOMHKaTHOM TeMneparypsl Ao 70 °C. Pesyastars
? - : H3IMEPEHH MpHBEAEHD B Talnule 3,
Tabnwrua 3
1, °C 18,6 22,0 26,0 31,5 38,0 45,0 49,5 55,0 60,0 67,0
G, AMICM 309 298 27,2 26,5 259 26,8 26,3 26,3 25,0 24,3




[.T.TACAHOB, A.A. AJTHEB, JLIL. CVPLAHOBA

H3 Tabnuupt suaHo, 410 KodphuUUHEHT MOBEPXHOCTHOTO
HATAMCHHA C POCTOM TEMMEpaTyphl YMEHbLIAETCA, HO 370
YMEHLUISHNE HAET CKaUKo0BpasHo. A

MaMenenye KHHEMaTHMECKOH BAIKOCTH HediTH ¢ TeMne-
paTypoil HccnenyeMmoi HeGTH M3IyHanoch € NOMOUILK) BHCKO-
aumerpa THNa BIDK-4 ¢ AnameTpoM Kankaaspa 1,12 mm.
K HHeMaTHYECKaA BASKOCTb PacCUHTBIBRIACE MO PopMyae

R S
9.807
rme K — NOCTOAHKAA MAHHOTO BHCKO3AMETDa, PaBHax

0,09704 mm/c?, T— spems weTedeHHd HeDTH, g — YCKOpEHHS
cBOBOAHOTO TIaNeHKa B MECTE HIMEPEHHA, paaHoe 3,802 wmic?,
PeaynbTaThl MIMEPEHUH NpHUBEACHH B TAbnuLe 4.

TaGauua 4
Newsm. | ¢,°C| =z ,c | K mmiic’
| - 18 162 14,9
2 28 98 8,70
3 38 73 6,72
4 48 57 5,24
5 58 | 4% 4,42

 YpaBHEHWe, OTIHCHIBAIONICE TEMIUICPATYPHYIO 3ABHCH-
MOCTb BS3KOGTH, PACCHHTAHHOE METOAOM HAHMCHBIUNX KBaf-
paToB, HMEET BHA:

roe B ¥ A - HeKQTORLIC AOCTOAHHLIE, PABHEIE COOTBETLTBCH
wo 0,023 n 0,09,

Takum 05paIoM, PeltoMHpYR Pe3y/bTaThl ONBITOB, MOX-
HO FIPHATH K CRSTYIOEMY:

1. Comepxatue painwuHbix dpakumii B HepTH He MOXKET
MIPATH CYWECTAEHHYIO POXib B M3MEHEHWH XOa KpnsoH 3a-
BHCHMOCTM TEFIOEMKOCTH OT TEMIIEPATYPbL, @ MOXET BIWATE
ML HA BENHYSHHY TENNOEMKOCTH,

2. Ko3bhHUMEHT BOBEPXHOCTHOTO HATAMEHHA He(TH C
pOCTOM TEMOEpaTyp YObiBacT ckauKkeobpasHo.

3. KuHEMATHYSCKAA BA3KOCTE HeTH ¢ POCTOM TeMnepa-
TYPH! YOBIBAET [0 IKCNOHEHUHATEHOMY 3aK0HY.

{(I] ©T. Facanos, AA. Anues, M.A. Mycaes, JIl. Iypbaso-
ga. "Hedyi u raz”, Ne 1, 1994

[2] O.A.Tanues, 5.A.Tpuzopvee. N38.Ry308 “Hedyts 1 Ta3”,
1968, Ne 10.

3] fO.JT.Pocmopayes, b.A.Fpuzopees, 1O.A.Fanued P.A.An-

donenxe. XAMMS M TEXHONOTHA TONAMB M Macen, 1976,
Nel.

[4] 0.1 Baoanos, AM. Hasues, C.O. lycedinos. “Axepb.
nedTaHoe xo3aicrae”, 1976, Ne 2.

Q.T. Hasanoy, A.A. Oliyev, L.P. Quryanova

NEFTIN B9'Z1 FIZIKI XASSOLORI

Bu isda neftin istilik tutumunun, dzliliyin Kinematik amsalinin ve sethi goritma amsalmn temperaturdan asilihgt Syrenilic.

Tacriibanin naticaierni gostarir ki:

1. Nefids olan mixtelif gatiiglann olmasi, onun istilik tutumunun temperatur dayisme ayrising te'sir etmayib, yalmz onun

giymetine ta'sir eda bilar.

2. Ozlityiin kinematik amsahmn qivmati temperatur artdigea eksponensial ganun tizre azalir.

G.T. Gasanov, A.A. Aliev, L.P. Guryanova

THE SOME PROPERTIES OF OIL

The temperature dependences of the oil thermai capacity, coefficient of surface tension and kinctic coefficient of viscosity have been in-

vestigated. The results of experiments show that

1.The content of different fractions in the oi! can not play essential role in change of shape of the temperature dependence of the thermal

capacity, but can influence only on it’s magnitude.

2. Cinematic viscosity of the oif with increasing temperature decreases according exponcntial law.

fama nocmyrmaenun: 21.12.99

Pedarmop: B.I. Tazues
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AHAJIN3 MACISIHBIX SMYJILCHIT HA IOBEPXHOCTH BOJbE JIAZEPHBIM
OHTHKO-AKYCTHYECKUM METOJOM

M.A. MYCAEB
Azepbaudoicanckaa Iocydapemeennas Hepmanan Axademun
baxy, np. Azadaviz, 20

B paBore obcywczaetca renepaums 3BYKOBbIX BORKH B CHABHOMOFROLIAOWHX KHAKOCTAX NA3EPHbIM OMTHKO-AKYCTHICCKHM METOAOM.
MNokazano, YTO MPUCYTCTBUE HA TIOBEPXHOCTH KUAKOCTH TIOTTIOWAKOLIENS CN0A APYTOR SKUIKOCTH CHITLHO YCHRMBAET aKyCTHuecKknit GHran,
KOTOPbIH PETHCTPAPYETCA NPHEMHUKOM, MOMELUCHHBIM HA RO, YCHAEHYE 1 DPOHT AKYCTHUECKOTO CUIHANA 3ABHCHT OT TOMLLHHBI, ONTHYE-
CKHX M aKYCTHUCCKHX CPOHCTB CPEAb) TOHKOTO cnox. 1o opMe aKyCTHHECKOrD CHFHARA MOXHO aHANM3UPOBAT MOREPXHOCTHBIH CNOH,

1. TEPMOONITHYECKAS TEHEPALIMSI 3BYKA.

B nornowaroumx cpenax repmoynpyrnii npouece Boaly-
AOSHHA IBYKA ABAAETCA OCHOBHBIM. DTOT CPOLECS OCHOBAH
Ha TCM, YTO MOrNOWAGMAA Na3epHad JHEPriA B OrpaHHuUeH-
HOM 0OBeMe MPHBORMT K HarpeBaHUio cpensl. Boznukatouii
TIPU 3TOM TeMICPATYPHLIH FPAAEHT NPHBOAMT K NOSBIEHIIC
BOAONHHTENLHEIX MEXAHHUECKHX HaupskeHdl, UMeHHo 3w
HATNpAkeHNs SBEMOTCA MCTOMHHKAMKM aKYCTHYECKHX BOMH,
KOTOPBIE PACTIPOCTPAHAIOTCH OT 30HBL TEMNOBhIAeAeHMA. B
NOrNOUIAMWWX CPEfiaX HHXKE TIOPora UCTapeHHs OCHOBHbIM
MeXaHHIMOM BOI0YXIEHHR 3BYKA SRIAETCA TEPMOYNPYrHe
BO3OYXKIEHHS.

B paGore [1] paccMmatpuealoT MoneNs reHepaluM -
CKHX AKYCTHUYECKHX BOJIH B CHALHOMOFMOLEAIOUINX KWIKO-
CTAX HMIYALCHBIM NA3ePHBIM Wanyuenuenm. [Ipyu anpenenes-
HBIX JOTYLIEHHAX (OXHOPOAHAR, HIOTPONHANA, HE BA3IKAN Cpe-
aa, audiysneli TenNoTH npeHetperacTes, CKOPOCTL pacipo-
CTPAHEHUA TENAOTH HAMH(OTO MEHDILIE CKOPOCTH 3RYKA) n]:no-|

uecc BO3GYKOEHHA B PACTIPOCTPAHEHHS IBYKA MOKET ObITh
OTHCAH YpaBHEHHEM

_1%p _ B oH
c? or? C, ot

Vip n

3neck p - aMIUINTYA2 3BYKOBOrO OAB/IEHHA EHEPUPYEMOroe
Na3epHbIM M3MYYeHHEM; - KO3 QHLHEHT TEIIOBOID pace
WHpeRNA; Cp, - ¥OedbHas TENOEMKOCT XHEKOCTH NPU No-
CTOAHHOM JaBINCHMH, H(X,y,z,t) - INOTROCTE NOrno-
WacMOH 2ICKTPOMAarHHTHOR 3HEPrUW 3@ €IUHKIY BpeMeRY,
KOTOpasA NpEBPALLACTCA B TEN0; Cy - CKOPOCTE PacTipocTpa-
HEHNA IBYKA.

B paGore [2] astopnl pasu ofiuee pelileHHe YPaBHEHMA
(1) man OmHOMEPHOTO CRY4an, KOTAG PAANYC AA3EPHOTO Myd-
K2 HaMHOrO OOABWIE TOAWMHGL NOMMOWAKIErD caox. Co-
FACHO ITOMY PELIEKHI0 33BUCHMOCTE 3BYKOBOTO IABJIEHHA
OT BPEMEHH B CYYa¢ 3AKPENNCHHON MPaHiibl HMEET BHA

p(t) = gﬂ‘é" I — f(w) e “ dey @
e oy + —
Co

3n¢ce  J, - MAKCHMANBLHAS HHTEHCHBHOCTL Na3zepHOro M3ImTy-

2
£ — — - BpeMA B COAYTCTBYIOWEH CHOTEME

. CU
KOOPAHHAT, z.- [NTYOHHA npoHHKHOBEHHA cBeTa, W3 Bripaxe-
HHA (2) CleAyeT, YTO CNEKTP ONTHKO-2KYCTHYECKOrO CHTHANa
¢<Tb TIPOH3BE/ICHHE CNEKTPa MHTEHCHMBHOCTH NA3EPHONO W3-
JTy4EHHA _f{w) W NepesaToyHoR PyHKUWK K (@), onpeje-
neMOit TONEKO XapaKTEPHCTHRAME CPeabl

YeHWA, T

C a?
K(w) = B — &)
P ? +W
N |
acC; B,
CBT) = e
P 2c

-

[Npr pO30YRACHHU 3BYKA KOPOTKHM JIA3EPHLIM HMITY k-
COM aC,r<<] CNEXTPANbHBIH OHANA30H HHTEHCHBHOCTH CRE-

_[ £(t) expl- ac,fr - tt

dnect @ - KOIPPUIMEHT NOTNOLIEHHA NA3EPHOMY HITYYEHHA
B KHIAKOCTH. CiieKTP HHTEHCHBHOCTH JA3EPHOIe MINYSEHHA
BBIPAKAETCH KAK

Flo) = e it fie)de 4)

|

rie £(t) - ecTh (GyHKUMA, ONUCHLIBAIOIWLEA H3MEHEHHE HH-
TEHCHBHOCTH IA3EPHOTO MYYKA CO BPEMEHEM.

[Toncrasnsn (4} & (2), mna p (r) noaywaem crenyroes
BBIPAKEHKE

(5)

I
Ta 3HAYUTENEHO UIHMpE AREMA30HA nepena‘rouuoﬁ ('byl-ll(lllll']

(3). Hoaromy Bo BCeil obmacTi 4acToT 2dekTUBHOIO EO3-



M.A MYCAEB

6YXIEHHS 3BYKAa CTEKTDP WHTEHCHBHOCTH CBETA MOXHO
CUNTATL KOHCTAHTOR. B 5TOM criydae npoduns aoaﬁy)xnae-i

aCy Bty x

'2-C§'

p(r) =
expl-

-

- exp[a(z - Cnt]

MOl AKYCTHUECKOH BONHS! 0fif CROGOOHOH TPARHHUBI OMMCHL-
gaetca dopmMynoti

C,t

[
C,t ©)

a(z - C,t]

(MOMERT E=() COOTBETCTBYET APHXOIY NA3CPHOrO HMIYALCA).

oy
3nece £, = J, | fét) dt  ects NNOTHOCThL 3HEPrHH
-

HITY W HHA. _

A oEHOPONHO-IOTACWRAOWMX cpeh (@=const) 3aBH-
CHMOCTD D (T} UMEST  YHHBEpPCANbHWH  XapaxTep
pIT) ~exp (aC,t} . [IpodNNE ONTHKO-AKYCTUMECKOFO CHTHA-
na BMEET BHA, NPENCTAaBACHHBLH HA PHC. 1.

Jhp

Fuc. |, Tipodutt 0NTHKO-AKYCTHYECKOTO CHIHANA 18 04HO-
PONHO-NOETOMATOTNHX CPLA.

Kak cnemyeT H3 oTHX BbipamcHHii, BOIHa, pacnpocTpa-
HAIOWAACA 0T ONTHKO-GKYCTHUCCKHX HCTOYHHKOB, HECET MH-
dopMaLsto o TennoPH3HYECKUX NapaMeTpax cpeikl 8 obrac-
™ TennosbiacacHua. BopMy axkycTH4ecKOro CHrHana onpe-
RENACT HEOAHOPONHOCTE TEMALPATYPS! H MOMIOLIEHHA CBETA.
[Tosromy, pewas obpaTHyO 3aayy, MOKHO NPOBOLAHTE M-
ArHOCTHKY 3TUX HEOOHOPOAHOCTSH NOLMOIIEHHA Mo (opMe
AKYCTHYSCKOTO HMITYJIBCA. _

{Tpy HCNOALIOBAHHE HOCTATOUHO KODOTKHMX NAIEPHLIX
HMIYLCOB, Koraa cnexTp £ (w) wnpe AHANAIOHA nepela-
To4HOH dyHxnnn, dopMa GPOHTA AKYCTHHECKOrD HMAYALCA
NOBTOPAET pacnpenencHHe HCTOYHUKOB.

P(z) = Aalz) exp| - ja(g)dfs , M
. o

z
o

2Cb"

VpasHenne (7} MOXeT ObITh BuIPDREHO CASOYIOWMM 00-
paIoM

rae A

89.

o

P(z} = ¥A% ex w,é[f_g'!(tf)dé" 8)

aexp - [a&)ag| @
a

"

nj' p(f:;d;

H3 nocnensero ypasHeHa NoMydaeM, 4T

L (19)

a(z) = - —
[ p&)ag
; .

Taxkum 00pazom, B cyyae GAHOPOIHOTO H HE3ABMCAIIIENO
OT TemmepaTypsl KoddduuueHTa 0O0LEMHORO paclIMPEHH
B (z}=const 3aBUCUMOCTb KOMDOHLUNEHTA NOFAOMIEHHS OT
FryGuHBl MPOHHKHOBEHHA CBETa onpenengerca no dopmyne
(10). [To hopmMe AKYCTHUECKOT) CHTHATA MOXKHO ONpP2IEeNATE
pacnpenenesue 3aRUCHMMOCTH KO3(HLMEHTA MOTTIOWEHHS
OT TNYOHHE! MDOHHKHOBCHHA CBETA M OCYLWIECTBHUTh AHATHO-

CTHKY HEOOHOPOAHOCTH. IIA KOPOTKHX HMITYABLCOB 3TOT Me-
TOL Gosee MpPOCT B HCITONB30BAHNH, HEXCIH aHarnHs CreKIpa.

2. OIMCAHHE PKCHEPUMEHTAJDHON
YCTAHOBKH.

Cxema >KCMEpHMEHTAARHOA YCTAHOBKM, rAE NpPOBOAH-
AMCh MCCNCOOBAHWA PACTIPEACAEHHA  TPaHcGOPMATOPHOTO
macna o raybube, npueeiexa Ha puc.2. HeTounnkom onth-
yeckoro namyseHna cmyxun TEA CO; aasep |, paGotarowpui
HA AnuHe ponHbl 10,6 MxM MpH dasacHun paGoueili cMecH
rasoB [,1 at™ na musun P{18) konebaTenbHo-spalarensHoro
cnegtpa Monekyn CO,. UMmynsc uMen xapakTepHyio M
AAHHOrO THRA Na3epoB dopMy - MOUMEN nepeayHi nuk ¢

\p

Puc.2. Cxoma 3KCICPHMEHT ANBHOH YCTAHOBKH,

AMTENBHOCTBIO ~0,15 MKC ¢ KpyTaiM dpontom (< 30 He)

Yuutbieas, wre P (@ ) =0, u3 (8) nonywacu o CHEAYIOWIMA 3a HHM XBOCT ¢ AIMTeNbHOCTER ~1+1,5 MKkc.
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AHAMH3 MACIAHBIX IMY IBCHHA HA NOBEFXHOCTH BOALLAAIEPHLM ONTHEQ-AKY CTHYECKHM METOA0OM

Dueprua dMnynbeos coctasnana ~1,5 Jk, a cevende myvxa
~2 cu’, Jlasep paboTan B HMOYNLCHO-IOBTOPAIOIIEMCA pe-
skuMe ¢ vacToTol ~1 ',

HecdokycMpoBaHHBIH MyyOK NA3epHOro M3MyueHus nKa-
MetpoM 1,6 ¢M BEPTHKANLHO HATIPAR/ANCA HA KIOBET 4 ¢ WC-
CnemyemMoit UIKOCTbIO. JITA perucTpalri i KOHTPONIS JHep-
reTHYECKYX XAPAKTEPMCTHK TNMANAIOLIErD HAa KIOBETH! Myvka
YACTE WITYYEHHA ¢ MOMOWLKY MOMYIPO3PAYHOre 3epkana 2
HanpaeneHa Ha doTonpremuuk 6. [pueMuMicoM axkycTiHde-
CKOF0 CHMHana CITyXana 3ageMnHpOBaRHAd NNACTHHA M3
HHODATA-NHTIA, XOTOpaA NPHICICHBANACE X OKHY Ha AHE KO-
BETH H HAXONMNACE B MPAMOM KOHTAKTE C HCCIENYEMO#
KHIOKOCTBIO. Pe30HAHCHAA JacToTa NPHEMHHKA COCTABNANA
~39 MMy, CHreany MPHEMHHKXOB PEerHcTpHpOBAnNCh Ha OC-
wwanorpade 3 varma C8-12.

Macianble 3MyIbCHH LOAYHaNHCh TIpH  noGabneHnu
TparcopMaTOPHOTO MAC/HA Ka NOBEPXHOCTE BOALL

3. JKCNEPHMEHTAJBHBIE PE3YJILTATHI H
HX OBCYXKIEHHA.

Ha puc.3 npueeneHbl XapakTepHbE OCLHIOTPaMMBI
(pOHTOB AKYCTHYECKOro CHUTHAMA NPY Pas/lMHbIX JHAMEHIAX

m

MOBEPXHOCTHOH NROTHOCTH nofapnedHoro Macna P

FAe M - Macca Macha, S - MNoLALb ¢BOGOAHOH MOBEPXHOCTH
BOMbl. BHAHO, 4TO € POCTOM 3HA4YEHMA 2. QPOHT aKyCTHYE-
CKOFO CHIRaNa YANHHAETCA, M XapakTep GOpMbl HapacTakna
DaBNeHUA NPHONMIKACTCA K ZKCMOHEHLHATLHOMY 3aKCHY,

Poan.ci.

et 5} HE

Puc. 3. XapaxtepHele 0CLUNNOTPaMMB] PPOHTOR AKYCTUYECKORD
CHIHARA NPK PA3TUYHBIX 3HAYCHUAX O (riem™y:
1-0006, 2-0,021, 3-0,033, 4-10,087,

Takad 3aBHCHMOCTE (hOpMBI (PPOHTA AKYCTHYECKOTO CHI-
H&IA OT O, BO-BHAMMOMY, OOBACHAETC TEM, YTO NPH MANBIX
KOHLEHTPAUMAX Macla OCHOBHYIO DOJb B NPOUECCE reHepa-
UMY 3BYKA WIPACT PONb NOMIOWMEHUA HATYYEHUS B YHCTOH
Boje. [TOCKONBXY P HAWMX IKCHEPUMEHTAX aC,7;>.>1, dop-
M2 AKYCTMMECKOTC CHTHANA ONPERENAETCA NPOR3BOAHOA OT
orvbamlLell NaepHoro WMNybea [3,4] H HMEeT cpaBHAMYIO
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€ MascpHbiM HMIYNBCOM LTHTEALHOCTL H KPYTsie $pOHTH,
AanbHeflilwee noSanneHHe Macna NPHECOHT K YMeHBLUEHHIO
0GLEMHOTO CONEPIAHAA BOA! B MPUMIOBEPXHOCTHOM cloe. B
nrore yMeuniwaetca 3pdekTHBHBI KO(pPHUHEHT NIornoLIe-
HHA 33¢PHOTO HIMYUEHUA (lgyg M HACTOTA Wo=05pCo , HA
KoTopofl TepenaTouHas GYHKUHA CNOA TEPMO-ONTHYECKOTO
NpeoGpasoBaHNa MMeeT MakcUMyM. CnefoBaTensHO, 3TO
BOMKHO MPHBECTH K TMOCTENCHHOMY YIVTHHEHHIO NEpPEOHero
dpoxTa akycTHueckoro cureana. HakoHer,koraa Ha noeepx-

-1
HOCTH o0pasyeTcs MacnAdas rieHka TonwsHoH l2a

mag?
XAPAKTep HAPACTAHUE NABNEHMA HA (POHTE AKYCTHHECKOro
CHPHANA CTAHOBUTCA 3KCMOHEH UHANBHEIM, YTO COOTBETCTBYET
reHepalu 3BYKa B Macne,

Ha puc.4 npupeneHwl MOTy4YeHHBIE W3 06paBoTkR cOOT-
BETCTBYIOLUMX OCHHUANOrPaMM 3ABHCUMOCTH KoOadduLUeHTa
NOTNOMWERMA & (X ). XapakTepHEIM ANA BCeX KPHBLIX ABNRET-
cA TO, YTO MO Mepe VBEMMEHHA TMYSHHE! ¢ (X) BOIpacTaeT.
[Ipu 3Tom HaHMeHbLICE HAYCHAE & (%) HabmonaeTca Heno-
CpeacTBeHHO y moBepXHocTH. C yBENMMEHHE IHAMEHHA 5,
POCT & (X} cTaHOBHTCA Gonee MnagHLIM,

Kak cnemyer w3 puc.4 npH 3HAYEHHAX po2 p; ~ 0,03 r/em?

CYLUECTBYET HeKad TMyOKHA, [IPH KOTOPOHR o (x) NpakTHde-
CKHU HE MEHAETCA W COOTBETCTBYIOWIES 3HAYEHHE o ~ 60 e
COBMANACT CO IHAYEHHEM O B YHCTOM Macne. HO-BHI[HMOMY,
B ITWX CRYYaAX Ha MoBEPXHOCTY BOXBI HAUWHALT oﬁpaaonu-
BaTLCA MICIAHAA NNeHKa, B KOTOpOﬁ NPakTHYECKH Nornoia-
eTcs BCe HAEPHOE WATYHYEHHE U WAET reHepais 3eyka. T1pu

K
Ps< P, 00AaCTs DOCTOAHHOTO & (X} OTCYTCTBYET.

850:1—'{' (M‘f ‘
JN 5 | A |
200 oy / :
;AN A A
o 7
00 ] ] / ol
2l B D S
[{7d S0 300 2 00 lros,

Puc.4. 3aprcumocTi k03 HLMEHTA NOLMOWLEHHA (X HINYUEHHA
OT rAYGHHLI NPOKKKHOBEHHA Z MM PAYAWTHBIX JHAUCHNH
Pe (rfem®): 1- 0,006, 3-0,015, 3-0,021, 4-0,027,
5-0,033,6-0039, 7-0,087,

3TO CBHACTENLCTBYET O HEQNHODOAHOCTH NPHNOBEPXHO-
CTHOTO CA0A, TO €CTb O NPHCYTCTBHH MACAAHOR IMYMLCHE,
MEHAKOLIERCA ¢ rIYOHHOH KOHUEHTpaunei Macna.

Cneayer OTMETHTb, YTO NapaMeTP g, COHO3HAYHO XKapak-
TEPHIYET COCTOAHHE NOBEPXHOCTH. JKCMEPHUMEHTH [0KA3A-
JIM, MTO 3aBHCHMOCTH t {Z) OT Z B KIOBETAX C PAINHUHBIMH
CEUEHHAMH TIPH QAMHAKOBMX O, HISHTHIHSLI

[ockoNbKY Ha ANdKE BONHLI HiTyueHus CO; nazepa ko-
a3 PULMEHT NOCNOILEHHs cBeTa B Mmacne a,~60 oM™ 3HavM-
TENLHO MEHbIE, UeM 8 YNCToll pome a,~870cm™’, 10 B nep-
BOM MPHGMIKEHNE KOIPHHLMEHT NOrowWeHa ceeta Gyner
onpenenaTecs obbeMHBIM ConepKaHueM Boasl Vs (z). [na



M.A MYCAER

KO3 PUUHEHTA MOTNOLSHHS HMEET MECTO CNeaylollee CooT- a,

HOLLEHHE v,(z) = 5
afz) = vg(z)a, B

TakuM 0Bpa3oM, NOTYHMEHHLIE PE3yLTAThl (03BONAIOT

ONpelenuTh pacnpeaencuue aucriepcHolt gase mo rayGune -
B J3HHOM CTyYae 00BeMHYH0 KOHLEHTPALMK) Macha.

Y4uTbIBaA, YTO Va(z) +Vu{Zz)=1, AnA 0GBEMHOTO cO-
JEPKAHUA MACAA MOTYIHM '

m MW.S:'qrist: I.Appl.Phys. (Appl Phys.Rev) 60,R83,1986.  [3] M W. Sigrist, ZH. Chen. Appl. Phys, 1987, B.43, p.1-7.
[2) J1.B. Bypmucmposa, A A. KapaBbymoe u dp. Axyctuue- [4] M.W. Sigrist.J.Appl. Phys. 1986, v.60, Ne7, p.R83-R121.
ckuit xypHan, 1978, 1. 24, Ne 5, ¢, 655-663.

M.A. Musayey

LAZER OPTIKO-AKUSTIK METODU IL3 SUYUN SOTHIND2KI YAG EMULSIYA TOBOQOSININ ANALIZI

Lazer optiko-akustik metodu ils giicli: udma gabiliyystine malik olan mayelerds ses dalgalarimin generasiyasi prosesi miizakire
olunur, Gastarilir ki, mayenin sathinde olan diger mayenin nazik tebeqesi mayenin dibinde yerlegdirilen qebuledicinin qeyd etdiyi
akustik dalgalan xeyli giclandirir. Bu giiclonmae ve akustik siqnalin cebhesi nazik tabeganin qaktnhdindan, onun optik ve akustik
xassolorindon asthdir. Akustik signalm formas: asasinda nazik seth tabaqesini analiz etmek mamkindir.

M.A. Musayey
OIL EMULSION ANALYSIS ON WATER SURFACE BY LAZER OPTICO-ACOUSTIC METHOD

in work the generation of sound wavers in strengly absorbing and transparent liquids laser optico-acoustic method is discussed. It is
shown, that the presence on a surface of the liquid of an absorbing layer of other liguid strongly strengthens an acoustic signal, which is reg-
istered by the receiver placed at the button of the liquid. The amplification (strengthening) and front of an acoustic signal depends on thick-
mess, optical and acoustic properties of environmental medium of a thin layer. Under the formula of an acoustic signal it is possible to ana-

lyze a superficial |ayer,

fama rocmynsenun. 01.04.29 Pedaxmop: 4.0 Kadwcap
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CiLD VI Ne 1

HCCIEAOBAHHE CHCTEMBDI TITe-FeTe u SJIEKTPUUECKHE CBOMCTBA TIFeTe;

®.M. CEMJIOB, .M. KEPHMOBA, C.H. MYCTA®AEBA, P.K. BEJIUEB,
A.b. MA'EPPAMOB, JLA. HCMAHJI3AJE

Hrucmumym Qusuxu AH Azepbatioscana
370143, bary, np. I [Ixcasuda, 33

[puseacHa nONHAA AHATPAMMa COCTOAHNA ¢HCTEMBL TITe-FeTe. YeraHoRnedo, uro kpHBas MHKBUAYCA chcTemu TITe-FeTe coctonT u3
ofiracteil nepBryHEIX kpHeTAmAR3aunA coeannenuit TI;Te, TIF¢Te; n FeTe. Memny cocanncuusvu TiFeTe, u FeTe oSpasyetcs mpocTas
sprexTixa cocrasa {TiTe)p «(FeTe)y ¢, naamswancy npn remneparype 813 K.

Hzydena TemMnepatypuat 34BMCHMOCTE 31EKTPOTPORGIHOCTH M kodddurimenta Xonra ang TIFeTe,. Onpenenena wupHua 3anpeieHuol
30Hbl TiFeTe;, koropas coctasnna 0,42 3B. M3 KOHUEHTPAUHOHHOR M TCMIIEPATYPHONH 33BMCHMOCTER MONSMNHOCTH HOCHMTENel TOKA B
TIFeTe; noayueno, uTo OPH BEICOKHX TEMNEPATYPAX AGMHHHPYST MCXAHHIM PacceAHHA HOCHTENcH TOKA HA AKYCTHYECKMX KOMEGAHHAX
PELIETKH {p-—T’”E}‘ Hayuen Temnepatypruil xoa kozdpduunenta Tepmosnc B TIFeTe,;. Paccuutana koHuedTpaina np=6.67‘IO'T eM” u

3hpeKTHEHAR MACCa m;__, =0, 074mg auipox B TIFeTe,,

XanekoreHuAr skemesa-Tanams nOpencTaensT  cobod
Knace MONYIPOBOAHKHKOBBIX MaTepuanos, cGnagalomux Mar-
HUTHEIMH cBoifcTRaMu [1-5]. Yacts cueremm TlTe-FeTe, a
HMeHHO YMACTOK AMarpaMmbl coctosuua FeTe-TIFeTe, u
nexoTopele uzndeckue ceofictea TiFeTe, OLINK H3y4eHn B
pabote [5). B wacTHOCTH, OBLIH MCCNEAOBaHEE TEMOEpaTyp-
HBIE JABHCHMOCTH 3AEKTPOCONPOTHBAEHHA W KO3(PHUMCHTA
1epmoance TIFeTe, B oGnacrn Temneparyp o1 4,2 no 300 K.

B wnacrosmed pafore NpeAcTaBACHE IKCNEPHMEHTENL-
Hbl¢ Pe3y/bTaThl HeeneAoBaHuA cuctembl TITe-FeTe n puan-
veckux ceoficts TiFeTe; npu TeMneparypax ot 300+630 K,

Hexonnste coenunenna TITe u FeTe Guinn cunTesvposa-
Hbt MpAMBIM crnaeleAnem emeHToB T1, Fe, Te mricokoit
HHCTOTBI, B3ATHIX B CTEXHOMEEPHUECKHX COOTHOWCHHAX B
BakyymupoBanssIX Ao 107 IMa xsapuesbix ammynax. Crinassl
nomyyans u3 sapadee cuureamporanHbX TITe u FeTe. Mo-
NMYHeHHRIE CIIAREI HATrpeBany B UHTEpBane Temneparyp 700-
850 K, t.e. BoILE TEMNEpPATYp TMAABNEHHA HCXOAHLIX COERH-
Heruf TITe [6], FeTe 1 abinepKuUBany npy >THX TeMNEpPaTy-
pax B Te4eHHE 7-9 4acoB. 3aTeM TEMMEparypy N4l MEAJIEH-
HO CHHXaNH 00 KoMraTHOHA. [Tomyuennsie ofpasis ciiapos
cretemsl TlTe-FeTe nmecnezopann MeTozamd Auddeperum-
ANBHOr0 TEPMHUSCKOTY M PEHITCHOIPadHMeckoro aHanH3os,
ATA nposoHiy ¢ NOMOIIBIO THPOMETPa; TeMnepatypy da-
30BBIX fpebpalieHuit B HHTepBaie 425-860 K onpeaenann ¢
TodHoCTRIO £ 5 K.

Tounas pnarpamMma cocToanns cuctembl TH-Te noctpoe-
HA METOAAMH GUIHKO-XUMHYECKOro aHanisa B [6]. ITokasa-
"0, 4T B 10l SMHAPHOH CHCTEMe, HApRDY ¢ HHKOHTPYYHTHO
nmaesumuca coelnHeHusMu TiTe n Tl Te;, ofpazytores u
KOHIPYIHTHO NnaBfmiuecs coeauHenus TlsTey w Tl Te Hpu
DOCTPOCHHH AMArpamMmel cocToaHus T1Te- TIFeTe, BeLTH
YYTEHb! NaHHbIe [6].

Kax supHo u3 oparpammbl coctodauA TlTe-FeTe, npu
cooTHowIeHHH KoMmonenTop T1Te:FeTe=]:1 obpasyeTca xu-
muueckoe coenunenne TIFeTe, ¢ TemnepaTypod nnasnenna
853 K (puc. 1. Mexay TIFcTe; n FeTe ofpasyerca npocTtaa
IBTCKTHKa, coacpkawan 60 Moa.% FeTe n nnasawmanca npu
813 K. Vuactoxk TITe-TIFeTe, auarpammui <¢oCToOARMA
TITe-FeTe nmeer cnoxneiit sna. JIukenmyc ¥tore yvactea
COCTONT M3 OONACTY NepRHUHON KPHCTANAHIAUWH COERMHE-
uuii Tl Te {6] 1 TIFeTe,.

Pe3yneTaThl peHTreHOTPadHIeckoro aHaTH3a MCKa3hipa-
HT, 4to TIFeTe; KpUCTaNAUIYETCA B MOHOKITHHHOW CHHTO-

Tk
Hiof

1870

TOFeR,+FeTe

TG 20 %W o 8o Ere
Mmon X

Puc. | JnarpaMMa cocToSHHR cHUcTeMbtl TiTe-FeTe.

HHH C MapaMeTPaMH eMeHTapror adeiiion a = 11,84, b =3543;
c =696 A; 8 = 117,87° np. tp. ~C2/m.

H3 cHHTE3HpOBaHHOMO nNonHKpHcTanawueckore TIFeTe,
O M3roToBsEH 00pasel B GopMe Napanfefennnena pasme-
paMi 12x5, 12x2,30 MM, KOTOPH OTRUMANH NpH TEMNEpa-
Type 430 K B TedeHue 4 CYTOK.

Dbl HCCNENOBAHBE JJISKTPHYECKHE CBOHCTBA COEANHE-
ana TiFeTe;. HccneaoBaH!s BLINOAKEHb! B HHTEPBANE TeM-
neparyp 300-650 K. Ha pue.2 npusoautcs Temnepatyphas
3ABHCHMOCTL 3eKTPONPOBOAHOCTH H KodpdHLmMenTa Xonna
ans coeavnenus TIFeTe, (ana Tpex obpazuos). Bee meene-
NAOBAHHLIE 00Pa3ULl OBITH P-THNA BO BCEM HIMEPEHHOM WH-
TepBane TemnepaTyp. KoHUEHTpauKs npumeceR H3MePEHHBIX
ofpasuos coctasuna: N,-N~1.1.10"+1.6-10"" cm™. Cnaboe



H3MCHEHHE ACKTPOMPOBOAHOCTH B OOMACTH OTHOCHTENBHO
HH3KHX TeMnepatyp mna obpaiuos 2 w 3, a Taloke yMeHble-
HHE J1eKTpONPOBOAROCTH 00pazua 1 ¢ pocToM TeMnepaTypel
oBycnoBTEHE! HANHYMEM B KPHCTALNAYX MPUMECHBIX UEHTPOB
AKUEMTOPHONO XapakTepa. DKCMOHEHUMANLHBIE pocT © ¢

=,

"&:‘ &RT% g

m )
S
2.

N %6(&!"&

TemmepaTypoll Bo BeeX Tpex obpaiuiax B oOnacTH BLICOKMX
TeMMepaTyp CBA3AH ¢ HacTynneHueM cobcTeeHHoli npopo-
aumoctyn. LHupHua zanpeiiedHoil 30HE, OompeencHHAa H3
HAKITOHA 3TUX KPHBLIX, cocTapHna 0.42 3B.

A8 22 25 30 b
a itk

2 12 25
F e

Puc. 2. TemnepaTypHan 32a8UCHMOCTE NEKTPONPOBOAHOCTH {a) U kod(dimerTa Xonna (6) coeamurenni TIFeTe, ¢ pasnvuHodl XOHIeH-

Tpauded HoCHTEREH TOKA.

H3 KOHUCHTPALMOHHOR W TEMNEPATYPHOM 32BUCHMOCTET
nooBmwXKHOCTH HocuTeneit Toka e coenwHenun TlFeTe,
(pwc.3) BrARO, 4TO NpPH BbICOKUX TemMmeparypax {w~T /%)
LOMHHHPYET MEXAHH3M PAcCeAHHA HocdTenel Ha aKycTHue-
exux Konebanuax pemeTKy. 3BaueHine AOABIKHOCTH HOCH-
Teneil Toka chabo 3aBMCUT OT KOHUEHTPALIMH NPHMECel.

30t
{2,8'
&
26 |-
24F
24 28 23 30

Puc. 3. 3aBNCHMOCTE XONTOBCKOH NOABMAKHOCTH OT TEMNSPATY-
Pl M KCHUEHTpaUnH npHMecef kpucrannos TIFeTe;.

Koadpuuuent Tepmosac (puc.d) s obpasue TiFeTe; ¢
POCTOM TEMMEPaTypL! BHAYANE YBENHYHBAETCA, MPOXOAMT
yepes MAKCHMYM, 2 3aTeM YMEHLUIAETCA MO Mepe yBende-
HHA TEMTIEPATYPB. 3TOT 3KCNEPHMENTATLHEIR (DAKT, BUIH-

MO, OOYCIOBAGH CNOKHOCTBIO 3OHMON CTPYKTYPHE 3TOTO
COSHHHEHHA. '

600
<
SH}
Z
“d‘
200
300 44o  56¢ 08 700
T
Puc. 4 TemnepaTypHan 3aBUCHMOCTE kKoaddHUMeHTa TepMoIac
TIFeTe,.

B ofinactu cobcTBeHHON NMPOBOMMOCTH, kak kO3{dmtiu-
€HT Xomna, Tak H ko3(pUIMeHT TepMOIIC OCTAIOTCY NMOo-
KHTENLHLIMA M YMEHBLIAIOTCA ¢ NOBLIMIEHHEM TEMIepaTy-
pEL '

M3 aKCcnepHMEHTANBHBIX IGHHBIX, OCHOBLIBAACH HA MORE-
/M HECTAHZAPTHOH 30HLI, B IBYX3OHHOM NpHOANXKERMM LIR
TIFeTe; paccuntaHa a(pekTHBHAZ MACCH AbIPOK.

Ana wectanpapTHOH 30HB Npu MeOOH CTENCHH BRIPOX-
JeHAA TEPMO3AC ANA ABIPOK onpeaeaseTea no dpopmyne [7]:

k(700 8) .

=1 . -1 (B
e J?+.I,2(T?pf ﬂ) 7



HCCHEROBAHUE CHCTEMBI TiTe-FeTe n INEKTPHUECKUE CBOUCTRA TIFeTe;

_ k},T _ ¢ = 156 MxB/rpan no gopmyne (1) BEIMUCAEH fIpHBENEHHBIA
3neck f = T NapaMeTp, XapakTEPHIYIOWNH HECTAR-  xumuuecknli NOTewLMan, XOTOPbIA  OKa3anca  PaBHbIM
]

BapTHOCTE 3OHBI, AE; - IWHPHHA 3aNpellerHOd 30H;

Jiu,z(f?;.' ﬂ),JS”,g(q;, ﬁ)-oﬁoﬁmcﬂﬂme WK JBYX-

napameTprueckue uuTerpans depmu. Obobwenuuie nmre-

rpanel GepMi cO BCEMH MHACKCAMM ObITH TaBynHpOBaHn  Fp ., ( 17; }=0,7156,F; { :7; }=0.9741 suiumcnanace no dop-
3apaackum, KopaneuykoM H Kononsaituakom [7] B uurepsa-

nax napaMerTpos -5=7¥<20 u 0581,
fAns TIFeTe; npn 292 K, r =0 (u~T"%) H usBecTHbIX
anaveHmax AE~0.425B,6=0.056, 77 , =0.7151,7] ,=1.6535,

r;; =(.5. KoHuentpauua oppok np npH AKS0H CTENSHN BhI-
poxgenns npu =290 K x m3BecTHBIX 3HAYEHMAX Koddu-
uuenra Xomna R=10.5 cM’/K, ry;= 0.5, Fygff); J=1,4853,

Myne

]

_ 0.625 10" F ) Fa, )

n ' (2)
P . N -
R [Fr-rl (’?p )]2 )
I .
cocTaBRAna n,~6.67-10'7 ¢m™. . /2
H 5 lemliry .

[0 BBIYHCIEHROMY 3HAUCHHIO KOHUSHTPAUMH ALIPOK NPH n, = ———5—J3, .\, B )

3n‘h o

T=290K n suanenimo 7, =0.5,80.05; J (n;, B)=18332
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[1] A. Kutogly. Naturroissenschaften, 1974, v. 150, Ne 3, {4] M.A. Anoxcanos, M 4. Hadocagsade, OTT, 1990, 1.32,

p. 125-126. Ne8, £.2494-2495,
[21 K Klepp, H Beller Monatsh, Chem,, 1979, v.110, Ne56,  [$} A M [ocab6apav, 3. M. Kepumoea, @.M.Cendos A.K. 3a-
p.1045-1046, manoea Heopr. Matepuansl, 1996, 1.32, Nol,c.118-119.
(3) M. Maxoseyxuti, E.H. Kacuwcrowi, Uss. AH CCCP, [6] MM Acados, M.5. Babawre, A.A. Kynues. HW3p. AH
Heoprammeckne Marepuansl, 1934, 1. 20, Mo 10, CCCP,Heopr. MmaTepuansl, 1977, T.13, No8,c.1407-1410.
¢, 1752-1753. {7] B.M Acxepos. B kn. «Kuuetuueckue 3ihextsl B nony-

nposoaHukaxs, JI. 1970,
F.M. Seyidoy, E.M. Karimova, S.N. Mustafayeva, R.K. Valiyev, 9.B. Maharromoy, L. A. Ismayilzada

TITe-FeTe SISTEMININ TODQIQI VO TIFeTe:-iN ELEKTRIK XASSOLORI

TITe-FeTe sisteminin tam hal diagram: gésterilir. Mieyyen olunmusdur ki, TITe-FeTe sisteminin likvidus ayrisi, T1;Te, TiFcTe,
v FeTc birlegmelsrinin ilk kristallagma oblastlarindan ibarstdir. TIFeTe; vo FeTe birlogmeleri arasinda 813 K temperaturda ariyen
{TITe)qq(FeTely kimi sade evtektik tarkib amalo gelir.

TiFeTe, iigin Holl amsalinin elektrik kegiriciliyinin temperaturdan asuiig éyrenilmis, qadagan olunmus zolagin eni E,~0,42 ¢V
oldugu te'yin edilimigdir. Yikdapiyicilarin miiteherrikliyinin konsentrasiyadan ve temperaturdan asilihq eyrisinden TIFeTe, iigin
yilksek temperaturlarda yiikdasgiyialann sepilme mexanizminin esasen qofesin akustik regslerden oldugu {(a~T""?) gostorilmisdir.
TiFeTe,-do termoe.h.q. emsalimin temperatur qedigi Syrenilmig, degik kegiricilerinin konsentrasiyas: hesablanmigdir. Gosterilmigdir

ki, n,=6.67-10"" cm”, effektiv kiitla m; =0, 074m, qiymatina makikdir.

F.M. Seidov, E.M. Kerimova, S.N. Mustafaeva, R.K, Veliev, A.B. Magerramov, L.A. Ismailzade
INVESTIGATION OF TiTe-FeTe SYSTEM AND ELECTRICAL PROPERTIES OF TlFeTe,.

Complete phase diagram of TiTe-FeTe system is represented. It was established that liquidus curve of TITe-FeTe system consist of crys-
tallization regions of Tl,Te, TIFeTe, and FeTe compounds. Simple eutectics of (TITe)y4(FeTe)ps composition is formed between TIFeTe;
and FeTe compounds. This eutectic is melted at 813 K.

Temperature dependences of electrical conductivity and Hall coefficient of TIFeTe, are studied. Forbidden band width of TIFeTe, is

equal to 0.42 eV It was shown that scattering of current carriers on acoustic vibrations of lattice takes place at high temperatures (u~T%)
Temperature behavior of thermo-e.m.f. at TIFeTe; is studied. The concentration (n,=6.67-10"" eM” ) and effective mass of holes

{ m; =0,074m,) are calculated for TIFeTe,.

Hama nocmynaenun: 26.03.99 Pecaxmop: C.H. Mexmiesa
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‘OCOBEHHOCTh CBEPXHPOBOANMOCTH 9BTEKTHYECKOI KOMITO3ULAM
[OJYIIPOBOJHHK-CBEPXITPOBOJHHK

I'H. HCAKOB

Hucmumym Duzuxu AH Azepbaiiodcana

370143, 2. Baxy, np. I'. Incasuda, 33

Hecnenosata caepxnposoauMocTs 06pasios pasnuaKbx pasMepos H OPMBI #3 IBTEKTHHECKOH KOMMIOZHLHH GaSb-V,Gas THna nony-
NPOROAHUK-CBEPXAPOBOIHMK. T10K2IAHO, HTO MO HANPABACHUIO KPHCTANTHIALMH CBEPXTOK B OCHOBHOM NPOTEKAET M0 svckepam. Fpn or-
AMHOM OT KYNA YINC MEARY HAMDABNCHAEM BHCKCPOB H NPEIAONAMAEMBIM HANDABMEHUEM CBEPKTOKA YBENUYHRACTCA Ponh cRabLIx caazeki

THIA CBEPXMPOBOAHAK-NOAYNPOBOAHHK-CECPXNPOBOMNHE,

B nammx paforax [1-3]) coobmanoct of oGuapyxernn
CBEPXTIPOBGAKMOCTH W 3¢dekTa JDkozedeona B 3BTERTHYE-
CKOH KOMIIOBHIEH NOMYIIPOBOTHHK-CRepxnpoBomHik (GaSh-V,Gas),
r¢ Ap¥ HANPaBIEHHOH KPHCTAMIHIAUNH CREpPXNPOROAAIIAS
dasa V,Gas 8 nomynposoakukosoi Matpuue GaSbh dopmu-
pyeTca B BHAS LNMHHBIX [@PALISNbLHLIX BHCKepon, [Tnot-
HOCTE BHCKEPOB B CPEAHEM HA CRHHHLY ILIOLAMM NEpricH-
AMKYNADHO HAmMpaBneHwo pocTa ofpasua M MPH CKOPOCTH
nonyseHHa v = 7 W/ coctasmaer N = 1.8-10 v,

IKCNEPUMEHTAJILHLIE PE3YJILTATBI

U3 sprekTvveckolf xoMno3uuMu GaSh-V,Gas 6einu Bpi-
peiausl GﬁpaSLl,bl B BHEE NPAMOYTONBHOND AIHUHHOTO napan-

Om.cm

-3
10
f _ R .
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AEACNHNICAd BAONG H NOTIEPSK HANPABNEHMIO CBEPXTIPORO-
AAEX  BHCKepOR, Pe3yanTaTbl MCCICHOBAHHA YACALHOID
COTIPOTHBAEHUA 3THX 06pPA3UOR B LIHPOKOM MHTEpBANIE TEM-
MepaTyp NokalajH, YTo Npu Temneparype T= 4,1 K npy na-
PAUICALHOCTH 3NEKTPHYECKOr0 ToKa (I} K HampapJeHHIO
BHCKepoB (X) 00pasus! 8 BHAC MPAMOYLOIbHBIX MLIMHHBIX
napamtenenunenos (I | X) nepexoant B CBEPXNpPOBOLAMES
cocroaune (Prc. 1a).

B obpajuax ke, BoIpesaHHBIX MoNepek HAMPaBAEHMIO
BHCKEpoB (IL1X), CBEpXNPOBOMUMOCTD HE OGHAPYKHBANACK.
Oxmako, Cnemyer OTMETHTH, 4TO B TaKMX OGpasLax npu
T = 4,1 K ofHapyxuBaeTca HEKOTOPOE peskoe nageHue
YOensHoro conpoTusacHius (Puc.16).
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Puc. 1. a} Temneparypran 3aBHCHMOCTE YAETHHOPO COMPOTHBICHHA ofpasua GaSh-V,(as B JopMe LIMHHOrO APAMOYIORLHOTG

mapannenenunenanpu I || H;

6) Temnepatypras 3aBUCHMOCTD YaenBHOTC CONpOTHBACHHA 0Gpasua GasSh-V,Gas b $OopME TTHHHOMD NPAMOYTOILHOTO

napannenenyuneaa npr 11X

W3 ciinaa GaSb-V,Ga; Bbipe3anu naactiuky, ase 60ko-
Bhi€ TDaHH KOTOPOH OBLLIH fApASAENtHEl HAMPABIEHIIO KpPH-
CTANAH3IALMM (HANDABNEHWIO BUCKEPOB) H HMETH (DOpumy
keaaparuka (Puc.2a). Himepenme conporusieHus Takoit
TTACTHHBI NPECAEAOBANG UENTh BEIACHHTE, NPH KAKOM yrne

MEKITY HanpaBASHHEM 3NCKTDHYECKOIO TOXA H HaMpasneHd-
&M BUCKEPOB HCYS3ACT CBEPXNPOBOAHMOCTS, BONpexn oMtHe
DaHHIO, MNIACTHHA OPH BCEX HANPABNCHHAX TOKA W BHCKEDOB
Nepexoinna B  CBEPANPOBOAAUIEE  COCTOAHWE  BOMM3N
TeMneparypel T =4 K (Puc.26).



OCOBE Th CBEPXNPOBOAHM

HIUH DONYTIPOBRO

a)
Prc.2. a) CxeMaTnyeckoe u300paKeHde NA2CTHHE) ANA HCCNS0BAHHA CONPOTHBASHKA,
6) TeMnepaTypHad 3aBHCHMOCTh COMPOTHENSHHR NIACTHHSES NP PASTHUHLIX YTNAX MEKAY HANPEABICHHEM POCTA 4 TOKA,

OBCYXIEHHUE 3KCIIEPHMEHTA

CnefyeT OTMETHTE, HTO, HECMOTPA HA MANkIE OOheMHbIE
aonk ceepxnposoadmed gazm V,Gas (4,4 %) JBTeKTHIECKAT
KOMNO3MITHA NOMYAPOBOLHHK-CEBEPXNPOBORHHX B CAYYAC
NapanneNLHOCTH NEKTPHYECKOTO TOKA  HANpaBNeHUs BHC-
KEpOB TIEPEXOIUT B CBEPXITPOBOAAILES COCTOIHKE. ACHO, YTO
npy I || X CBEPXTOK MPOTEKAET N0 BCEM BHCKCPaM CBEPXApPO-
poasued daskl V,Gas B oTyHae BHCKEPOB OECKOHSHHOR Anm-
Hbi. O0Hako, HabmogaroTCA M BHUCKEPHl KOHEMHOH ANHHBI,
KAK CeJCTBHE NOKAIBHOIO HAPYMIEHHA CTPYKTYPeI, dcpek-
TOB pelETKH, TeMnepaTyprbix Guyxtyaunit w T.a. [lo sced
APOTKEHHOCTH POCTA KOMOO3KWUMH Ha MecTe ofpmisato-
LLHXCA BHCKEPOB HAGM0AASTCA POCT HOBBIX.

H3 BBIEHINOKEHHOTO CAEKYET,YTO B Hanpabaewnn I {| X
CBEPXTOK B OCHOBHOM IIPOTEKAET N0 BHCKepam beckoneunoi
anurel, [loMHMO 3TOrO HMEET MECTO Takke HEKQTOpOS npo-
TeKAHHE CBEPXTOXA MO KOHTAKTAM THOA CESPXNPOBOAHHK-
NOTYTPOBOAHHK-cBepXnpeponauk (S-Sm-8). Ilpu 310M nipo-
TexaHWe CBEPXTOKA MO BHCKepaM OecKOHeWHOH ANMHEI N0
CPARHEHUIO C MPOTEKAHIHEM CREPXTOKA NO KOHTAKTaM S-Sm-
S uMeeT ABHOE npenmywnectso. TlostoMy npu I || X, He-
CMOTpPS Ha Manoe oOLeMHOE OTHOLIEHNE CBEPXTIPOBONALIEH
$a3el (B CTyuae CBEPXNPOROASUINX HIAPOB B HECBEPXPOBO-
AALiel  MATPHLE CREPXTIPOBOIAMMOCTE  OCYLIECTBRABTCA
TOMLKO BHIIE ofBeMHON oMM CBepXMpoBoAAleR Qashl 6
%), CBEPXMPOBOAHMOCTE 0OHAPYIKHBAETCA BO Beex ofpastax
IBTEKTHYECKOH koMno3uurn GaSb-V,Gas.

B ofpasuax e, MMErUHX $OpMY MAPAMOYTONBLHOIO
WIMHHOTO MApanNieNenumneta, H3 dBTCKTHYECKOH KOMIO3H-
uvv GaSb-V,Gas B cnywae IL1lX CBEPXNpPOBOAKMOCTH HE
OCYINECTBASETCA. AICHO,HTO MPH 3TOM B 00pasue CYWeCTBYOT
TONbKO KOHTaKTHl Thna 5-Sm-S. INo-euayMoMy, B 3TOM Ciry-
yae OTCYTCTBHE MEpexoda B CBEPXNpOBOdAllee COCTOAHKE

1 3BTEXTHUECKQH KOMI

Om.cm

31

HHEK-CBEPXTPOBOAHUK

)

CPA3aHO ¢ GONBIEOR TONWKHOA MOTYNMPOBOAHWKOBOH Mpo-
CROMKU (4-5 MKM) MeXTY FapannensHEsMe BHCKEPAMH.

Onuake, 13 pHe. 16 BUAHO, YTO B cydae 11X B obpaiue B
$opMe RIHHHOTO NAPANNENEHUNENA YIENLHOE CONPOTHANE-
HHe npy Temnepatype T=4,1 K pesxo nanaer. Ilo Wamwemy
MHEHI0 B TaKHX oﬁPasuax npy T=4,1 K oBpasytorcs sio-
KaghHble CBEPXMPOBANANIHE OBNACTH KOREUHHIX pazMepos.’
To-BManMoMy, B ¥THX OOMACTAX BUCKEPH! CBEPXRPOBOAAIIEH
thazel pacnofoxKeHsl GoNee MNOTHO, YeM B OCTANEHOM OGbe-
Me. 2TH JMCKpeTHRle 00NacTH NpelcTasisoT coCoit kombn-
HallMI0 KOHTAKTOR THIA S-5m-5.

B ofipazuax xe B BHJAE MIACTHHKH B (OPME KBAAPATHKA
CBEPXOPOBOAMMOCTD COHAPYXKMBATACH BO BCSX HampasjieHU-
AX CBEPXTOKA N0 GTHOWIEHHIO K BHekepaM, Hawn MHOTO4HE-
NEHHbIE IKCHEPUMEHTBI IOKA3aAH, YTO BO BCeX obpasuax
asTektrkd GaSh-V;Gas, Anuna (B BanpasReHHUN BHCKepPOR)
KOTOPLIX PABHA HAM NpPeBLIUACT WHPUHY ee (MepreHamky-
AAPRO HAMPaBNEHMIO BHCKEPOB) WpPH JofoM yrne Memiy
Hanp4BAgHHEM TOKA M BHckepoB ofHapykHsaerTcd CBEpX-
NPOROAHMOCTE. M3 3THX De3YNbTATOB CHELYET, YTO B 3THX
CAYYaaX JIMCKpeTHble cRaGocBa3anHble 08MacTH, cCocToRMe
W3 KOHTAKTOB S5-Sm-S, RaGmoAar0lIKXCA B CIy4ae AAUHHHOTO
napannenenunena, npu ILX 8 o0pasiax c BLWeNpHBEseH-
HbIMK DOPMAMH, COSHUHAIOTCA APYr ¢ ApYroM. [TGHATHO,
YTO DpH  HANPABNEHHO# KPUCTANNHIALIHH JBTEKTHYECKOH
KOMTOIULHH BHCKEpH MeTanvueckof daswl VaGas pacTyT
TONBKO MO HANPABNCHHIO NBMKCHHA (POHTA KPHCTAAIM3a-
umu. Bozaukaet Bonpoc. KakuM o6pa3oM s HampapmeHHO-,
KPUCTANAM30BAHHOH 3BTEKTHYECKOH KOMMO3HUHY OCYIIEcT-
BIETCA CBA3b MEMTY AUCKPeTHBIMH cnafocBasaHHBMH 0f-
NacTAMY, COCTOALMMH H3 cnadoceasadeblx S5-5m-S? lixa
BLIACHEHHA NPHUMH 2TOre Hamd QororpadHpoBaInCs pas-
JIHMHBIC Y9aCTKH MoBepXHOCTH obpasita. Beno ycraHosaeHo,
4TO B PAIAMMHBIX yuacTKax opazla NNOTHOCTE BHCKEPOB



C.H HCAKOB

HEOAHOPOLHA.

Hexonos w3 BHIIEMPHBEIEHHON 3aBHCHMMOCTH CBEPXTIPO-
BOZHUMOCTH OT ¢opMet obpastia, a TalKe H3 HEOAHOPOIHOIO
pacrpencneHHs BHCKEPOB B MOAYNPOBOAHKKOBOH MarpHue,
HaMit Obia NpeftokeHa MOAST: TOKOBLIX JHHHA, COrTACHO
koTOpoil B 3BTEeKTHUECKOR KOMIO3IHUMH. MOMYNPOBONHIK-
CBEPXMPOBOAHHK ITHHHBEIE BUCKEDS!, PACTYIIWE B HANpasie-
HHH DBIOKEHMA (POKTA KPACTANNKIALMH, COEANMAOT 06Nac-
TH ¢ 60NBILIOH NIGTHOCTREO KOPOTKUX BHCKEPOB, PACCTOAHHE
Mexay KoTopbiMH {d<10™ cM) nopanka AMUHBI KOTEPeHTHO-
crn. TaxuM 0BpaIoM, NPOXOKNSHUE CBEPXTORA Npu I || X, |
TIPH pa3MHYHBIX YTNAX MEKIY HAMPABICHHEM BHCKEDOB U
NpEAnONAracMelM  HANPABACHUEM CBEPXTOKA OOBACHAETCA
MOOenbi OECKOHEIHOMO KacTepa.

Ha puc.3 npeacraBneHa cXeMartudeckan MOAENb IBTEKTH-
YeCKOH KOMIIO3WHMM C HApYIUCHHEM DETYMAPHOCTH POCTA.
H2 pucyHka BagHo, wTO B 0Dpasue oOpasyiotea GeckoHey-
Hele xnacTepnl. B mpogonbHoM HanpaeneHWH BEPOATHOCTH
ofpazosaHna DECKOHEYHOTO KIacTepa, COIAAHHOTO CAMHMH
BHUCKepaMH, a Taloxe MexkdasHofl rpaHunel nomytpOBOAHAK-
CBepXMPOBOSHHK, ropaszno Gonblle, 4eM B NONEPEYHOM HA-
TIPABRCHYH. : Puc.3. MoZerbhoe QpeACTABICHHE TRHHA CREPXTOKA B IBTEK-

THYECKOR KOMITOSHIHY NORYNPORGIHHK-CBEMXTIPOROA-
HHK.

[ MM Anues, I M. Heaxos, ®FO. Arues, A.T. Inunzace. [31 MH. Anues, TH. Hcaxos, I.A. Hcaesa, Caepxnposo-
Mpenprut Nel UBAH Aseph. Pecn,, Baxy, 1987, ¢.19. IHMOCTh: (H3MKa, XWMIA, TexHuka. M, 1994, 1. 7, 1
[2] MM Anuee F'H. Hearos, @ K. Anues, A.T. Dmunaade. c. 189-196.
JOAH CCCP, 1989, 1. 306, 3, c. 583-586.

*

Q.1 Isakov

YARIMKECIRICI-IFRATKECIRICI TIPLI EVTEKTIK KOMPOZISIYADA IFRATKECIRICILIYIN
MOXSUSIYYOTI

Yarunkegirici-ifratkegirict tiphi GaSb-V:Gas eviektik kompozisiyalanndan hazirlanmig mixtelif 8lgilii ve formalr nimunelerin
ifratkegiriciliyi tadgiq olunub. Géstarilimisdir ki, kristallasma istigamatinda ifratcarayan asasen viskerlordan kecir. Viskerlorin
istigamati e ifratcoreyamn tesevviir olunan istigamali arasindaki sifirdan ferqli bucaqlarda ifratkegirici-yarimkegirici-ifratkegirici
tiphi zaif alagelerin de colu artir.

G.1. Isakov

SINGULARITY OF SUPERCONDUCTIVITY OF EUTECTIC COMPOSITION SEMICONDUCTOR-
SUPERCONDUCTOR

in this paper we investigated superconductivity of samples that have different sizes and forms from eutectic composition GaSb-V,Gag
type semiconductor-superconductor. It is shown that the overcurrent usuzlly flow on whisker in crystallization dlrectuon The role of weak
coupling type S-Sm-S increases at non-zero angle between whisker direction and the overcurrent direction.

Hama nocmynaenun: 01.09.99 Peoaxmop: M H. Anuea
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ELECTRIC AND THERMOELECTRIC PROPERTIES OF p-Ag,;Te

F.F.ALIEY
Institute of Physics of Academy of Sciences of Azerbaijan
370143, Baku, H Javid av., 33

There have been investigated temperature dependencies of Hali-coefficient R, electric conductivity - o and thermal EMF - a, in p-Ag,Te
in the temperature range 4.300 K. There have been observed feature: retardation R ¢T} in the temperature rangs = 200-360 K, minimum at
= 65 K and maximum at =200 K in o (T) and maxim in &, (T) at= 80 and 250 K. Obtained experimented data are rationalized semiem-
pirically within the with two type mode! with regard to acceptor impurities placed from conduction band botiom by 0,030 eV. Itis of electron
and hole (U,) at T < 65 K and generation of decrease acceptor clectron concentration {r7,} ab T > 65 K, Retardation R (7) and decrease
o (T) at T> 200K at the expense of retro weakness of and decrease of U, (T). Maximum of @ (T} at =270 K is accompanied by appear-

ance of intrinsic conduction.
INTRODUCTION

Many papers [1-8] are concemed with the investigation of
electrophysical and thermoelectric properties of AgaTe. Au-
thotrs showed that the low of electron dispersion in n- Ag,Te
follows Kane model [1-2}, electron interaction has non-
elastic character [3], in the range 4-300 K the main scattering
mechanism is the scattering on jonized impurities and optic
phonons [1-4].

Unlike n-Ag;Te electric and thermoelectric properties in
p-Ag,Te have the features that are not observed in peculiar
narrow-band semiconductors.

So their analyses require knowledge of energy spectra of
charge carriers in p-Ag,Te. In spite of series of papers, dedi-
cated to invesngation of energy spectra of charge carriers in
p-Ag;Te f4-8] one cannot treat this 1ask solved.

So, this paper deals with the investigation of temperature
dependence R(T),o(T) and oy (T) to establish energy
spectrum of charge carriers p- Ag,Te.

EXPERIMENTAL DATA

In Fig. 1.1 temperature dependence R is presented. It is
shown that R (T ) up to =45 K does not depend on T, then

z20ar-

=-f

.1 e
G, O™ aL.,,;ugﬁ

-1

R,CM:‘ Kn

-\00

Fig. 1. Temperature dependence: Hall coefficient (1), electric
conductivity (2} and thermal EMF (3).
Solid lines — calculated.

reduces and at = 65 K it changes the sign for negative one,
reaching the maximum at = 80 K, then reduces continuously
and in the range = 200-300 K heavily weakens.

In Fig. 1.2 the temperature dependence is shown. From
comparing o¢T) and & (T) it is shown that o(T) at T<45
K follow R (T}, ard T =65 K corresponding the temperature
of sign inversion R, passes through the minimum, then with
the temperature rise it increases and at =200 K passes through
maximum. In Fig.[.3 the temperature dependence a, is
shown. @, (T) increases linearly up to T < 45 K, and then
changes the sign p for n, and at = 80 and 270 K passes
through maximum.

DISCUSSION OR OBTAINED DATA

Temperature dependence o (T) , R(T) and o {T) have
been discussed in various papers [5-8]. Authors try to explain
observed platean ¢n dependence R (T} in the range
= 230-300 K. From slope of R (T} (after ~ 80} K) there have
been estimated activization energy 0,0420,01 eV, supposing
that local energy levels are taken place in band gap. The pre-
sume of plateaw in R (T) is due to exhaustion of these energy
fevels, and activization energy is the ionization energy of
these levels [5]). Authors [6] concluded that in the ranpe of
intringic  conduction in charge concentration follows
exponential function P, n;=T”, corresponding to electron
activation between the lauds with highly nen-parabolic
spectrum of ¢lectron and holes. According to experimental
R(T) and o(T) they have determined £; < 6 MeV and have
supposed that in Ag;Te gapless state is taken place at low
temperatures. As to the authors point of new [6] sharp
retardation of electron concentration increase {(or plateau in
R(T)) in the range = 250-300 K is due to the presence of
additional valence band with high state density.

- Author [7] supposed that the presence of conduction
maximum and some anomaly of thermal EMF in the range »
248-283 K could be connected with possible phase transition.
Decrease of o, above 283 K is more characteristic for impu-
rity conduction, and increase of oy with the reduction of
temperature in connected with the change of scattering
mechanism and phonon increase of electrons. Authors of
papers [8] showed that in temperature range 140-200 K
@, (T) behaves the low | @, | = T° and in this range there
have taken place increase of electrons by phonons.
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As it is shown authors [5-8] it makes false conciusions
from low-temperature investigation R, o and ¢, tempera-
ture dependence of band parameters. For revealing -given
problem one must carry out complex analysis with regard to
dispersion law, with broad temperature dependence of ex-
perimental data, band parameters and mechanism of scatter-
ing, -

’ Such kind of analysis is carried out as following:

For caleulation of R(T),0¢{T) and a, (T} we use the fol-

lowing formulas: '

1 (1 - o)1 - bic)

R = .
N,e (1 + bcf M
1
o= Neu, =¥BC
b1 - c¢)
4 - T
a, = e%p _ FonTo .,

CI"F,+O'n

where N, - acceptor concentration, b=U,/U, relation of
electron mobility to hole mobility, c=n/p relation of elec-
tron concentration to hele concentration, a,, ,, Gy and a,,
are partial of electroconductivity and thermal EMF and holes,
respectively. For analysis of obtained data it is necessary to
determine n (T),U, () and U,(T) by dependence, and for
their determination one must know energy of acceptor activa-
tion (g,) and temperature dependence of Fermi level as a
whole. At low value of band gap &, =(0,035-7-10° TK') eV
[9] and at high value of Na it is impossible to determine the
value of &, for p-Ag,Te. &, can be determined as follows: it is
known, that thermal EMF(ay,) of any degree of degeneration
of hole gas with standard band is defined as follows [10],

' L]
k) Eeaalp)

e Fr+1()u;)

*

P

a = (4)

where 2 =u1/KT - reducible chemical potential, 4 and F
level and Fermi integral. From formulas (4) z at =20 K is

determined. Of one knows £ N, and y;', £, can be found
¢ with formula [10]:

Eln
2

17 8r¥inin,
M= -E(gg _ga)_

At values N,=6,25-10'% cm™, m; =0,12[4) and T=20 K

it is bound that ¢, = 0,030 eV (reading against conduction
band botiom). If values g, and g are known electron concen-
fration on acceptor level {10] can be determined:

ot

-1
n, = Z ‘ujl {6)

1
+ — exp-
2 P kT

(Z'm;kT)m ® -
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Obtained values for n, (T) are shown in Fig2.1,

wl?

1o 200 300
| TX
Fig 2 Temperature dependence of concentration (1) and relation
of electron mobility band e to holes {2).

Now ler's define b (T). Value b at T £ 65 K, where con-
duction is far from intrinsic éonduction (n<<p) it is impossi-
ble to derive from formula: .

Hy
. : r Na" e
b = — , (7)
REF
where £,=P-n1, nf =Pn, P=N,+n and n=n,+n;.
Atinversion R, b= 1/ Jo  and at maximum (=80 K}
{1 - b)
| = o ®)
4beN,

where N, can be does not depend on temperature. Above
80 K b is matched so that the calculated values R coincide
with experimental data (Fig.l.] and 2.2).

If b (T) known, with (2) and according to o(T) (Fig.1.2)
one can determine U, (T)and U, (T) =U, {T) /b (T) (fig.3).
For theoretical determination U, (T) there have been carried
out calculations as following: as it is noted in paper [2] at
high degeneration and Kane law of dispersion at scattering on
ionized impurities and acoustic oscillations of lattice the
charge carrier mobility are expressed in the following formu-
las:
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where £ - factor taking account the influence of non-parabo-
lity on probability of scattering, p - crystal density, v, - speed
of sound in crystal, £ - constant of deformation potential and
£ - diglectric constant. Values p, V£ and E are given from
[1E]. U’ (T) results are shown in Fig.3.

it3 epr Bon Y3
EKTm}?

i 4
U;k =[

3

e
F (13

ak

w0

190 zho 360
Fig 3. Ternperature dependence of electron moblhty (U, and
U} ) and holes (U, ).

Calculations show that at low temperatures conduction is
compietely due to holes, i.e. at T < 40 K acceptor concentra-
tion is very high comparing with electron concentration. So R
and & must be change with temperature, and o, must be
increased linearly.

As it is seen from Fig.3 hole mobility U, at T<'40 K de-
pends on temperature, if any, but electron mobility U, incre-

ases with temperature, i.e. charge carriers are scattered on
ionized impurities. After T >40 K scattering occurs on acous-
tic oscillations of lattice, due which U, and U, reduce with
the temperature leading to decrease of ¢ T). Calculations
show that at the expense of decrease of U, (T) o(T) reduces
approximately by 7 %. From Fig.1.2 it is seen that o(7T) at
~ 65 K is reduced approximately by 12 %, i.e. the decrease of
@ (T) occurs at the expense of high decrease of U, in the
range 50-65 K.The cause of high change of U, (T) at T< 65 K
is probably connected with following circumstance: unlike
U, (T) the design.curve U (T) does not depend on T at
30 K, after 50 K it decreases approximately as the law
UL(T)~T7%5 The matier is to reveal the cause of high

‘change U, with the temperature rise: at low temperatures

electrons are scattered on acceptor impurities where average
thermal energy is much less than energy of acceptor level
(4€,=5 MeV) i.e, with the temperature rise electron captures
on acceptors increase, that brings about decrease of band
electrons and increase of U, at T< 40 K. High decrease of
Ua (T} in the temperature range 50-65 K can be caused by
additional resonance electron scattering on acceptor levels,
where Fermi evels are placed in narrow vicinity near As,.
Now we can analyze increase of o (T} and change of sign
Rand ag at T > 65 K. Calculation shows that at T < 65 K
Fermi level is some less than main state of accepror 4z, and
n, Temains constant. At further temperature rise (where
KT>4g,) number of vacant places on acceptors are ex-
hausted, i.e. generation n, and process of electron excitation
form valent band into conduction band is started. As it is
shown from Fig.2 n,>>n; , ie. conceniration N, plays an
important role in conduction, which at T < 65 K increases as
the law n, %7, leading to increase of oand change R, a,.

- Decrease of o, retardation R and maximum «; in the
temperature range =~ 200-300 K. As it is shown from Fig.2 at
T > 200 K n, (T)retards highly, but b does not practically
depend on temperature as formula (2) o depends on U,, i.e.
with the temperature rise U, is decreased approximately for
U.~T*-? and o is also decreased. In this temperature range
contribution of electron in conduction is more than of holes,
ie i, U'n or Re-1/1n,.Itis seen from Fig.2 that at 7200 K
n, (T} retards highly, that brings about high attenuation of
R(T) decrease of a;(T). Since ¢ =~ 270 K decrease of
¢ (T) 15 accompanied by occurrence of intrinsic conduction.

One can conclude from above-mentioned, that suggested
model, i.e. interpretation of data within with two type models
with the regard to acceptor impurities placed from conduction

band zone by 0,030 eV, completely describes electric and
thermoelectric properties of p-Ag,Te.
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p-Ag:Te KRISTALININ ELEKTRIK VO TERMOELEKTRIK XASSOSI

Maqalede p-AgiTe kristahmn Holt emsali - R, elektrikkegirme - o ve termoelektrik amsali - @, 4-300 K temperatur intervahinda
tedgiq olunmusdur. Tecriibads R ¢ 7} -nin 200-300 K intervalinda zeil asihihg, o (T} -nin =65 K ve =200 K minimum vo maksimumu,
@p (T)-nin ise =270 K-de maksimumu musahide olunmugdur, Alinan neticeler iki tip yukdagiyicr ve kesirici zonanm dibinden
0,030 ¢V mesafade olan agqar seviyyosinin varhfs ile izah olunmugdur. Miieyyen olunmugdur ki, o ¢T) -nin =65 K - doki minimumu
1<65 K-de ¢lektron vo desiklerin yirikliyiiniin azalmasi ve T>65 K-do elektronlarin akseptor seviyyesinden generasiyast ila
elagedardir, R (77 -nin 200-300 K temperatur intervalinda zeiflomosi va o (T) -nin xatti artmas n, (T} -nin zeiflomasi, & { T)-mn ise
~270 K-den sonra azalmas: mexsusi kegiriciliyinin baglamas: ile elaqadardir.

O.D. AnHer

JEKTPHUECKHE H TEPMODJIEKTPHYECKHE CBOHCTBA p-Ag,Te

Hechea0Bansl TEMACPATYPHEIE 3ABHCHMOCTH KodddHumenTa Xomna — R, 3NCKTPONPOBOAHOCTH — ¢ M TEPMORIC. — &g B p-AgTe B
netepeane Temnepatyp 4-300 K. Habmogaores ocofeHnocTH: sameanchune R(T} b uHTepbane Temneparyp ~200-300 K, Munnanym npa
265 K n Makcamym npu =200 K B (T}, W MakcuMyMel ap (T nipH =80 1 =270 K. [TonyucHARE IKenepyMeHTaNBHbLE JAHHBIE HHTCPIPS-
THPOBAHL b PAMKAX MOASTH C ABYMA THOAMH HOCHTENEH TOKA C YHETOM AKLENTOPHLIX yPORHEH, PACTONGKEHHBIX OT IHA 20HE! NPOBOAUMO-
crn pa 0,030 9B, YeranosneHo, uro Munumym o (T)  npu ~65 K ofycrosnen yMeHblcHKes ROTBHXHOCTH HMEKTPOMOR (U} U RLIPOR (U}
npu T <65 K u reHepaunedi akuenTopHbIX 3ekTpoHoB (n,) npr T > 65 K. Jamelnenne R (T) u ymeHewexne o (T) npu T >200 K npo-
HCXOZAT 3a cueT ocnabnenns n, (T) U ymeHbluenns Uy, (T). Makeumym ¢y (T) nipu =270 K coman ¢ npossneunem coBcraennodi mpozo-
LHMOCTH. :

Hama nocmynnevun; 20.11.99 n - Pedaxmop: C.H. Mexmueea
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DIFFERENCE HARMONIC OSCILLATORS., 11,

Sh. M. NAGIYEY
Institute of Physics of Academy of Sciences of Azerbaijan
Baku, 370143, H Javid av., 33

Four models of a g-harmonic oscillator with wave functions expressed in terms of g-orthogonal polynomials are constructed.

5. Models of g-harmonic oscillator tion b*, g-annikilation b and particie number” N They sa-
i tisfy to the g- Heisenberg algebra

In the previous paper [1] we are developed the factoriza-
tion method to the case of the difference Schrodinger equa- [(b>, b*], = q, ([N,b*], = b* (51
tion. The purpose of this paper is to construct the models of s -
g-harmonic oscillator. Models of g-harmonic oscillator are  ©F bl b’ = qb'b =1,
being developed in connection with quantum groups (see, for
example [2-11]). By a g-harmonic oscillator we understand a ~ where go=q~Z. The Hamiltonian for the g-oscillator can be
physical system described by an associative algebra with an  defined as H=b’b", then from the expression (5.1) we have:
identity generated by three generating operatoss of g-crea-)

[H,b'], = qb", [b,H], =gb, [b,b']=1-(1l-gM=g). (52

The equation that describes the g -harmonic oscillator has the following form

o )
HY, = -i——qi ¥ =e¥, bY¥, =e ¥, ,, Db¥ =e Y., (53

_ qo
where the energy spectrum is equal to [ 5.1. First we consider the case when 5 is the real quantity.
1-gf Considering (5.5} as the equation for p¢x) we find that
e, = ‘l"'““"“""" . n=012,... . (54 p {x} =Ax?, which means that the ground state wave function
{7 . for the g-harmonic oscillator model coincides with the non-

relativistic one. In this case we have
In order to realize explicitly the operators b* it is natural by
to consider the sitvation a7 .
qix) = €7 = e, a(x) = A *(chAhx)™! (5.6)
[A", A" ], = const (5.5

i.e. g (%) isa constant. Using p (x) =Ax? and (5.6) we find:
by analogy with (3.5) [1] as the g-harmonic osc¢illator. |

[A™,A%], = ga"A" - g 'A*A" = (g - gq") (5.7)

It is easy to see that the g -creation and g-annihilation operators b* are connected with A* as follows:

. . EI 9 . :.t/d' ¥mte§8° B e:ite_%a‘ (5.8)
q’ - 2,/1 - qachaet ’
where x=ht. IThe condition (¥, W) ,=6,n gives us the orthogonality

It can be shown that the orthonormalized wave functions  condition on the complete real axis for ¢”* - Hermite poly-
of this g-oscillator model are expressed by means of nomials '
g’ - Hermite polynomials h, (x/q):

v, x) = c,h,(shinxg,) e G9)

-n(n-!- ) 2
8

Je *n (shaxlg) h (shaxlg) chaxdx = g (@7 q), Oms g = . (510)

’ml*-‘
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Using the following limit relation to the wave functions of the nonrelativistic linear harmonic
. : oscitlator (3.8) [1].

lima™ h, (s h axlq) = H, ( x), 5.2, We now consider the case when h is imaginary quan-

a-20 tity: h=id. In this case the solutions of the equation (5.5)

which is readily proved by induction, we see that the wave  have the following form:
functions (5.10) in the limit h—0 (i.e., 85 gg—=1") transforml d

H?
plx) = 2x* , qx)=g=e 2 =e

.z
2

. alx) = 4% (cos Adx) .11)

The g~ commutator of the operators A is equal to ' l For the ¢-creation and 4 -annihilation operators we have the
* following expressions:

[a-, A*L = &g - q) (5.12),

7 i =t -1
bt =g iz A =t i d : ¥ te?t — g T T2 | 5.13)
2Jq. -1 coset! o -

where x=8t. . I ( . 1) at
x) = c,H,\sin Adx ) e 5.14
Wave functions of this g-oscillator model are expressed in valx) nea |q" -14)

terms of the g~Hermite polynomials H, (x| q:
K poiyt n(xl9 | The g-Hermite polynomials are defined by the recurrence

relation

. Hnu("i‘?) = 2x Hn(qu) - (l = qn) H,_,(xlq) o 0 <g <1

The orthogonality condition follows from (,, W) ;=6.. for the g -Hermite polynomials:

o

. _ 1y,
Ie"‘ H,(sinaxlg) H, (sinaxlg) cos axdx = q(q; q),b,. (5.15)

=N
A

5.3, For the construction of the third model of the g-harmonic oscillator, one can consider the following realization of the
operators b*:

1 F I ’ -= o '
bt = e g% [enu& - Jq. e 7 ] e.“"j (5.16)

T
whereg, = e " The operators (5.16) are Hermite conju-

The Rogers-Szego polynomials are defined as follows:

gate in respect of the scalar product (., ¢}, (3.3) [1). C 2 [n
The wave functions in this case are expressed by means H(x:q) = 2 x¥,
of the Rogers-Szego polynomials H, (x/q) : kol k q :

=1

7 -2iA8 - ix’
w,(x) = ann[— q? e ¥, q.] e (5'”)1 where [2] is the g~binomial coefficient [12]
g

ny gz a), = 5
= — (argl, = | {(1-aqg’)
[k ]q (g 9 (92 Q) g '

it foliows from the condition (i, ) ;=5 that the Rogers-Szego polynomials satisfy to the orthogonality relation on the full
real line : .

’

__j:;_ uje-.szn(_ q-l./?e?iax; q) Hm(_ q—uze~2mx; q) dx = q..,,(q; Q')n5m S

58
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. P
where g = e °

We can also prove the following limit relation:

Lim(—i =29 ym (- g7/ 7" % g) = B (x). (5.19)
a0l J - q

3.4, The fourth mode) of g-oscillator can be constructed IThe operators (5.20) are Hermite conjugate in respect of the
if we take the following realization of g-creation and g~an-  scalar product (i, ¢ (3.3)[1].
nihilation operators : The wave functions in this model have the form

s 1.1 1
QET -5, .
bt = + ; [ezeax n qgi‘eiﬁxe 2 ] (520)
|

J1-a.
1 , )
pa(x) = C,,hn[— q,? e ?%; q.] e™, q, =e" | (5.21)

where h,{x/q) are the Stieltjes-Vigert polynomials:

&L | n Kk
h,(x; q) = ), o
g

k=0
We can prove also that

ToNR/S2
- 2q . . —Zax
m{ = ) n(- g™ ) = H(x) . (522)
. a=0l 1 —~ g

where g = e
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§.M. Nagiyev
SONLU—FBRQ HARMONIK OSSILYATORLAR. II.
Dalga funksiyalan g-ortogonal goxhedlilerle ifade olunan g-harmonik ossilyatorun dérd modeli qurulmusdur.
LHL.M. Harnes |
PA3HOCTHBIE FAPMOHUYECKHE OCUUUISITOPBI. 11,

ﬂOCTpQCHb] YeTHPE MOACAH G -TAPMOHHYCCKOr) OCLUMANATOPA, BONHOBLIC (I)}’HKHHH KOTOPLEX BRIpAKAIOTCA MEPEl g ——OpTONOHAILHLIC
NOAHROMBIE, ’

Hdamanocmynaenun;05.11.99 Peoaxmop. H. I'. Iacagapos
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DETERMINATION OF THE NUCLEAR RADIUS AND SOME PARAMETERS
OF PLANETARY NEBULAES

R.E. GUSEYNOY, K.I. ALISHOVA
- Baku State University
Z. Khalilov, st 23, Baku, 370145

The method of determination of the central star radius of planetary ncbulae has been proposed, when its optical thickness beyond the
Layman series considerably exceeds unity.

At known patameters and data, for many investigated nebulac appropriate determined radius of a central star it is possible to estimate
other parameters of these objects, which in many cases cannot be determined because of the uncertainty.

It is known, that if the optical thickness of nebulae behind

a limit of Layman series is considerably more than unity, then

the number of L.quantums, radiated by a central star, will be

equal to the number of Balmer quantums radiated by the neb-
- ula. In this case we have [1]:

% x%dx x;
A, s a1
x'!e Z X l
where
hv hv,; hy,
X = ’ Xi = - 7 Xo = —
kT, kT, kT,

T.- the temperature of the central star, v; - the frequency of
i-th Balmer line, v, - the frequency of beundary of Layman
series), A4; - dimensionless quantity is expressed by the rela-
tion

- T

where E; - the total energy, radiated by the nebula in i-th
Balmer line, £; - the energy radiated by a star in a unit in-

terval of frequencies near i-th Balmer line, which is ex-
pressed by a relation

in(3) R

star radiation corresponding to the frequency v; near i~th
Balmer line. In (2) E; - is determined as:

- the radius of a star, I :1 - the mean intensity of

E, E;,, = n;A, hv;V €}
where r1; - the concentration of hydrogen atoms in an i-th
state, A;; - Einstein coefficient of spontaneous transitions
i-»2, V-volume of the nebuls, flashing in Balmer line. The
nebula is accepted to be a sphere of radius R and filled ho-
mogeneously by ionized substance. As it was mentioned in
[2), though it is only simplified model, it apparently, well.
represents a true state, especially it is difficult to construct
more common model, which could easily be applied to all
nebulae, '

At first we shall estimate an mtcgra] in the left part (1),
taking into account that

@ =
Z Ie-r”*“xxzdx

n=0 x,

Restricting by the three addends in the previous expres-
sion and substituting it in (1} we havc

R > ™
E; = 4nRlzI, @
' . . : 2 . . N - . :
Ze-cmm. Xo + - 2%, + z - Z A, Xy (5)
= a+1 (m+1Y (@o+1 o M ]
The summation in the right part of (5) is extended to all [ h: A,hV
Balmer series lines and on Balmer continuum. At known : A = (6)
temperature of a central star T, , it is possible to estimate the in"1 v R
left part of expression (5); in this case the quantum  Here
] i?h? L
Z A — can be considered to be known for the n, = ba,n" — e (D
e’ ~1 (2mkT, )’ ?

given nebula. Taking into consideration (3) and (4) it is pos-
sible to present the formula (2) as



RMINATION OF CLEAR RAD]_
. 2hv? 1
I 4 8)
i H hv; '
c e AT’,- - 1
4’[ 3
V="ZFR. ©
3 ; )

In (9} R - is radius of nebula.
Let us accept R=dsin#, where d - distance up to nebula,
# - its angular radius. Thus, at known appropnate parameters

E PARAMETERS OF PLANET BULAES
_ g A,hV
PR v (10)
4n°T,
R )
In other words parameter A; is expressed by a relation
B
A, = —
R?

Then instead of (5), we shall have

i 2%,

it is possible to estimate the quantity
[n + 1

R-. -fn+!)x,
With the formula (11) we estimate the radius of the central
star,

As an example we shall consider well -known investi-
gated nebula NGC 7027. Most probable distance up to this
nebula 1 kps, angular radius 4",0, i.e. linear radius is very
small (6- 10' sm); besides a central star is rather weak (ap-
parent visual star value 19™4). It is known, that when nebula
is very small or the central star is very weak, the continuous
radjation in visible region is badly measured color and
Zanzira temperature are determined uncertainly. In this case
temperature of a central star is determined by a Stoa method;
the temperature of a nucleus of nebula NGC 7027 is also de-
termined by this method 7,295 10° K. Knowing that clec-

(n + 1F

(m

m+ﬁ] LA E g

(T o ,

tronic temperature T, in this nebuia is 1,4- 10" K and the
electron concentration is equal to 8- 10* sm>, for Balmer
lines H, , Hg, H,, Hs, H, Hg, Hg, Hyp(and also for Balmer

v 3
. . : Xy
continuum) we estimated E,, ',I:, » 2 » Bi, -—x‘—m,
X . R e S 1

[ ]
: >
[B £ '-MI—J ; taking into account, that in quantums radi-
e -1

ated in cne Hp line approxrmately is equal to those of all
Balmer continuum [1).
The results of calculations are given in the table:

. = _ Table

Balmer X * . 3 9
lines and Ef:rg;sl]o L, x 10 g 21 B 10® x"i x10° | B 2 x10"
continuum [erg/sm’ s Ha's ] 3 e’ -1 - M -1 .

H, 11.80 1.83 0.722 | 28700 0.539 1.5500

Hyp 3.960 2,34 0.923 0.6960 0.952 0.6630

H, -1.980 4.03 1.590 0.1810 1.200 0.2160

Hy 1.150 4.30 1.780 0.0886 1.320 0.1170 .

H, 0.741 3.04 1972 0.0443 1.420 0.0629

Hs 0.451 3.64 2.070 0.0221] 1.490 0.0329

He 0.3090 6.2t 2.230 0.0085 1.5340 0.0130

Hio 0.0704 6.63 2.350 0.0051 1,560 0.0080

Ba, 0.6630

x? . . L, PR

Z B, —-— = 3,33 107 According to [2] for this nebula —— <10, which is ob-
a et =1 L,

If the left part of the equation (11) is equal to 2,26 R then
we shall have the follows

R, =3,84-10° sm

From the literature the radius of the nebula NGC 7027 is
not known for us, but its luminous is known. According to
our estimation we have R for a luminous;

rRY(.Y |
S | Pt 2. 10
RO TO

i

tained from a relation between & luminosity L and total flux
F, ie. from L=4xd’F=47d’10°F (Hg) [erg/s]. This relation
takes place only for nebulae, which optical thickness is more
than unity in Balmer continuum, and the luminosity in this
case is determined by total flux of energy radiated by the
nebula in lines and in a continuum wave lengths region
2>912 A, the total flux is approximately estimated as
100F (Hy), where F(Hy) - the radiation flow in a line is Hp.
In [2] it is supposed, that this value can differ from true no
more, than two times, except for cold stars, for which this
estimation is too much lowered,

At d =1 kps=3,086-10"' sm, £ (i) =10 [erg/sm”s) (ta-
king into account the interstar absorption} for a relative lumi-
nosity of a nucleus of the nebula NGC 7027 is really obtained
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~5:10°", At least, according to the above mentioned remarks
and with respect to total flux, it is possible to expect, that the
value of a relative luminosity of the central star of the consid-
ered nebula, obtained by us, should be more competent.

Thus, by determining nuclear radius of the optically thick
nebula in Layman continuum, it is possible to estimate its
luminesity with a greater accuracy as well,

" Now we shall consider questions, connected with deter-
mination of some parameters, which in many cases are un-
known or cannot be determined at alt because of uncertain-
figs.

At known distances and angular sizes of the nebula, by
estimating their linear dimensions. R and knowing values of
the radiuses of the central stars, from the known formula

2z
1{Re ). . - . N
W =;. [-—;—J it is also possible to determine the dillusion
coefficient #.

Particularly, for the nebula NGC 7027 w=10"". Certainly,
it is necessary to have in mind, that here constancy of W for
every nebula, which can take place only at geometrically
small thickness of the nebula in comparison with its radius.

According to formula (7) by estimating the concentration
of the hydrogen atoms in i-th state n; , with formula of dis- |

OV, K1 ALISHOVA

tribution of hydrogen atoms in excited states, i.e. on

i _ X2 -
n, T, . A e e
Sy mp, Lo
L T, g,

#

it 15 possible to estimate concentration of atoms of hydrogen
in the ground state n; . In (7) and (12) quantum b; indicating
in how many times the ratio of the concentration of hydrogen
atoms in a i-th state, n; to product of concentrations of free
¢electrons and protons n* in the nebulae differs from value

ny
nen

such relation — in a state of thermodynamic equilibrium

with the electron temperature T,; in (12} factors P- the par-

tion of electron captures on the first level. It is also accepted

P =1/2; besides in conditions of nebulae it is possible to con-

sider, that *=0,8n,; at last, the magnitude of the value .

£ '

b.e /" has been calculated by Citon [1). _
For the nebula NGC 7027 it is obtained n; =1,94-10%m*.
Knowing n,, according to the formula of ionization in

nebula with the high optical thickness 1, i.e. on .

g,

i ." /2 hvl .

13
5 .( ;.)

-k

it is possible to estimate the optical distance 7 from a star fa central star in Layman continuum. For this reason at an

beyond the border of basic series, in particular Layman se-
ries, corresponding to some average absorption coefficient,

. I
Know1ng—~:‘-1—

LI

and also R and n, [2], according 1o

the
Ty = —3;' nR
: n + __HI _
it is possible to estimate an optical thickness of the nebula in
Layman contintum; in (14} y = 6,3-10"%sm” — the photoelec-
tric absorption coefficient of hydrogen at once behind Lay-
inan series limit. :
For the nebula NGC 7027 by known values from (i14)

, n
75=91 has been obtained. Let's note that the value " 1

n" + n

up to now is not the measurable value, as for as the estima-
tion of this value needs the knowledge of a radiation flow of

. (14)

estimation of corresponding values for all nebulae

oy

+

=!'0'3, while for the nebula NGC 7027 we have
noo4m _ ' ’

n' -' - " L] 3 i ] “ 4
=310 ' i is eliminated uncertainty in numerical

" ¥ ony
B '.n.f -:.;-
value of the expression b,
n o+ np

Applying shown in this work method of determination of
the radius of the central star of planetary nebulae and receiv-
ing ways of an estimation of some parameters on the example
of NGC 7027 nebula to the planetary nebulae with major
optical thickness in L .-e, in particular we can construct more
exact Herthshprung-Ressel diagram for ceniral stars in the
units of Solar, to determine .the numerical values for many
selected nebulae of such parameters, as the coefficient dillu-
sion, concentration of hydrogen atoms in the ground state,
optical thickness and optical distance directly behind the
Layman series and may be some other parameters.

(1] V.V Sobolev. Kurs teoreticheskoy astrofiziki, Moskva,
Nauka, 1985.

(2] R Stuart. Pottasch. Planetary nebulae, Dordrecht (Bos-
ton) Lancaster, 1984,

R.9. Hiiseynov, K.I. Ahgova

PLANETAR DUMANLIQLARIN NUVOSININ RADIUSU Vo B9'Zl PARAMETRLORININ TS YINI

Layman seriyasinin sarhaddinden e'tibaran planetar dumanligin optik gahnlifs vahidden xeyli boyiik olan halda merkezi ulduzun

radiusunun te'yini metodu teklif edilmisdir.

Tedqiq olunan dumanliglarn ¢oxunun uygun parametrlorine istinaden merkez: ukduzun tapilan radiuslarina gére bu obyektlarin
indiyadsk qeyri-misyyenlik naticasinde te’yini mimkiin olmayan diger paramettlerini do qiymetlendirmak olur,



P. 3, Cycefinos, K.H. Anpnuosa

OIIPENEJIEHHUE PAINY CA AOPA U HEKOTOPHIX TIAPAMETPOB INJIAHETAPHAIX TYMAHHOCTEN

TIpeanosen METOR ONPENENEHHA PATHYCA LEHTPANEHOH 2BEIAL] NIAHETAPHON TYMAHHOCTY, KOTA2 68 ONTHYECKad TOALLHES 14 rpausuelt
cepun JlafiMana 3HAMMTEABHO NPEPOCKORNT AHHHLLY, .

TIpH H3BECTHEIX AMA MMOTHX HIYYEHHbIX TYMAHHOCTEH COOTBETCTBYIOLMX MAPAMETPOB M DAHHELX MO HaMOEHHOMY PALHYCY LEHTPAIb-
HOH 3BE315I MOXHO OLIEHHTL W APYTHE NAPAMETPhI ITUX 0GBEKTOB, KOTOPHE BO MHOFUX CRYANX HEBOIMOKHO ONPSHEINT: U332 Heonpese-
NEHHOCTSH.

Hama rocmynzenus: 090699 Pedarxmop: 3.C. Kvanes
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- OHEHKA FPAHHMIBI PA3JEJA IVIEHKA-IIOAJOMXKA B TETEPOSITHTAKCHAJILHBIX
CTPYKTYPAX C IOMOUIBIO 'AJILBAHOMATI'HUTOPEKOMBHHAITHOHHOTO
3DPPEKTA

s

S1.IO. 'YCEWHOB
Baxuncxuii l'ocydapemeennviti Ynugepcumem
370148, baxy, yr. axao. 3. Xarunoea, 23

QnucaHo NpUMEHEHUE MANBBAHOMATHHTOPEKOMOUHALHOHHOTO SdeKTa ANA OUEHKY CKODOCTH NOBEPXHOCTHON PEKOMOHHALIKK Ha rpa-
HHUE pasfesa TUISHOK FeTepoXTHTakcHanbHOH cTpykTyphl. H3 sxcnepuMenTansHbix HiMepeHut BEIIHCICHE CKOPOCTH TIOBSPXHOCTHBIX pe~
koMOUHALUH AN 0BPAIUGR C PARIMUHLIMH ROHUEHTPALHAMH TNY{JCKUX ROBYLLIEK HA TPAHMHLIE PAjnena.

B [1] 6binM onucaHel MHTETpaibHbIE FANbBAHOMACHHTO Hanpumep, OT COCTOSHHA MPaHULL PA3fiena NNeHKd o
pexomOuHaionnbie (TMP) 31eMEHTHI Ha OCHOBE JIOKAAbHO — MOANOXKH B reTEpOCTPYKTYpaX 3aBHCHT NOIBHKHOCTE HOCH-
BHIPAUICHHBIX IUIEHOK MOHO- M MOAHKPHCTANIHMECKOTO  TeneH 3apasa, a, CSAOBATENbHO, H YYBCTBUTENBHOCTh JAT-
KPEMHHA, B KOTOPHIX POl G0KOBOH NOBEPXHOCTH ¢ BuicoKol  wnkoB Xomaa [3).Kpome toro, TMP adipext moxer GhITh
" CKOPOCTBIO PEKOMOMHALMYM WIPaNa [PAHHUA Pa3dcna MEXAY  HUCTOJB30BAH B TECTOBBIX KPHCTAIVIAX NIPH HITOTORAEHWH UIC 3
HHMH, a SokoBOl rpaHLIy ¢ MANOH CKOPOCTHIO MOBEPXHOCT-  C DHIMEKTPHICCKON H30MAUMeH LA OLCHKH KavecTBa MOHO-

HOH PEKOMOHNALIRY ABARNCA P-N-NEPEXOR. KPHUCTAUTHYECKHX  “KapManoB” BOJHMIH  AHINCKTPHYSCKOM
Kak u3pecTHo, TMP 3ipexT 3aKmMo%acTcA B UIMEREHUH  NPOCAOHKH, HTO HMEET BAXHOE NPHKNANHOE JHAUCHHE,
COMPOTHRICHHN RONYHIPOBOARAKOBOTO MATEPHANA B MATHHT- Cormacuo [2], akcnepuMeHTANBEHO HIMEPHB HYBCTBATENb-

HOM ToONe W3-32 PasnWyHOR CKOPOCTH TOBEPXHOCTHOH pe-  HocTh IMP 3neMeHTa, MOXHO ONPENENHTL CKOPOCTL HOBEPX-
koMOWHAUMH HOCHTeNeH 3apAna Ha NPOTHBOMIONOXHAIX §0-  HOCTHOA DEKOMOWHAUMM Ha CPAHMIlE PA3ZEna KBYX MISHOK °

KOBBIX rpaHAX 3neMenTa [2]. no GopMyne:
C nomomisto I'MP 3¢dexta MOKHO M3Y4aTs NOBEPXHO- _
CTHHIE CBOMCTBA NONYNPOBONHHKOB, B HACTHOCTH TakoM Ac 1+ b¥n.p.I2E B
BakHB HapamMeTp AR MHTETPANBHBLIX cxeM # (hyHKUMO- -7e _ _ qpn( )‘_.apu 0B, B,6 W
HANLHELX MTEMCHTOB, KAK CKOPOCTh MOBEPXHOCTHOH peKom- Ty (no + Paxno + bpa) kTd
frrauny S Aa rpaHpUe pazfiena ABYX IISHOK. | rae :
0 1~ Ly / Lsg @)
- d L . d L I L d
cth — + P |cth— + 2| - >|1- 2 |csch—
2L, Ly 2L, L, 2 ot 2L,

T2 oGnamaet Manoli ckOpOCTLIO NOBEPXHOCTHOR pekomEuta-
LtHH, TO, 330aBIIMCE €8 3HAYeHHeM, pellleHMeM ypasHerns (1)
MOKHO BBIUHCAMTE CKOPOCTL NOBepXHOCTHOH pexombBuHa-
UHY Sy HA rPaHHLE Pa3siena SMHTAKCHANLHOM NIeHKM U NoA-
_ JIOXKH B IABUCHMOCTH OT TEXHONOCHYECKMX YCNOBHH H3ro-
- = L, = — (3) TOBNEHis. JTH JaHHbIe HeODXOAMMBI NPH TIPOEKTHPOBAHVH,
HANPUMED, TAKHX TMPHOOPOB, XAk TeTepoNUTAKCHANLHEIE
) EaTYHKH Xonnd c pasnmuyHoll koHueHTpauneii rayBGoxmx no-
b — oTHOWeHHe MOZBHUKHOCTEH HOoCHTEASl PasHBIX 3HAKOB B BYUIEK HA FpaHMlC paifcna TIICHK2-HOANOKKA AN BMGOPE
TOJUKHL M YASABHOTO COTPOTHBJEHHA STHTAKCHANLHO
' nomynpesoanuke, Benmanna doy/op - ofpawaerca B Hynn nuerm 4] ya po
— T '

PH Sy=Se W MPURUMACT MAKCHMANbHOS 3HR4eHHS “p'j Hernonp3osanne MPORO/IBHEIX TOKOBBIX KOHTakTOB NpH
d=1,4Lp ¥ S4/ 8¢~ T.e. KOLAA CKOPOCTH AOHEPXHOCTHOG

nornepevHoll HaNpaBNeHHOCTH MHOYKLURH MArHHTHOIO NMons
PeKOMOHHALMH HA OHOA NOBEPXHOCTH INEMEHTA BO MHOTO  rosponser nabmomate TMP >¢ppexr (pc. 1).

Ip - anuna GunonspHod ARQQY3HN, paBHat VDT, Lgo U .
Lgg =~ Winast aupdy3noHHRIX npoberce HocuTenedl B Hanpas-
JIEHWH COOTBETCTEYIOUINX Ipanedi

pas Gonbire, 4em Ha APYIOA. 3zech d — wuprHa 00pasua, a Hcnoassosanme B revepocicreMax A’B’ miopanenTHbIX
Sp M 54— CKOPOCTH HOBEPXHOCTHOHR pekoMOHRALME HA mpo- npuMecedt (TakiX, kak BHEMYT), 8KTHBHO BAWAIIUAX Ha
THBORO/IONHBIX TPaHAX obpasLia. 30HHYIO CTPYKTYPY MHOTOKOMIOHEHTHEIX TBepPALIX PACTRO-

Tockonbky pemennem ypapHei (1) ABASETCA 3aBHCH-  poB OTKPHIRAET [IMPOKHE BOIMOXHOCTH B YNPABNEHAM LiM-
MOCTE MYBCTBUTENBHOCTH OT OTHOICHHA CROPOCTEH NoBepx- DHHOR 3a0pellcHHON 30HBI M TNOABHKHOCTH HOCHMTEMEH C
HOCTHOH PeKOMGHHALIMM Ha NPOTHBONONOKHBIX rpakax TMP  nensio BapsupoBanin TEMNEPATYPHOTO IHanasoHa paboTs!
3AEMEHTa Su/Sg , 10, NOCTPOHB TEOPETHUECKNE 3ABHCHMO-  MATHHTOUYBCTBHTE/bHBIX JIEMEHTOB, HIH, HANPHMED, CIIEK-
CTH ANA PAIHYHBIX OTHOLICHHH, MOXHO [10 3KCMEPHMEH-  TPANBHOTO AHAMA3ZOHA ONTOEKTPOHHLIX NipKGopos [5].
TAIEHO H3MEPEHHBIM 3HaYeHMAM Aoy /o OUPEIENATh Cheflyet OTMETUTB, 4YTO TOYHOS 3HAHWE CKOPOCTH MO-
S4/'Sp. ECNH ¢UHTATH, YTO CBOOOMHAA NNOBEPXHOCTD MIEMEH-  BEPXHOCTHOM pexoMONHAUME Sy HE HMEET (PHHLHMHAIBHO-



OUEHKA TPAHHNBT PAIRENA TUTEHKA-NOJNQXKKA B TETEPQAMHTAKCHAJIBHEIX CTPYKTYPAX C TEOMOLEBIO ...

Puc. [, KOHCTpYKUNA I2TYHKa XONRa HA OCHOEE FETEPODNHTAK-
cuanbkoi crpykTypst n—Insb,., Bi ~i~GaAsc
x = 0,02,no3ponsrowan vabnwonars TMP s dexr.

r0 3IHAYEHHA, MOCKOALKY BLIMHCIEHAC OTHOWeEHNA S.,/Sp
AaeT nam MHpOPMALIIO 00 OTHOCHTENLHOR BENHYHHE CKOPO-
CTH MOBEPXHOCTHOW peKoMOHHANMM FpaHAubl pasgena ABYX
MATEPHANOR, B 22RMCHMOCTY OT KadecTBa oOpadoTKR n apy-
THX TEXHOMOTHUECKIN TAPAMETPOB, HTO ABMAETCE Peaio-
KM GaKTOpoM, BIHAIOIHM Ha TapaMeTph! Npuiopos.

B chny BpIenInoxkeHHbIX coobpakeruti HaMH ObINH no-
CTPOEHB! TEOPETHYRCKUE JABHCHMOCTH YYBCTBHTENLHOCTI OT
OTHOILEHHA CKOPOCTER MOREPXHOCTHOA pekoMBUHZUUN Ha
OPOTURONCNCKHLIX FPAHAX /14 PazNHYHBIX IHAYEHHE 5,
(puc.2).

Briugcnenus NPOROAMANCE OPH CREOYIORIMX HCXOTHLIX
TaHHLIX: D, = 6,5-10° eMYBc, b = 2,0, n = 10"eM™, na-
TPSIKEHHOCTE HMEeKTpUYEcKoro nons E = 10° B/, uugykis

marauTHore noaa 50,06 Tn,wkpuHa obpasua d =22- 107w,

anuna andbysuoanoro npofera Ly = 5-107° m.
OKCTIEPHMEHTANbHBIC ~H3MEPEHNA  YYBCTEHTENBHOCTH
I'MP anemenros nposoavmich ana o0pa3LoB ¢ KOHLEHTpa-
uKEH rIyOOKHX AOBYLIEK B AManazoHe N, = (2:9)- 107" cm™
AAA BBYX JHAYCHHA TONIIHHBI NNEHKR € = 4 MKM H 7 MKM.
Kak BHEHO 3 puC.2, HANGOABIIEH YYBCTRHMTEMLHOCTRIO
obnasarot TMP anemedTsl ToRwHEON 4 MKM W KOHLEHTPa-
upe rayGoKHX JFoBYWEK 9.10' cm, TIOCKOABKY NMpPH Takok
TONIIAHE TNAeHKW OGeOHEHHMIA hn-1eNepexod MNOMIeKKa-
[ACHXA PacOpOCTPAHACTCA HA BCKO TONMLMHY TUICHKH, H CO3-

BAOTCH  YCNIOBRA BAA MAKCHMaNbHOH YYBCTBHTEABHOCTH.
MuHumMansHol uyBCTBHTENbHOCTEIO OBAagany o6pasub ¢
Gonewed TomunAol meHkk (7 MKM) M MeHble# KOHUEH-

Tpauued rayGoxmx nosywex (N, = 2-10' o™ ),
86 /55 1072

20

g i
20 40 o0 8 100 120 S4/8

Pue. 2. TeopeTnueckHe 3aBHCHMOCTH OTHOCHTEMLHON YYBCTBHTEML-
HOCTH [MP 3nemMenTa 0T 0THOWEHHS ckopocTel NOBEPXHO-
CTHOH pekoMOMHALIMH Ha TTPOTHROTIONOKHBIX MPAHAX 3¢
MEHTA € PAINHYHBIMII NapaMeTpamMH. .
1-4Y5=1:0,5;03. 0.1 wic
[ e=8mpm, M. =9 10" om™
A) t=dumun, N =6 10%em?
®) t=Tarm, N, =d- 10%en™
O) =T mem, N =2 10%em™,

OTKnaneieas A0 OCH OPEWHAT JYKCIIEPHMEHTANKHO H3Me-
peHHbIC 3HAYEHHA HyBCTRHTENBEOCTH FMPI] W npoeons uz
ITHX TOMEK NUHWH, @apasieibible ockH abcunce, no nepece-
YCHHIO C TEOPETHHECKIIMHA KPMELIMM MOXHO OMpERENNTH
CKODOCTL NOBEPXHOUTHOH pPeKOMOWHALIMH H2 TPaHRUE pa3e
Bena ARYX NONyNPOBOAHHKOB, _ _

Taxum o6pazom, 'MP stdext ¢ onHo# cTOpOHBI N03BO-
nAeT paspaboTaTh Ha OCHOBE ETEPOCTPYKTYP MAarHHTOMYS-
CTBMTENBHbIE 3AEMEHTBI, A, ¢ APYrOA CTOPOHEI,ABNACTCA HHC-
TPYMEHTOM INA KCCNEAOBZHWA FPaHHUB pa3fena MexIy
COCTABNAIOLUMMH @€ ANEHKAMM, YTC MOYKHO HCTIONL30BATL B
NPOUIBOACTEE HHTEIPANLHBIX CXEM ANA 3KCTMPECe-KOHTRONA
TEXHONOTMIECKHX [POLRCCOB.

{1 AT Aédynnaes, @ Kocumos IMexTpoHHaA TEXHHKA,
cep.3., Muxpoanektponnka. 1988, Bwin.3, c.71-72.

2] H HAesumac, 1O ifoucena, K Cmanepaiimuc. FpeoGpa-
30BaTeJIH MarH{THBIX BEINYHH HA OCHOBE TANbBaHO-
marsuropexoMOnHauronnoro 3ddexra. B ku.: Mosy-
NpaBOAHHKOBbIE NpeobpazoBatent, Buanaioc,Mokcaac,
1980, ¢.73-135.

[3] @4 Kacumos, HFKO. I'vcetinos, C.X. Xarunos. Jatuu-
KM Xonina Ha OCHOBG BHCMYTOCOASPIKAILNX FeTepo3nH-
TaKCHANBLHBIX MAGHOK aHTHMOHHAA HHAKA. Tpymer 6-olf
MemTyH. HayuHo-TexH. koHg. "AKTyanbHue npobremb

TREPAOTENLHOR JNEKTPOHHKA W MHKDPOSNEKTPOHHKK",
Taraupor, 1999, c.74,

[4] AIQ. [yceninos, @4 Kacuvos, I'.1T Kemepues, Drinka
AH A3ep6. Pecnybnuku, 1999, 1.5, M 3 ,¢.20-23.

[51 A.B.Baazun, H.B.Epmoraesa, A.{7. Tpygmanos. O 803-
MOMHOM MEXaHK3IME QOPMHPOBRHHA CBEPXPEIIETOK B
MHOFOKOMNOHEHTHBIX INeHKax A'B’ neruposanibix
BHCMYTOM, Tpyobn 6-0f MEXAYHAapOAHON H.T. KOHG.
“AKTyanbHele NpoGnemm TEEPAOTEALHOH TEKTPORHKY
H MuKpo-anexTporsikd “, Taraunpor,1999., ¢.65.

Y.Y. Hiisaynov
QALVANOMA?NTTOREKOMBiNASYON EFFEKTININ KOMSYI iLO HETEROEPITAKSIAL STRUKTUR-

LARDA NAZ

K TeBOQO-ALTLIQ AYIRMA SORHODDI KEYFIYYOTININ QIYMOTLONDIRILMAST

Qalvanomagnitorekombinasyon effektindan jastifade etmoklo miixtelif yarimkegirici sathalrinda sathi rekombinasiya siir'atinin

hesablanmiimasina baxilmigdir.



2.10. TYCEAHOB

Miixtalif konstruktiv-texnolaji parametrli nimunalar ugiin eksperimental slgmalorden sethi rekombinasiya siireti hesablan.
magder,

Ya.Yu.Guseinov

ESTIMATION OF THE BOUNDARY SEPARATION hETWEEN THIN FILM-SUBSTRATE IN THE HET-
EROEPITAXIAL STRUCTURES BY MEANS OF GALVANOMAGNETORECOMBINATION EFFECT

Using of galvanomagnetorecombination effects for the estimat

ion of speed surface recombination on the boundary separation of hetero-
epitaxial structuie thin films is described.
From experimental measurements of samples with different constructive technology parameters of speed of surface recombination is cal-
culated.

Hama nocmynsesus: 01.11.99 Pedaxmop: @.M. Nawunzade
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BJINAHHUE KHCJAOPOIA HA TNTOBEPXHOCTHBIE [IAPAMATHUTHBIE HEHTPBI,
OBPA3OBABINWECA B CHJIHKATEJE NOJX AERCTBUEM ~U3TYUYEHUA

H.T.IIAHAXOB

Azepbaiioxcanciuit Texuuveckui Yuusepcumem
370602, baxy, np. I'. Oxcasuda, 25

Meromom ITIP CEKTPOCKOTIHA HIYHEHO BARAHYE KUCAODOLA HA TIOBSPXHOCTHBIC NAPAMArHHTHLIC USHTPH, 00pa30BaBINHecs B CHIHKA:
rene Noa AcHCTBHEM y-KkBaHTOB, [1OKAIAHO, YTQ ¢ POCTOM KONMYECTBA AACOPEMPOBAHMOTD KHCNOPOAR KOHUCHTPALMA NEKTPOHELX Napa-
MATHHTHBIX LIEHTPOB YBEMINGHBACTCA ¥ AOCTHT2ET MAKCHMANLHOTO JHAYEHHR NPH aacopOunmn O, ~10' monexyn/r.

OnpeneneHie HCTHHHOIG KONMMECTBA NAPAMATHHTHBIX
LEHTPOBR B OKCHAHBIX AH3NEeKTPUKAX NOA NeHCTBHEM j-KBaH-
TOB BECEMA AKTYATBHO C TOUKH 3PEHHA MEXaHU3MA fedekTo-
o6pa30BaHKA M NEpefaud 3HEPTHH, NOTNOEHHON TBepIbIM
TenoM, aacopOHpPORAHHON MONEKyNe, YTe NO3BOJAELT YCTpa-
HHTEL KAYECTBEHHOE W KONMHUYECTBCHHOE HECOOTBETCTBMC MC-
WAy IHEPreTUMECKHMH BLIXONAMH HEPABHOBCCHBIX HOCHTE-
nei 3apsnos B cucreme oxena -+tHO [1.2]. HUs paGorm [3)
CHEMYET, YTO KMCHOPOI HE BAMAET Ha UEHTPLI, 00pasylolme-
¢a ApH ofMyYeHHH OKCHAOB TiPM KoMHaTHON TeMneparype,
TOrAa kak agcopOumMA BOROPONA, KHCAOPOAA H BOAb! Ha OK-
CHAax H CHIHKarenax [4,5] NpUBOAAT K H3MEHEHHMIO CREKTPa
anekTpoNHOre napamartuTHoro pesoHanca (1P).

C ppyrofi CTOPOHBI HMEIOTCE MNPOTHBOPEHUHA MeXTy
IHEPIETHUECKUMH BbIXOAaMH G MAPAMATHATHBIX LEHTPOB H
& Bopopona. Takoe MpOTHBOpEUME NPHBOOMT K MPLANono-
AKUTSILHOMY 00BLACHEHMIO MEXAHH3IMA fi¢peflautt NMOrJoLWeH-
HoM OKCHOOM SHEPruH aacopbaty.

C 3710/ ULNLIO ONA BRIACHEHUS NPUPOLL! OBPA3YIONIHXCS
NAPAMATHUTHLIX UEHTPOB H WX HCTHHHOFO KONHYeCTBa Oblno
HCCNENOB2HO BRHAHME KUCIOPOAa Ha criextpet TP yobny-
* uenHoro o6pasua cuankarens Mapky KCK .

H3pecTHO 4TO, nod AeHcTBHEM JKBAHTOR UMH 3NEKTPH-
Yecxoro paspsfia B okcHax oOpalylOTCA WAEHTHYHbIE 10
APHPONEe TAPAMarHUTHRIE LEHTPH [6]. TI03TOMY NOCTATOMHO
HCCENOBaTh BAIMAHME aacopOunn O, wa cnektpal JIIP na-
PAMATHUTHLIX EHTPOB #00Ny4EeHHOMC CHIHKAreN.

(Obpazubl CHAMKArens NpeABapuTenbHO NOLBEPranH Tep-
MOBAKYYMHOIt 06patoTke npH 450 500 °C B Tevenne 8 vacos
TIPH OCTaTOuHOM naBnenyn 10~ topp. Obmyuenve ofpasuos
NMPOBOAHAM B 3aNAAHNBIX aMMyMax H3  PagHaltHOHHO-
crofikoro crekna «JTyun, He mawwero cnektpa JIIP B o6~
aactv g-dakropa~2,00, pmyvamn Co™ Ha YCTaHOBKE THNA
K-25 npn mownoctn zo3bs o6nyyerna 3,05 I'p/c npr 77 K.
Amnynel ¢ ofpasuom nocae y-00ny4eHHA TEPEHOCHAH B
Nanb4HKOBLIM ABI0Ap € KHAKHM asoTom 3a 0,5-1 ¢, a 3ameM
nomelnany B pesonarop /1P coexTpometpa.

Cnextpy D[P cruManw wa paanocnexktpometpe [IC
100.X npu Temneparype 77 K. Koxnentpaumio napamMartur-
HBIX WEHTPOB M g£- GakTopbl ONMPEACNANH ¢ NOMOLILID Npo-
rpammbl <EPRSCAN» Ha komnslotepe THna IBM, B kauect-
BE JTATOHA HCNONLIOBANK DPAAMKANE MOHOOKHCH KPEMHMA
{Si0).

Moa aelicTBHEM KBAHTOR B cuNHkareae ofpasyrorca
NapaMarHHTHLIE LIEHTPH!, W COOTRETCTBYIOMIME UM CREKTPHI
3P sapeructprporanel npH 77 K 1 NpeicTaBReHbL Ha pHC. |

Kak BHAHO M3 PHCYHKA CMEKTP COCTOMT M3 ABYX uacTeil:
yakoil ¢ AH=0,2 mTn;, g~2,00i0 u fonee wWHpoKOH ¢

AR=1MTr;  g=2,0032;9,=2,009);g00= (g, +92) /2;gcp=2,00?.
Auanuz cnextpos JIIP nokassieaet, uTo nuHua ¢ g~2,0010
OTHOCHTCA K  JNEKTPOHHBIM  TAPAMArHHTHHIM  LEHTpam
(F-neutpam) [7] , a ¢ g5=2,007 — x MeHee cTOMKHM ABIPOY-
HBIM LeHTpaM (O uenTpam).

af1-0, 24T

Pucl. Coextpet OTHP pobnyveHHore cuimskares: a) 63 agcop-
Gata (~5,4xl€k”monexyﬂ!r}; 6) ¢ arcopOHpoBaHHBIM
nocae obayuenna O, (10" monexynic);

8) ~1,14x10" monexyn/r; r) > 10 monexyn/r

Ha puc.}6,8,r npuseneds crexTpst [P cunuxarens ¢
aacopOUPOBaHHLIM NOCHe 0fIYUEHHA KMCNOPOIOM B3ATOTO B
Pa3nHYHLIX KONH4ecTBax. CNEKTPbl JANHCAHbE B OAKHAKOBEIX
ycAQBHAX. CpaBHEHHE JTHX CNEKTPOB NMOKA3MBAET, YTO al-
copbuma O; APHBOAMT K YBENHHEHHIO aMIUTUTYABI CArdHaia
3NEKTPOHHBIX MapaMarHWTHbIX ueHTpoB. Flpy 3TOM HE H3Me-
HAETCA WIHPHHA NHHKIL caektpos 3I1P (puc.16,8). U3 pucyn-
ka 1 BpAHO, ¥TO ¢ pOCTOM KONKUEcTBa aacopbrpoBannore O,
KOHLEHTPALHA 3MeKTPOHHLIX NApAMarHHTHBIX LEHTPOB YBE-
AHYHBAETCA H AOCTHIAET MAKCMMATLHOTO 3HAMEHHA NPH ad-
copbumn O, ~10'* monexyn/r (puc 1g). flpy nanurefiem
yBeJHUeHKH ancopfuuk Op MOKATWIAUMA EKTPOHOB Ha
MORekynax KHCAOPOZA NpPHBOOWMT K AWCCOLHATHRHOH an-
copbumu O, 8 Bune O [9]:

0-0

o -0
— =
. E e
J7TH YPOBHH PacTionoaeHsl Heckonbko Gmike Ko AHy 30-
Hel npoRoguMocTi:. B paboTax [10] nokasano, 4To B 3aBHCH-

MQCTH OT XapakTepa aacopSunu opbHTanbHbie YPOBHH HOH-
padsikana O° MOTYT pAaclenNATLCA INEKTPHUECKHM TIONEM
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MOBEPXHOCTH OkcHAa. KOMMOHEHTE! g-TEH30pa ONPEAENAIRT-
€Al CIERYIOHINM H POpMYNAMH:

- + 22
g 2 g [ 5
T = g, + % v (Tak kak S<<A,To gy <)
g ¥y = g a

HaHHBIC 3HayeHMA @-TeH30pa OONAHL MPHEOAWTL K
0YeHbL MANbIM BPEMCHAM CTIHH-PEineTOYHOH penakcaudn M
GONbIIHM BEANYHHAM aHH3OTpONHH g-GakTopa. B peaynsTa-
te curpant BMIP gomkuHbl HMeTE OMeHbL GONbUIyI0 WUpHHY,
# uxX HabmojeHHe CTAHOBHTICH MANOBEPOATHHIM. [T03TOMY
cnexrp OMP (puc.1r) yWHpASTCA M CTAHOBHTCH HeHABMO-
NAEMBIM.

Tpu ancopbumn xucopona ~10'® monexyw/r pacuenne-
HEE OpBUTANILHEIX YPOBHeH W 3HAYeHUE g-TeH3IOpa COOTBET-
¢TBYET CMydawo (pHc.1B):

_gé_z = 9.
22
T, = Go + ~—Z— > (Tak xak S<<ATO g1 <gy)
R 224
Tw =9 T U5
Uamenene amnruTyast cnektpa obycnosnedo, no-.

BHAUMOMY, Tem, UTO Npy OONydeHUH CUNUKATENA, Hapady ¢
pEerUCTPHPYEMBIME MAPAMACHHTHEIMH LEHTPaMKi, TIpH A4H-
HBIX YCNOBMAX 00pa3yloTca HeperHCTpHpyeMble, HO aHano-
THYHBIE N0 TUMY LEHTPRL, Tak Kak ApU o0NY4eHHY CHAWKATE-
A1 ¢ npeasapuTentHo afcopluposadHeiM O, 00HApYXHBa-
FOTCA PailMHBIE 710 THITY napaMarHuThule uedTpsl [11]. Ta-
KHe WIMeHeHua crektpa I[P npn aocopbuwa Or moryT
GLITE CBA3AHBI C TEM, YTO BPEMA CLIMH-PELLETOMHCH PE/IAKCE-
UMK ONPEACNICHHOA AONH MAPaMarHUTHRIX LEHTPOB AOCTA-
TOYHO BEMMKo. AgcopOuma O; H3MEHAET BPEMA CHMH-pelUe-
TOYHOA peAaKcalMH, BCACACTBME YENO 3TH NAPAMArHHTHBIE
HeHTpbI cTaHOBATCA Habmiogaemuimu., OTCONa CReAyeT, HTO
deperneTpupyemsle ao aacopbunn O MapaMarHuTHLIC USH-
" TPBl NOK&NH3OBAHBL HA NOBEPXHOCTH cHAKkarens THna KCK.
[Tockoneky wWWpHHA MHHNUL SHEKTPOHHBIX NAPAMATHHTHLIX
LUEHTPOR He MIMEHASTCA NpH ancopbunu O, MexaHwsMm H3-
MeHEHHA BpeMeHY CTTHH-pPellieTOVHOH petaKkcainy He CBA3aH
¢ HNONL-AMDORLHLIM B3auMofiecTRUEM. 3HAYWT, nache
agcopfurnr Oy Ha nosepxHocTH KCK MexaTy INeKTPOHHBIMY
TMaPaMarHUTHbIMH LeHTPAMH NOBEPXHOCTH W Monekynoi O,
Bo3nnkaeT O0MeHHOe B3aumoachcTBue, obecneduBarowee

KDOCC-PENAKCAHMI0 UEPe3 CHCTEMY CIIHHOB MEPAMATHUTHBIX
Mosexyn O, C yBeIMMeHHeM YUCa agcopOHpOBAHHBIX MO~
nexyn O, cpeaHee PACcCTOAHUE MEXTY MEKTPOHHBIMY fapa-
MArHHUTHEIMH USHTPAM# 4 MONEKYNoH yYMEHbLIAETCA, H che-
aoBaTesbHO, pacTeT Yactora obmena. TToatomy noctencHko
T4 4aCTb NAPAMATHHTHLIX UCHTPOR, HA KOTOPLIX aacopbmpo-
sar Oy, crabunnsupyetca u cranoburea Habmonaemeit. Mo
TAKHX USHTPOR OOMkKHA GLITE He Gonblle AOAM UEHTPOB,
BpeMS peMaKCalMH KOTOPEIX YMEHBLUZETCA B pPeIyfLTaTe
ancopfuuu O,

INoareepicnetnam  BHLE NPEAAOKEHHONO MEXAHH3MA
CIYKHT CNeayWui IxcnepuMenTanbibid daxT. Kak BHAHO
H3 DHC.Z, IZBICHMOCTD KOHIEHTPAUMH MEKTPOHHBIX Mapa-
MArHHTHLIX LEHTPOB TPH HarpesaHun, Kax Oe3 agcopOata,
TaK M ¢ ancopOupoBaHHBEIM noce ofmyyenna O, , HOCHT ApPH-
ONM3NTENBHG HOSHTHYHLIA XApaKTep, 4TO CBMASTENILCTBYET
00 omouuakosoft MpupoAe NapaMarHWTHBIX UeHTpoa, 0bpalo-
eaewnnxci 8 KCK, ’

7 13 13 5 LK

Puc. 2. TemnepaTypHas JABHCHMOCT, KOHIIeHTPauMK ofpasosas-
LIKXET INEXTPOHHBIX TAPAMATHUTHEX LeHTpos 8 KCK
nod refictavem y-uuryvenns: 1. Gex ancopbara; 2. ¢ an-
COpOHPOBAHEKM NOCAE 0Gnyueaua O,. ’

C Apyroi CTOpOHbI,aHAIN3 TUTEPATYPHBIX AakHbix [9,10]
MOKa3bIBAET, 4T0 06pasoBaHue anuoH-panpkanos O, -O° Ha

MOBEPXHOCTH OKCHAOB COMPOBOKLACTCA H3IBCCTHRIMH CREPX-
TOHKOMH CTPYKTYPOR ¥ g-TeH3OpaMH, 4TO HaMH He Habmona-
JI0Ch, XOTA HE MCKIOYEHO, YTO ofpasoBanne nogofHsIX na-
PAMATHUTHBIX LUSHTPOB CBA3AHY ¢ XeMOcopGHposaHibiM Oy,
Janusie of apcopburm O, M03BOIAIOT CASNATS BEIBOA O
TOM, YTO MEKTPOHHbIE NAPAMATHHTHBIE USHTPLl CTabUAMIH-
py1oTea kak Ha noeepxHocTH KCK, Tak # B ero obneme. bo-
Nee YCTORUMBBIC NAPAMATHUTHBIE USHTPBI, PETHCTPHPYEMLIe
B yobnydennntx KCK 6e3 ancopBara crabunusupyiorcd, no-
BuaHMOMY, B 00néMe KCK, a MeHee ycroifiyvenie napamar-
HUTHBIE UeHTPHI, Habmonaemble npH ancopdunn O, Ha obry-
yennerx KCK, nokanuoBaHsl, BEPOATHeE BCET0, HA NOBEpX-
HOCTH HXH B TIPHIOBEPXHOCTHOM CIIOE. '

(1) 3.1 Kpvinosa, I1.H. Josuw, MX. Pamazanosa. Xamus
BBICOKHX 3ReprHii, 1968, 1.2, M3, c.268.

(2] A.A.Garibov, Kh.B.Gezalov, R.D.Kasumov,T.M Agayev.
J. Radiat. Phys. Chem., 1987, v. 30, Ne.3, p. 197,

[3] [.b. Mapuiickusi, FO.A. Mutyernxo. KnHeTHKa 1 KaTanus,
1965, 1. 6.,8.4, £..025-633.

[4] A.A.Fapubos, M.X.Pavasarosa. XAMUA BHICOKHX IHSP-
i, 1982, 1. 16, Med, ¢. 225-227,
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[5] AM Gasanov, N.T. Panakhov, $.G. Melikov. The defi- [8] A.A. Fapubos, X.5. Fexance, PH. Kacymos, AM. Faca-

nition of the true share of paramagnetic centers in sil- nos, MM Arues. Xnumus sricoxin: 3Hepruli, 1987, 7.21,

ica gels treated in the medium of electric discharge. In Ne 2, ¢.134-137.

Proc. Satellite conference of the XXX Annual Meeting [9] Bb. Kazanckusi, O.B. Huxumuna, I'.B. Hapuiicxus,

of the European High Pressure Research Group., Baku, B.. Kucenes. DJAH CCCP, 1963, 1.15,. M2, ¢. 369-372.

1992, p.49. [10} BA. Lieey, B.M. Bopomunyes, B.B. Kasancxuti. Kune-
[6) CA. Cypun, AL Llyxnos, B H. LLerumos, B.F. Kazau- THXA K KaTanus, 1969, 1.10, 8.2, ¢. 356-363.

cxusl. TlpoGnembr knHeTHIM M katammsa, Hecranwo-  [11] RR Woug, A.O. Adilen. J. Phys. Chem., 1970, v. 74,

HapHble X HEPABHOBECHEIE TMPOUECCH] B MeTePOreHHOM p. 774-718.

katamze. M. Hayka, 1978, ¢.30-101. [12]) B.P Pyemamos, M.A Kypbanoe B.K Kepumos, B.P. Map-
[7] Kh.B.Gezalov, A M.Gasanov, A A.Garibov et.all. Phys. dvraes. XUMHA BLICOKWX 3Hepriil, 1981, 1. 15, Ne3,

Stat. Sol.(a)., 1990, v. 117, p. 57-60. c.284-285. .

N.T Panahov

y-SUALARIN TO'SIiRI 11D SILIKAGELDO YARANMIS isatmt PARAMAQNIT MORKOZLORD OKSIGENlN
TO'SIR

EPR metodu ile y-yialann te'siri ile silikagelde yaranmis sothi paramagnit merkazlore oksigenin to'siti dyrenilmisdir.
Gasterilmigdir ki, adsorbsiya edilmis oksigenin migdan bdyfidikce elektron paramaqnit moarkezierin konsentrasiyasi ¢oxalir ve
O2-nin miqdan 1'% molekul/g-ma gatanda paramaqnit morkezlerin konsentrasiyasi maksimal qiymet alir.

N.T. Panahov

INFLUENCE OF OXYGEN ON SURFACE PARAMAGNETIC CENTERS FORMED IN SILICAGEL UNDER THE
ACTION OF »IRRADIATION

The influence of oxygen on surface paramagncuc centers in silicagel under the action of jtrradiation by ESR is stadied. 1t is shown that
with raising of absorbed oxygen the quantity of concentration electron paramaghetic centers increases and reaches to maximum value at the
adsorption O, ~10% moleculcfg

HAama nocmypnaenus: 24.11.99 Pedaxmop: MK, Kepunos
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ON THE DISTRIBUTION OF ELECTROMAGNETIC FIELDS’ IN QUASI-CONDUCTORS

T.M. LAZIMOV
Azerbaijan Research Institute of Energetics and Energy Design
Zardabi, ave. 94, Baku, 370602

Possibility of uniform intensity distribution {absence of skin-effect), when electromagnetic wave is falling on quasi-conducior, has been
shown and correspondent to this case waveform and it’s aliernating ratio has been determined. Variational interpretation of considered phe-

niomenon has been provided.
1. INTRODUCTION

Firstly phenomenon of non-uniform electromagnetic field
and current distribution has been discovered in conductors,
i.e. in substances, in which this effect, called skin-effect, is

-displaying most definitly. Some authors determine skin-effect
as current concentration near surface of conductor [1,2], or as
field localization in the thin surface layer [3], that corre-
sponds to its name as well as to its essence in the case of elec-
tromagnetic field interaction with typical conducters.

However, undoubtedly non-uniform distribution of current
and electromagnetic fields with decreasing into conductor
deep is, generally, taking place for any substances with un-
equal to zero electric conduction in alternating electromag-
netic fields. That is why main questions and notions of skin-
effect theory have later been generalized on, formally, non-
comprising class of substances with relatively low electric
conduction s and, first of all, ground [4-10], including polar-
ized ground [6,8,11]. Definition of skin-effect, given in [12],
as non-uniform distribution of current on surface is most gen-
eral, because it allows to comprise cases of electromagnetic
field influence on quasi-conductors with reIatwelv low eclec-
tric conduction.

All the cases considered in sources can be divided into
two groups: -

1. electromagnetic wave falling from vacuum (or air) on
quasi~conductor with finite and unequal to zero electric con-
duction . This group is characterized by exponential damping
of electric and magnetic fields, dccrcasmg of current den51ty
along field direction;

2. electromagnetic wave is falling on ideal dielectric {with
zero electric conduction } under which there is not any field
damping. :

Thus, in all cases of electromagnetic wave fatling on bod-

"ies with finite electric conduction , field damping (under
other equal conditions) must be proportional to electric con-
duction of the body.

At the same time complicated wave resistance of quasi-

conductor dependence of frequency of acting field and prop-

ertics of substance in comparison with typical conductors,
extraordinary cases are also possible such as uniform field
and current distribution (i.e. absence of skin-effect} when

wave falls on quasi-conductor with finite and unequal to zero
electric cohduction .

As distinct from certain cases of uniform space distribu-
tion of alternating fields, taking place in typical dielectrics [1-
3,12], substance (for ¢xample, quasi-conducting ground), in
further considering problem, can possess by the significant
(in comparison with dielecirics) specific conductance p
(r = 1010 Siemens/m for ground) and inductive resis-
tance L under quasi-electric conduction boundary condition
y>>a¢ {meanings are specified below) which has opposite
sign for quasi-conductors;, It means mathematically that
imaginary parts of compléx wave number and complex wave
resistance can be essential while imaginary parts of the same
values for dielectrics are considerably less. That is why uni-
form alternating electromagnetic field distribution in quasi-
conductors is unlikely to take place and, as we know, has not
been considered in sources.

2. THEORY

The following problem is being considered. The plane

- wave falls on the surface of infinite half-space occupied by

homogeneous isotropic quasi-conductor with specific conduc-
tance ¥ magnetic permeability 4 and dielectric constant &

Placing coordinate system on the surface of quasi-
conductor and directing z - axis into conductor deep (see
[12], for instance) from equations:

rotE= -ub B/6t m
rotH= yE + & E /ot 2

it is possible to get well known (telegraph) equations:

FE /022 - ydE /0t - ueE /0t = 0 3

F g /oz°

We find solutions of (3) and (4) equations, satisfying to
following relations

PE /oz = 0, 8H/Oz = 0 . (5

- pyBH/8t - ueFH/ =0 . )

f
If is formally impied that

E (z,t)=Eq(z)exp(iot) ©6)
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H (z,t)=Hp(z) exp (imt) (M
where Eg(z) ,Hy(z} - complex amplitudes of intensity of
electric and magnetic fields correspondingly; e - cyclic fre-
quency of monochromatic wave; i - imaginary unit.

Substituting (6} and (7) in to (3} and (4) taking into ac-
count relations(5), one can find for complex dielectric con-
stant

s{@)=¢c-iy/w = 0., (8)

From (6), (7) and (8) with (1) it is possible to write the

following equations

E (z,lt)=EoE'xp[_(—}'/6)t] - )]

H(z, t)=0exp[(-y/c}t] 0. 0

Thus, with exponential time dependence (9) the uniform
E,(z,t) distribution along z -axis takes place. Under this
condition wave resistance of quasi-conductor has the follow-
ing form:

]1/2 = oo .

z=[u/s(w) (i

It should be mentioned that w=1iy/g is pole of spectral
density of exponential function (9), which can be obtained
from [13]. Physical mean of relation (10) is total reflection of
H -component of field. At a glance received result formally
resembles with the process of capacitor discharge at self-
leakance in case of uniform field distribution with exponential
voitage drop.

However, as mentioned above, quasi-conductors have
considerably more active electric conduction than dielecirics.
This quasi-conductors can have magnetic properties and their
time constant t=g/y are considerably less than those of di-
electrics. Therefore the best analogy is comparing with long
line regime with leakage conductivity G and capacity C in
case of voltage drop U=Uyexp( (-G/C)t] when wave
resistance becomes infinite and cwrent wave is being re-
flected totally.

In distinction of the case of the total reflection of £ - and
A ~components when superconductivity (superconductors)
takes place and case of total refraction quasi-elastic dipole}
the relations (3) have the exponential time dependence for
expectional case with damping ratio &, totally determined by y
and £ parameters of quasi-conducting substance. One should

L = y2 [|acoa/62)fe () ~ A,u04j0t) k1,

]

where 3, and A, dimensionless proportional coefficients

note that in anisotropic substances it is possible to obtain
more compound quasi-conductor and field interaction in con-
sequence of dependence £(®) on direction.

3. VARIATIONAL INTERPRETATION

Now let consider the problem with point of view of fun-
damental variation principle of the least action. Lagrange
function L of electromagnetic field and action 3, according to
(14], transformed according te System International (SL)
have the following forms:

L=Yy2 [(¢E - pH)AV , (1)
. t}{v.l .
s =y2 | fte B - p H)avdt, (3
ty {v) '

where dv - volume element of quasi-conductor. To take into
account dissipation factor £ in (12), (13) we must use () in
complex form. Taking into consideration that we are consid-
ered monochrome waves propagation changing in time and z-
coordinate it is possible to write

L= 32 [(e(@) E? ~ pHY)EL . (9)
{1)

: - Ly s :

s = 12 | [(s(@E* - p H)avdr ., qs)

t (D)

where d1 — length element along z-axis

‘In order to use Euler’s variational equation in (14) and
(15) one must change Lagrange function. Therefore we intro-
duce the charge density function which is equal to z - coordi-
nate charge partial derivative g¢z, t), i.e.

Alz, t)=dg(z,t)/Oz , (16}
and having therefore the dimension of linear charge density,
i.e. Cl/m. Intensities of electric and magnetic fields are pro-
portional to the line charge density and its time derivative
correspondingly:

Designating partial derivatives in (19)on 1, " and A, correspondingly we have:

8/dz - 81/0k, = [2a,)s(w)] [(°4 [02°)al ,

71

E ~(R/02) fe(w) an
H ~(8L/5t) (18)
Then Lagrange function (14) has the following form:
(19)
(20)

[#3]
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g/ot - 8104, = —2A,u [ (874 [8t*)dl

20

fL

Taking into account (20) and (21} we can obtained from Euler’s equation the following expression:

_[[— Al(a“’i 18z%)]e( w) + A,pH (8% /8t2)] =0

)

(22)

As long as (7) equation shall be truth at any segment 1 along z - axis, we have:

FA/B2{ (R A1) 2 (8 (a) u] V2 ) FALBE =0

This equation is single measure wave equation (not using
complex dielectric constant meaning we would have obtained
the telegraph type equation, such as [1] and [3]).

According to solving problem we are not interested the

solution of the boundary-value problem corresponding to

(23). We just, need prove existence of uniform field distribu-
tion in guasi-conductor under the electromagnetic wave influ-
ence.

Indeed, from relation 41/82=0, taking into consideration

FA/O =0 , p#0 (24)

@3)

'E have the following result: £ (@) =0, i.e relation (8) ob-

tained above is based on principle of least action. Moreover,
from (23) it follows that in case of alternating electromagnetic
field JA/Jt=var skin-effect takes place, i.e. d/Fz=var
{except of the case of exponential wave damping ratio con-
sidered above). Last statement is based on equations we used,
which can be obtained from Schvartchild’s variational princi-
ple. Thus distributions of fields in substances (for exampie in
quasi-conductors) satisfy to relation of minimum action.

(1) LD. Landay, EM. Lifshis. Elektrodinamika sploshnih
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T.M. Lanmov

DOYISON SAKALORIN KVAZIKECIRICILORD® PAYLANMASE HAQQINDA

Dayisan sahelerin kvaz:kcqmcllarda miintazam paylanmasiun {soth effektinin mévcud oimamasmm) miimkiinkiyd gésterim
ghstoritmisdir. Sath effekti an kigik te'sir variasiya prinsipi néqteyi nezarinden yozulmusdur.

T.M. JlaumMog.

O PACTIPEJIEJIEHHH IMEPEMEHHBIX IIQJIEH B KBAZHITPOBOMHUKAX

TickalaHa BOIMOMKHOCTD PABHOMEPHOTO PACOPSALACHHA MepeMeHtbIx noneh (0TCyTeTBHE CRHH-a(deKTa) B xaa:mnpononﬁmcax Haria

BApUALKOHHAA HHTCpAperaLma ckrH-ddexTa.

Hama nocmyrpenun: 15.11.99

Pedaxmop: AM. Fawumos
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RESEARCH OF CRITICAL POINTS IN THE ENERGY SPECTRUM TlInSe;
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The present work is devoted to detail study and improvement of the band structure TlinSe,. With this purpose we analyzed the spectrogl-
lipsomeiric measurement results of imaginary and real parts of dielectric function in an energy range E = 1,2- 3,02 eV for detection of Van-
Hove singularities. The classification of the found structures, identification to their transitions in the earlier designed band structure TlInSe,
is carried out. The correlation energy position of structures observed in TilnSe, with the encrgy-position of structures found in base crystal

TIS¢ is found.
INTRODUCTION

Halcogenids of the elements of the third group of a peri-
odic table crystallize in chain and layer structures. TiSe,
TlinSe;, TIGaTe, TlInTe crystallizes in a chain structure.
Many physical properties of these compounds reveal an ani-
sotropy. In connection with the interest to low dimensional
systems the big attention is given to their electron spectra,
which determine the above mentioned singularities of physi-
cal properties. The band structure TlInSe, are carried out by
the authors [1-5]. So in {1] the spectral dependence of the
absorption cocfficient is investigated and the conclusion, that
£ = 1,18 ¢V and the intrinsic absorption edge is stipulated by
direct transitions. In work [2] the opposite conclusion that
TlnSe, -indirectband  semiconductor with E = 1,1420,02¢V
is done and the encrgy of phonons participating in the optical
wransitions(,08eV is estimated. The authois [3] analyzing a
spectral dependence of an absorption coefficient have re-
vealed in the energy range 1,45-1,6 eV direct solved transi-
tions with a minimum energy 1,44 eV. In work [4] investiga-
tions of a long-wave length absorption edge are shown, that
TlnSe, - indirectband semiconductor with £E= 1,21 ¢V and it
is stipulated by phonons with an energy £= 0,045 - 0,005eV,
and also, that the weak abscrption bands with £ = 1,16 &V
and E=1,08eV at 7= 80 K and T =300 K accordingly are
connected with indirect exiton transitions. In same work the
spectra of photoconductivity TlnSe; are investigated. It is
shown, that the crystals have high photosensitivity in the en-
ergy range 0,95-1,7 ¢V. A position of a long-wave length
maximum at the energy 1,2-1,25 eV the authors assign to
indirect optical transitions. Spectroetlipsometric measurement
in the energy range E = 1,2-3,02 eV, which allow to obtain
the imaginary and real parts of dielectric function from ex-
periment are carried out,

CLASSIFICATION OF YAN-HOVE
SINGULARITIES

To improve the band structure TllnSe; we analyze the
critical points. For data processing the analytical expression
for dietectric function is used

f&w) = C - Aexp(ig) (@ — E + i),

where @ - phase frequency of an incident radiation; n - pa-
rameter defining dimension of Van-Hove singularity;
@ - phase angle, defining type of Van-Hove singularity,
I" - half-width of researched peak; A - amplitude of a bell of
researched peak; E - energy of Van-Hove singularity.

Case n = -1 corresponds to exiton state (Fig.1).
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Fig.I. A real and imaginéry part smoothed dielectric function in
pelarization £Lc,

Case n = -1/2 comresponds to cne-dimensional case. There
are two such singularities: a minimum {JD min) and maxi-
mum (1> max). The value of a phase angle g==/2 corre-

sponds to a minimum and a value ¢ = 0 (Fig.2} - to maxi-
mum.

Two-dimensional case corresponds to n =0, The depend-
ence (1) has the logarithmic function form. The value of a
phase angle ¢ = 0, corresponds to a minimum (2Dmin),
@=n/2-saddle point (2D sed) and @=x - maximum {2Dmax)
(Fig.3).

For three-dimensional case n = 1/2 the value of a phase
angle @=3x/2 corresponds to minimum (MQ), ¢ = 0 - to
saddle point (M1), g=1/2 - to saddle point (M2) and p=r
- to maximum (M3) (Fig.4).
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Fig.3.Second derivative of a smoothed real part of diclectric
function in polarization ELc. '

t50
jJ E-fC

THnSe,

Ll

h
=]

5

PEFSE AV IR A B T B I N R N W A N

LU I kN B I R L O B M kN NN A N B N [ I e |

o
0

£ eV

Fig.4.Second derivative of a smoothed rea! part of dielectric
function in polasization £ || .

RESULTS

For the correct definition of the energy position of Van- ©.
Hove singularities, and also their classification it is necessary
to investigate the second derivatives of an imaginary and real
part of dielectric function. On (Fig.4) the second derivative of
a smoothed real part of dielectric function in polarization
Elc is represented. On (Fig.5) the second derivative of a
stoothed real part of dielectric function in polarization E|| ¢
is represented. On (Fig.6) and {Fig.7) the second derivatives
of smoothed imaginary part of dielectric function in two po-
larization ELc and E|| ¢ accordingly are represented.

As result the energy position of Van-Hove singularities
was found, and their classification is made. :

The results are shown in a table ().

Table 1.
- TlinSe,

Energy (eV) | Classification | Polarization | Identification
1.51(7) 3D(MO+MT) Elc - | PS-(P1+P4)
1.64(3) Exiton Elc -

1.72(1) IDmin Ele T3-TI0
1.52(2) 2Dmin Elc T6— T4
2.17(0) IDMi Elc -
2.39%(0) 2Dmin Elc N4 - N5
2.51(1) ID(MOTMI) Elc -
2.67(1) 1D{min+max} Elc -
2.81{2) 2D min Elc -
2947 2D (min+c) Elc N4 - N3

T 1.55(3) 3D MI | Ele ] P5-(R1+P4) |-
1L792) - [ 3DM2+M3) | el o T3I-TI0. |..
i.84(7) 3D M1 | elle G4~ Gl

- 2.25(0) 3D(MOHMIY Elle -
2.46(8) 2D min Elle N4 - N§ -
2.63(2) 2D{max + &) Elle -
2.84(7) 2D min “Ele T Nd-NR -
2905) | 1D min R le e
DISCUSSION

The presence of correlation between singularities ob-
served in base crystal TlSe [6] and TlInSe, is very interesting.
Let's consider in the beginning singularities observed in
TlInSe, in polarization ELc and compare them transitions in
calculated band structure [5).The singularity at the. energy
E = 1,51 (7) eV, being superposition of a three-dimensional
mixed minimum with a saddle, is interpreted by us as transi-
tion P3-P1 + P4, i.e. in polarization E1c only one component
of a doublet registered in TISe. The exiton state at the energy
1,64 (3) eV is observed. Observed by us in T1Se exiton peak
at energy E = 1,35 (1) eV is shified respect of above men-
tioned one approximately on 0,3 eV. It is stipulated by that

_ forbidden band width TlInSe; almost on 0,3V meore than in
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TISe. The energy position of a two-dimensional minimum at
E=1,92 (8) eV will be well agreed with the energy position
of critical point being mixing of a two-dimensional minimum
with a saddle at £= 1,84 (7) ¢V in TISe. We have compared
transition T3-TI0 and t{ransition T6-T4 to singularities at
E= 1,72 (1) eV and E = 1,92 (8) eV accordingly. It is estab-
lished that the structure observed at E= 2,17 ((} eV is a
three-dimensiona! saddle, and at E = 2,39 (0} eV it is a two-
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dimensional minimum and corresponds to transition N4-N35.
This structure will be well agreed with the two-dimensional
minimumn at E=2,36(2) ¢V in TlSe. It is possible to confirm,
that the singularity at E = 2,67 (1) eV is mixing of one-
dimensional mihimum with a maximum, and the structure at
E =281 (2) &V is a two-dimensional minimum. The strocture
at £ =2, 92 (7) is identified as transition N4-N8. Let's con-
sider now the singularities observed in TlInSe; in polarization
Ell c . Structure at £=1,55 (3) eV being a three-dimengional
saddle M1 is interpreted as the transition P5-P1 + P4. As the
energy position of this singularity disposes near of the critical
point according to superposition’ of a three-dimensional
mixed minimur and a saddle in polarization E Il ¢ then it is
reasonably to assume, that it is the same structure. The singu-
larity exhibiting as a mixing of a three-dimensional saddle
with a maximum at E = 1,79 (2} eV we are identified the
transitions T3-T10, and three-dimensional saddie M1 corre-
sponds to transition G4-G1. The energy position of this sin-
gularity also well correlates with a singularity observed in
TIS¢ at energy E = 1,83 (1) ¢V in the same polarization. It is
established, that the structure at £ = 2,25 (0) eV is superposi-

tion of a three-dimensional minimum with a saddle M1 and
can be identified as transition on a line of a symmetry D1-D1.
Two-dimensional minimum observed at E = 2,46 {(8) eV cor-
responds to transition N4-N8. The energy position, and also
classification of this singularity will be well agreed to the
observed critical point at E = 2,36 (7) eV in the same polari-
zation. It is established, that the structures at £ = 2,68 (2) eV
and E = 2,84 (7) eV are two-dimensional minima, and to a
last structure there cotresponds to the transition N4-N&. It is
possible unequivocally to confirm, that the singularity found
at £= 2,90 (5) eV is superposition of one-dimensional mini-
mum and maximum.

CONCLUSIONS

Obtained as result of investigations of structures, and also
their found identification allow to improve of the band struc-
ture TiInSe,. Transitions between electronic levels univalent
thailium are observed both in TiSe, and in TIInSe; almost at
the same values of an energy and represent Van-Hove singu-
larities of one type and dimension.
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TlinSe: ENERJI SPEKTRIND® BOHRAN NOQTOLORIN TODQIQ!

Bu it TIInSez-nin qurutusunun daqiq éyrenilmesi va te'yinina hasr olunmusdur. Bu meqsedle Van-Xov xiisusiyyatlarini agkar
etmoek meqgsedi ile £=1,23,02 eV enerji intervahnda dielekirik funksiyasimn heqgiqi ve mivhumi hisselarinin spektroellipsometrik
dlgiilerinin neticeleri analiz edilmisdir. Tapilan strukturlanin klassifikasiyas: apariimig, TllnSe:-de gqabagcadan hesablanmis zona
qurulusundaki kegidlare aidlivine baxiimigdir. Baza kristali TiSe-de miisahide edilan strukturlarin enerji veziyyatlsri ile TlinSezx-da
goriilen strukturlanp enerji vezivystlarinin korrelyasiyast miigahide edilmisdir.

C.T. Karpamanosa, @.A. Mycradaes, H.A. xaBagos
HCCAEAOBAHHE KPUTHUECKHX TOUYEK B 3HEPTETHYECKOM CHEKTPE TiIaSe,

Hactonmag pafoTa mocuainesa AETAREHOMY HIYYEHUIO M YTOUHEHHIO 30HHOR cTpyETYps! TlinSe;. C 3T0# uenuio Hamut GLIIM Npoasany-
INPOBAHE! PEIYABTATH CACKTPONUIMNCOMETPHHECKHX HIMEPEHNH MHHMOH H AeliCTBMTERLHON YacTeH AWINSKTPH4eckOH QYHKUHH B HHTEP-
Bane 3mepruf £=1,2-3,02 3B Ha npeamer swasAcHyA ocobeHRocTeH Ban-Xopa, MMposcaeHa wnaccndukalig BaMICHHLIX CIPYKTYD, KieH-
THOWKALAA WX NEPEXOLAM B DaMee paccuuTaiol 2oHHoR cTpyKType TlinSe,. Brina obuapyskena KOPPEAAINA IHEPrETHYECKOTO TIONMKERHS
cTpyxTYp, Halmonaemeix 8 TlinSe; ¢ 3HEpreTHUECKHM NONCKEHHEM CTPYKTYP, obnapyxeHHbIx B Gazosom kpucranne TISe,

Hama nocmynsenun: 19.11.99 Pedaxmop: &.M.Noumzade
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IMOBEPXHOCTHAA ITPOBOAUMOCTD 3KCTPYIHPOBAHHBIX OBPA3IIOB TBEPABIX
PACTBOP OB Bio,ssbl‘sTe;; H BizTez":lseo,}

I'.3. BATHEBA, 1.3. AXMEJOBA, Hb. MYCTA®AEB, I'. 1.ABAUHOBA, H.T. CATUI'OB
. Hucmumym Pomeoanexmponuxu AH Azepb. Pecnybruxu
370141 2. Baxy, yn. ©. Aeaesa, 555 xeapman

HMccnenorasa MOBEPXHOCTHAS NPOBOAKMOCTE T DKCTPYAMPOBAHHMIX 0fpasUOB TBEpIbIX PacTzopoe BiosShy sTes n BijTe, s5e47 B pa-
KyYMe, OTKpBITOM BOZLYXE i B aTMOCPEpPe KHCAGDOAA B HHTepBane Temnepatyp 77 - 470 K. BoiacHcHO, YTO NOBCPXHOCTE Cpe3a IKCTpyax-
pOBaHHBIX 00pa3UoB KApYlICHA MEHBIIE, MEM MOHOKPHCTZAHUCCKHX 00paduos. OAHAKO XApaKTep HIMEHEHHA o5 C TeMnepaTypol u ot
COCTABZ OKPYXAKOLIEH Cpeabl B IKCTPYAMPOBAHHEIX U MOHOKPHCTARRUNECKHX OOPA3IAX NOYTH ONHHAKOBEIE,

YUUTLIEAA CYLIECTEREHHYIO pONb MAOBEPXHOCTH BeTBed ¢
MankIME TEOMETpHYECKUMH pasMepaMH (S | MM) B dopmy-
POBAHUK TEPMOIEKTPHYUECKHX CBOWCTE TEPMOINEMEHTOB HA
#X OCHOBE U TEHASHUMKY K MHKPOMUHHATIODHIALHMH TEPMO-

“ 3MIEMEHTOB, @ TAOKE NEPCNEKTHBE MPHMEHEHHA JKCTPYAH-
POBAHHOID TEPMOAEKTPHYESCKOTO MaTepHana, B AaHHOH pa-
goTe ObuIa HCCEAOBAHA MOBEPXHOCTHAA NPOBOTHMOCTE 3KC-
TPYANpOBaRANX 00pa3Los TeepAsIx pacTsopor BigsSb sTe,
u Bi;Te; 15¢y; & nuTepsane remneparyp 77 - 470 K.

Texnonormueckye cXeMbl NOMYYEHNA IKCTPYAIHPOBAHHEIX
00pa3Lop LA YKA3aRHLIX TBEPALIX pacTBOpOB OLIAM 0JHHa-
kopple, OfHAKD, peXHMBbl HX 3KCTPY3HH H MOCNE3KCTpY3d-
OHHOI 06paGoTKH OTNHUANUCE U GLINM YCTAHOBNEHB! 3KCHIE-
PUMEHTANBHO. TEXHONOTHA MOYUEHUS IKCTPYIHPOBAHHEIX
GpycKoB COCTONT H3 CAENYIOMIKX TIOCMSHOBATERLHLX OflEpa-
UHii: HpofResde CHHTE3MPOBAHHOTO MarepHaia M oTHOp
dpaxunn ¢ HeoOXOIHMBIM Pa3MEPOM 3EPEH NOPOIIKA; TOMY-
yeEMe OPHKETOB M3 HCXOAHOTO NOPOWIKA, WOANABNCHHE
GPHKETOS, IKCTPY3HA MaTepuana (Dpukxeros); Tepmoobpa-
GOTKA IKCTPY AHPOBAHHOTO MaTepHana.

Ofpasup ANA HCCACAOBAHHA MOBEPXHOCTHOW NPOBOAM-
MOCTH BEIPEIATHCE ¢ MOMOWILID 2MIEKTPO3PO3HOHHOH uAH
CTPYHHOH pe3KH U3 CAMTKOB B (opme Napaienenunena, a
3aTeM paspe3afiHch NO NAOCKOCTH AMArOHANN Ha IBe HAEH-
THUHBIX KAHHOOOpaTHLIX 00pazna,

Ha noaydqeHHHYX AHATOHANGLHLIX NAOCKOCTAX KIHKOOD-
pasHbix obpazuoe MeromoM knuHa [I] O6mina uccrenopaHa
TeMTepaTypHan 3ABHCAMOCTS MOBEPXHOCTHOY RAPOBOAHMO-
cty. Hameperus MpOBOSIMNMCE B BAKYYMe ~1,33-10 Ta, Ha
BOIAYXE NPU aTMOCGHEPHOM JABICHUM H B atMoOcdepe KH-
chopona faeneHueM ~1,03. 10° Ma.

TemnepaTypHaa 3aBHCHMOCTL [OBEPXHOCTHOR NPOBORH-
MOCTH 3KCTDYMpIOBaHHLIX 0Gpasuop BigsSb) sTe; # BixFez:5€q3
: peACTabneHa Ha puc. 1-3.

BROHO, 9TC BO BCEM HHTEPBANE TEMMEPaTYP JHAYSHUA
NOBEPXHOCTHOH MpOBOAHMOCTH HeoOpaboranuplx IKCTPYAH-
POBAHHBIA OGPA3NOB B HECKOABLKO pa3 MEHBINE, WeM MOHO-
kpucraminiecknx [2] ofpasuos. OnHako, Xapakvep TeMm-
NepaTyproi 3aBACHMOCTH G5 B 0GOMX CIIy4asX NOYTH OHOM-
HaKOBBtH,

Hocne o6paboTkH nopepxHOCTH cpe3a obpastop 3Haue-
HHA TeMnepaTypHoll 3aBHCUMOCTH O DJIA MOHOKPHCTAMTH-
YECKHX M DJKCTPYOMpOBAHHEIX 06pasuoB nprOnmxaloTes
ApYr K APYTY H MOYUTH He 3aBHCAT OT TEMNEpaTypLl H COCTaBA
OKpY}arollell cpeast.

IIpu wiroroBneHHN OGPasIOR M3 CAUTKOB MOHOKPHCTAN-
FIOB HWIH IKCTPYIMPOBAHHLIX TBEPALIX pacTROpoB BipsSb sTes
H BiyTey s8¢0, Ha MOREPXHOCTH CPa3a BOIHUKAET HAPYWEH-
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Puc. . Temneparypuas 3aBHCHMOCT NIOBCPXHOCTHOH TPOBOAK-
MOCTH KCTPY.RUPOBAHHEIX 0Bpatos Big (Sb ;Te;.
1-3 COOTBETCTBYIOT HIMEPEHUAM HA He0OpatoTaHHEX
00pa3suax B BAKYYMS, B HO3SYXE # B ZTMOCHEPE KHCRO-
poaa; 4-5 cooTRETCTRYICT ohpasuamM, NOBEPXHOCTH KOTO-
puix 06paBoTantl INEKTPOXHMHUECKUM TPABTEHKREM H
MCXAHMMECKOH wAHpOBKOH. '
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Puc.2. TemneparypHan 3aBHCHMOCTb NOBEPXHOCTHOH NPOBOAH-
MOCTH FKCTpYAnpoRanubix Spyckos BiyTe; 75¢eq 3, voi-
pe3aHHLIX AMEXTROIPOINOHHOH peaxoll. 1-3 cooTeTeT-
BYIOT HiMepennaM Ha heobpaboTannuix obpatuax B pa-
KYyMe, B RO3YXe H B aTMOCHEDE KHCNOPOda; 4-5 CooT-
BETCTBYHOT 00pa3Lam, NOBEPXHOCTH KOTopELX ofpabo-
TaHbBI 2NCKTPOXHMHUUCCKHEM TPABMCHHEM H MEeXaHH4EC-
xoli wnedionkod; 6 - COOTBETCTRYET UIMEPEHHIO Ha €C-
TECTRCHHOM NOBEPXHOCTH 0bpaziia.
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Puc. 3. TeMuepatypHaa 3aBUCHMOCTE MOBEPXHOCTHOR NPOBOLH-
MOCTH 3KCTpyAKpOBaHHbIX Opyckoe Bi;Teg 7Sey 5, BhIpe-
3AHHEIX CTPYHHOH peakol. OGo3natcHna T XKe Kak Ha
puc.2.

HBIH cnoft TonuHoh ~10-2¢ MxM [3]. Dnextpyueckue croii-
CTB& 2TOrO C/10A M HX JaBUCHMOCTE OT BHELIHHX (haKkTopoB, B
TOM 9HCIE OT TEMNEPATYPSI, KOPSHHBIM 00DA20M OTIHYAIOTCA
OT JNCKTPHUYMECKHX CBOHCTB €CTECTBEHHON NOBEPXHOCTH HTHX
TBEPABIX PACTHOPOE.

Kpuesle Tpas/eHns 1 peHTreHOBCkMe panuele [3] noka-
3EIBAIOT, YTO HAPYWEHHBIA NOBEPXHOCTHLIR Coli CoCTOUT U3
dpyx nmopcnoes. Tlepenid HAPYKHBIA TOMHKPHCTALIHYECKHH
CNOH CONEPHT HEHACBILNEHHBIC CBA3A (H3-3a YAcTHUHOTQ
HApYWCHAA CTEXHOMETPHH B Pe3Y/IbTATE CTOPAHHA H YA¢Ty-
YHBAHHA METKONCTYIErQo KOMITOHEHTA TCATYpa K CeAcHa IIpH
peaxe}, Nerko B3aMMOAEHCTBYIOMHE ¢ KOMIIOHEHTAMH OKpY-
Karoleh cpeatl. Kpome Toro, Hapywennbiii cioif conepsxut
B cebe MHOrOUNCHEHHBIE CTPYKTYPHBIC HedekTH, co3Aalo-
e B 3anpetneHHedl 10He pAIMYHLIE IHEPreTIHYLCKHe

POBAHHLIX OFP

OB TBEPIBIX PACTBOPOB BigsShy sTey H Bi;Te;-5¢

B co0cTBeHROH MOBEPXHOCTA 00pasLOB TREPAMX pac-

-TBOPOB BipsSb, <Te; H Bi;Te,;5eq, BAOAL CAOER, CBA3K CHAL-

YPOBHH 1 BAWANOLLINE HA JHAYEHHE H TEMIICPaTYPHEIE 33BU- -

CHMOCTH FIPOBOZMMOCTH-Cnos. Mz Temnepatypol 3aewcH-
MOCTH o NEPBOTO MOXCHOS Ha MOBEPXHOCTH TREPIOrO pac-
TBOpa BigsSby sTe; nuapnen ypopeHs ¢ sHeprieif akTHEAUMY
~0,14 3B, a 8 cimyyae Teepaoro pacTeopa Bi;Te; ;Se, 5 - ypos-
HH C 3HeprusaMH axrususauuu 0,07 n 0,28 3B. 3ta vacte
HADYIIEHHOTO CNOS CYWECTBEHHO pPhIXAas Y NOPHCTAA.
Benencteure storo, crioft ABRAETCA XOPOWIKM a6CopGenToM,
#TOMB1 M MOJEKYNBI OKPYXAOUICH cpelbl nerxo nuddyamm-
PYIOT B HEro. :

B 3KCTpYIHMPOBAKHOM MaTepHane Liy(nHA IEpBOrc Ha-
PYLIEHHOr (G CIIOA AMEET pasMep 3-5 seped (T.¢. &-12 MKm).

Bropoli HapymeHHsIH ¢Noit ¢OCTONT H3 CHIBHO Zedop-
MHPOBAHHOTO MORMKPHCTATNMYIECCKOrO CNQS NaHHOCC COCTa-
Ba.

Mocne Tpaenenns s reuenne 30-40 MuH. BulABAACTCA
COBCTBEHHAN CTPYKTYPa MATePHANA, T.6. HCTHHHAA NOBEpPX-
HOCTL Teepnoro pacteopa BipsSby sTe; nim BijTe,;;Seqs.
BaxtHLIM ARNACTCA TOT akT, HTO Ha NPOBOAHMOCTE 0CBOGO-
MAEHHOH OT HApYWeHHOrs cnos nosepxHocTH obpainos
TRepAOre pacteopa BigsShysTe; He BIHAOT cocTas OKpY-
KAIeR Ccpebl  TeMnepaTypa.

HBIE W HacHUICHHbIE. JTO HckmoyaeT nHddy2mo aToMoR U
MOJEKYJl OKPYHAOWEH cpeib! B CHOH, U, TEM CAMBIM, BITHSA-
HHC OKpYKaroILeH Ccpelibl Ha MOBEPXHOCTHYH) MPOBOIUMOCTS
obpa3zucs. B cofCTBEHHOM MOBEPXHOCTHOM CMOE KOHLEGH-
TpalHA Hocurenell TOKA SHAUMTENRHO HUKE, UM 8 Hapy-
meHHoM croe. [Moaromy mposoauMocTh coBcTeenHOH fo-
BEPXHOCTH KPHCTANNIOB M IKCTPYAMPOBAHHBIX OOpPA3LIoB
TBEPALIX pacTeopos BigsSbysTe; n BiyTe,;8¢; Mente, yem
NOBEPXHOCTH cpesa obpasuos fo 0b6paboTku.

KpoMe Toro, KMHETHKA TpaBNeHMA NOBEPXHOCTH COBMeE-
CTHO € PEHTIEHOBCKHMH NAHHLIMH NOKA3LIBAIOT, YTO NEPBLI
HApyWIeHHLI noacnoll B CAyYae TEBEPAOro PAacTBOpa
BiyTey75¢0; CHHMAETCA 3NEKTPOXMMHMECKHM TpaBNcHUEM B
~3-4 pasa ObiCTpee, 4eM B CTyuae TBEPLOTO pacTBOpa
BiosSby sTe;. C apyroti ¢cTopoHbl, CKOPOCTh TPABNEHHSE BTODO-
ro NONCACR (NONHKPHCTANIHMECKOTO CTEXHOMETPHMECKOro
cnos) B CAyuae MOHOKPHCTALNHMECKHX 06pasuce Gosbue,
qeM B CMTyYae IKCTPYIHpoBaHHBX o0pasuob. DTu faHHbe
FOBOPAT O TOM, 4TO Mepbulil HAapymeWARIH moacmoldl Ha no-
BEPXHOCTH cpe3a TeepAoro pacteopa Bi;Te;;S¢q; Gonee prix-
I, YeM Ha TIOBEPXHOCTH TBEPAOTO pacTeopa BiysSbsTe;.
[ostomy  moBepxHoCTH2® — NMpoBOAMMOCT:  ofpasuoe
Bi;Te;;8¢y;, He nonmeprapwimxcs obpaGorke, B 2-3 pasa
MEHBIIE, YEM MOREPXHOCTHAA RPOBORNMOCTS TBEPAOIO pac-
TBOpa BiysShysTe,.

OFBITH TAKKE NMOKAILIBAIOT, 4TO B CAyMAe NOBEPXHOCTH,
nOMYy4YeHHON CTPYHHOM! pe3xoit, KPHBRIE TEMIIepaTypHo#d 13-
BHCHMOCTH J5 3KCTPYANPOBAHKBIX OGDPA3LOR TBEPAOTO pac-
TBOpa BiyTe, 73603 CYIISCTBEHHO CTIAXEHB, M RIKOOGPazHbIe
MZKCHMYMBI ¥ MHHAMYMBI HA STHX KPUBLIX OTCYTCTRYIOT.

MexaHn4€eckas MPOMHOCT IKCTPYAHPOBANHLIX 0Bpasnoa
TBEPROrO pacTeopa BipTe,sSeq; B 3-4 pasza NpPeRBIIAcT HPOU-
HOCTD  MOHOKDHCTANAMYECKUX O0Pa3LoB. 3TO NPHBOIMT K
TOMY, MTO TIPH H3rOTEBACHWH 06paILOB M3 IKCTPYAHPOBaH-
HEIX TIPYTKOE €riocefoM ¢TpynHoH pe3ku, TOBEpPXHOCTy Cpe-
38 HapYMIAeTCA B MEHbINEH CTCTIICHH, YeM B CTyMae MOMO-
KpHeTananaeckHx ofpasuos. Beneactsue atoro, B Takom
TIOBEPXHOCTHOM CNIOE OTCYTCEIBYIOT EeheKThl, COZZAIOLAHE
YPOBHH B 3anpellieHHON 30He, a KpHBBIC TeMACPaTYpHOH
JaBHCHMOCTH Og CTIaxeHL! [0 CPAaBHEHHIO ¢ KPHEBIMHA TEM-

REPATYPHON 32BHCHMOCTH O NS NOBEPXHOCTHOID CIOS MO-
HOKPHCTAIIIHYECKHX o0pasios.

[IpHBeACHHRBIC IKCMEPHMEHTANbHBIE AAKHBIE IOKA3bIBA-
0T, YTO 4NA <TAGHNH3AUMK NapaMETPOB TEPMONEMEHTOB Ha
OCHOBE TBepABIX pacTROpOB cHeTeM BiyTerStyTey 1 BiyTer-BiSe;
H HCKJIOUEHHA BIIHAHNA BHEWHHK (AKTOPOB Ha XapakTeph-
CTUKH 3THX TEPMO3NEMEHTOR, HX MOBEPXHOCTE HOAKEA OBITD
ocB0boXAEHa OT Hapywenkoro caod. Ipa 3Tom snexrprme-
CKHE H PEHTTEHOBCKHE LaHHLIE [TOKA3LIBAIOT, YTO fipH pe3ke
IAEMEHTOB IKCTPYOHPOBAHHLIX CAMTKOB TBEPABIX PacTBo-
poB BigsSbysTe; u BiTe,;Seq; kak 3MeKTPOSPOIHOHHEIM,
Tak W CTPYHHbIM cNOGHGamMu, MoaepXHOCTL CpeIa HapylLaeT-
€A MEHBILE, UeM NPHIPE3KE IMEMEHTOR MOHOKDHCTANTHIE-
CKHX C/IHTKOB.

(1]
[2]

P.H. Pybuwwmeiii, B.H ®ducmyae. Hoxn, AH CCCP,
1959, . 123, Me 3, ¢. 542545,

.3.5azueen, .5, Mycmadhaes, H.I" Caduzoe, L LI 460uncs.
Heopr. marepuamsr, 1998, 1. 34, Ne 7, c. 308-810.
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[31 MTI Rux, 1.H Pwubuna, A.H Hy6posuna, F.1LI. ABou-
no¢. 3. AH CCCP, Heopr. matepnans:, 1988, 7. 24,

Ne 4, ¢. 688-690.



G.Z. Bagiyeva, C.Z. Shmadova, N.B. Mustafayev, G.C. Abdinova, N.Q. Sadiqov

BinsSb1sTes VO BiTez:Sens BORK MOHLULLARI EIK_STiRliIz_iYA OLUNMUS NUMUNSLSRIND® SO TH
KECIRICILY

. BiosSbisTer va BiiTezSe0abark mahlullanm ekstruziya Gisulu ile alnmg niimunslsrinin miixtslif miihitlorda 77-470 K intervalinda
sath kegiriciliyi tedqiq edilmisdir, Mileyyen olummusdur ki, ¢kstruziva iisulu ile alinmais niimunalerin kesilme sathi monokristal
niimunelare nisbeten daha az pozulur. Lakin her iki halda g5 -in temperatur vo otraf mohitden asililigs eyni xarakterda olur.

G.Z. Bagiyeva, D.Z. Akhmedova, N.B. Mustafayev, G.D. Abdinova, N.G. Sadigov

SURFACE CONDUCTIVITY OF THE EXTRUDED SAMPLES OF BiysSbsTe; AND Bi;Te;;Se;;SOLID SOLUTION

Suriace conductivity o of the extruded samples of Big 5Sb, sTe; and Bi;Te, ;Seq 5 solid solutions have been investigated in vacuum, open
air and oxygen atmosphere over 77 - 470 K temperature range. 1t is ascertained that'cutting surface of the extrudad samples are distorted less
in comparison to monocrystalline ones, However, character of variations of o depending on temperature and composition of ambient at-
mosphere are approximately same one for extruded samples and monocrystalline ones.

Hama nocmynnenus: 20.09.99 Pedaxmop: I A6dunce
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BJASAHHUE IPHMECH CBHEIA H TEPMOOBPABOTKH HA CONNPOTHBHEHHE
NEPEXOHOT O KOHTAKTA BizsShys - KOHTAKTHEIE CILIAB

M.M. TATHEB, ®.C. CAMEIOB, H.3.TACAHOB
Hrcmumym Pomoanexmponuxu AH Azepbatioocana
370141, 2. Baxy, yn. @. Azaesa, 355 xeapman

Hecnenobano paugeHre npumeceit Pb a axerpyaupopanniix 0Gpa3iax Teepaoro pacreopa BiysSh,s H Tepmoobpaboriy Ha conporwene-
HME NEPCXOJHOTO KOHTEKTa (I'x) ITOTO TBEPAOTO PacTBOPa CO CMNABoM Byna B uwtepsane remneparyp 77-300 K ¥ HanpameHHOCTH Mar-
niioro noan ~74-10* A/m. BriscHeno, uto npumeck Pb, co3fabas B TBERAOM pacTaope AKUCMITOPHLIE UCHTPLI, MDHBOAAT K POCTY KOHUEH-

TpauvH Jbipok H YMEHBLWEHHIQ I'y KOHTAKTE.

B [1] faito noxazaHo, 4TO NEPeXOOHOE KOHTAKTHOE CO-
ApoTHEREHNAE { I} TRepaoro pacteopa BigsShys co cnnasamm,
colepkatuMy aToME1 Pb o Sn, onpepenserca, B OCHOBHOM,
auddy3nedl aTOMOB ITHX INEMEHTOB H3 KONFAKTHOMO CINABA
g TBepArlly pactaop. [na o60CHOBAHMA NAaHHOTO Mpeanosno-
KEHUR ObINa UCCNMENOBARA IABHCHMOCTE 3KCTPYOUPOBAHHBIX
o0paslop TBEpLOro pacTsopa BigsSbis co cnnasamu, coaep-
AAUMMH atombt Pb 1 8Sn oT copepianna nprmeceii CBAHLA B
TBEPAOM PacTBOpE. '

Hceneaopanua NpoH3BOOHTHCE B HHTEPBANS TEMNCPATYP
~77-300K 1 HanpAkeHHOCTH MarHuTROro nonA ~74-10° A/m,

IACSKTPHIECKHE H3MEPEHHA TNIPOBOIWIH BAOGMbL OCH IKC-
Tpy3uu. Brini nceneposanm o6pasipl, HE NpolIeAMIHE NOCTE
IKCTpY3HH TepMOoOpaboTKY, K 3TH Xe ofpa3usl, NpolleawHe
focne FKCTPY3NH TepmoobpaboTky npu ~503 K B TeueHne 5
yacor [2].

Ha puc. 1 nokalaHa 33BHCHMOCTE CTPYKTYPBI «TBEDILIH
pacTeop BigsSbs-KOHTAKTHSIH MarepHan» (COCTAB KOHTAKT-
Horo MatepHana (Mac.%) 25Bi+50Pb+12,55n+12,5Cd—cnnas
-Byna), a Takke 3aBHCHMOCTE YAENBHOTO CONPOTHBACHKA (O)
TBEPAOTO pacTeopa BigsSby s oT koHuentpaunn Pb nipa ~77 K.
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Puc. ] 33BHCHMOCTH TEPEXOIHOTO KOHTAKTHOO CONPITHBICHHA
H YACHLHOMN) CONPOTHBREHNA NpH ~77 K OT xoRUSHTDA-
wnn canaua, Kpuseie | i1 3 otaocarca k obpazuam
BigsShys, 1e apowenminmM TepmoodpaboTky,
a2 v 4 - x o0pasuam, NpoweIwHm Tepmoobpaborky no-
CNE IKCTPYIHH.

BHAHO, YTO, KaK B OTONOKEHHBIX, TAK H B HEOTOMOKEHHEIX
obpazuax, npu Manelx koHueuTpauuax (ne 0,05 ar.% Pb),
3ABUCHMOCTH £ W 0 OT KOHUEHTPALMA Pb npOTHEONON0K HEL
npyr xpyry. Tipn konuenTpanuax Gonsue 0,05 ar.% Pb, 3a-

BECHMOCTH I'y H 2 OT KOHUCHTPALHH CBHHLA YAQBAETBOPH-
TENbHO KOPPETHpYOT Mexay coboit. Kpome toro, mpn ~77 K
¢ pocToM xoHLeHnTpaund Pb B TBepaoM pactsope BigsSbhys
3ABHCUMOCTD (rk-rka) /r*o W {2-pPp} /Pa OT HANPAXKEHHO-

CTH MATHHTHOTG Nons (H) ocnabnserca. 3neck r, o » Pa- €O

APOTHBICHHA NMEPEXOAHOTO KOHTAKTA N YICALHOC COMNPOTHE-

nenne BigsSbys npy OTCYTCTBMH MArHATHONO NOAAE Iy H 2 -
B MarHATHOM none. JIpH Manbix KOHLEHTPAUMAX 3aBHCH-
MOCTE (I, Iy 0} 7 r 0 OF H CHAbHEE, YEM 3aBUCHMOCTD Mar-

HUTOCONMPOTHEASHUA OT H. C pOCTOM KOHUEHTpaunw Pb s
TBEpAOM pacTBOpe BigsSbys BenwuuMa (ry-ry ) /ry, MpH-

Onuxaetca k IHAYENNO (0-p,) /Py (PHC. 2). Bo Beex cy-

HaAX Iy U P OTONKEHHBIX 0Opasuoe Gonee UYBCTBRTENLHLY K
HIMEHEHHIO HANDPAKEHHOCTH MATHWUTHOPO NONA, 4eM YV He-
OTOMOKEHHBIX 00pa3uos (Tabnuua).

oF n F—— 43
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Puc. 2. 32BNCHMOCTH NEPEXOAHOTO KOHTAKTHOTO CONPOTHBACHKHA
H MarHHTOCOAPOTHRACHHA OT KOHICHTPALMK
camnna npn 77 K w 4=7410" Aim,
OGo3navenHna Te e, 4T0 H Ha pHc. |.

" OF Phat

Tlpn HanecesnH KOHTAKTHOFO CIUIABA Ha TOPLUB! TBEDPAOTO
pacTaopa BigsSbis nponcxoout B3akMHas auddy3Ha kommo-
HEHTOB TBEPHOTO PAacTBOpa W KOHTAKTHOTO CIUTaBa ApPYr B
apyra. [loyromy, 8813 KOHT2KTA BOIUMKAET MPHKOHTAKT-
Helll Cnofl AAHHOTO TBEPAOTO PACTEOPA, CHASHOMETHPOBAH-
HOTO ATOMaMM CBHHUA W ONOBa, W 3TOT chaofl oBnagaer
p-THNoM npoBomMocTH NpH ~77 K [3]. [Moatomy, p6nuzu



M.M. TATHER, ®.C. CAMENOR. H.D. TACAHOB

Tabmuua. MaMeHeHUE KOHTARTHOTO {AX/ o) max W YBEINBHOTO (A0/ Do) max CONPOTHBACHHA YHCTOTD M IEFUPORAHHOTO Pb o0pasnos
Teepacre pacteopa BiysSbys

O6pasiist, He npowemane TepMo- | O6paiue, npoweawne TepMoot-
Conepmatie aBpaboTky rMocne IKCTPYIUU PaGoTKY NOCAS IKCTPYIHH NpH
Pb B BigsSbhis 230 °C s TeueHue J yacon
ar% (A2/Cp)max | (40700 max (Ar/Zo) nax {40/ P0) max
77K | 300K | 77K | 300K 7TK | 300K | 77K | 300K

0 225 0.23 1.83 1 022 1L20 | 045 7.30 0.31

0.001 174 0.46 1.57 0.0% 6.68 0.65 6.00 0.29

.005 "1.66 1.09 1.80 1.20 0.42 0.20 1.32 0.35

0.01 1.31 0.70 1.50 0.80 1.02 1,61 0.26 0.40

0.05 0.25 0.38 | 0.27 0.56 0.19 0.24 0.19 0.43

0.1 0.22 0.22 0.23 0.50 0.12 0.24 Q.11 0.34
KOHTaKTa O0pasyeTca nepexomnas oOMacTs ¢ TBEpABIM pac-
TBOPOM C N-THNOM NPOBOAUMOCTE NpH ~77K, H Iy KOHTAKTa W, f-%
Ha OCHOBe YHCTOro BigsSb;s onpenensercs, B OCHOBROM, CO- o R
NpOTHBNCHHEM Y3KO30HHOH nepexoaHo obaact, 2

TIpu nermposakuM BigsSbs akuerropusimu atomamu Pb N
KOHUCHTPAIHA NEKTPOHOB B HEM YMEHBIIAETCA, H TBepAbLi _ )
pacTBOp NpE koHueHTpaumax Pb Sompwex 0,01-0,05 ar.% '
apHobpeTaeT p-run npoeoaumocth npu ~77 K [3]. B pe- 8
3yAbTaTe, B 00pa3uax Ha OCHOBE TREPAQTD PacTBOpA, JIErH- tr a Q Q0 9
posanuoro Pb ¢ xoHuerTpammnedi Sonbine 0,01-0,05 ar.%, p-n
nepexonias obnacte OMHIN KOHTAKTA OTCYTCTRYET. Benea-
CTBHE 3TOrO, Iy B 00paziax Ha ocHOBe NETHPOBAHHOTO 'TBEp-
noro pacTeopa BigsSby; Merelme, yeM b 0fpaziiax Ha ocHOBe 0+ ‘4
YHCTODO TREPAGIO PACTBOPA. L1 iy ; 3
Npu xouneutpaunax Pb Goneuwmx 0,01 ar% Teepaniil 0 qot 005 - 01 Phar%

pacteop BigsShys obnanaer p-TUMOM [PCBOAMMOCTH NpH
~TIK, u B 5Tolt OBNACTH o TBEPAOTO PacTBopa ¢ POCTOM
koHneutpaimu Fb npojomiaer MenNIeHRO NAakaTh. Briue
0,01 at.% cOnpOTHRNEHNE MEPEXOAHOrD KOHTAKTa 06pasion
OMpefenaeTca CONPOTHRAEHHEM nepexona BigsShys, merupo-
padHoro Pb — KOHTAKTHBIF chinas.

MpusenetbiMi  COOGPAKEHHAMY  YAOBNETEOPHTEALHO
o0BACHASTCA W 3aBHCHMOCTE [ OT KOHUEHTpauuu Pb npu
~300 K (puc. 3). '

B OTOMOKEHHBIX 2KCTPYAUPOBAHHBIX QGPasLAX TBEPAOTO
pacTeopa BigsSbis KOHUEHTPALMA CTPYKTYpHBIX AcdexTon
MeHbille, YeM B HEOTONOKEeHHBX ofpasuax. BermeacTeye arto-
FO, MOOBHKHOCTD MMEKTPOHOB M ABIPOK B OTONKEHHHIX 00-
paiuax Gonee Bhicokad. Kpome TOrO, M3-32 CUnLHOH RedekT-
HOCTY CTPYKTYDLI B HEOTOXOKEHHWX ofpasuax npuMecd Pb

Puc. 3.33aBRCHMOCTH TIEPEXCARON0 KOHTAKTHOTO CONPOTHRBACHUA
¥ MarHHTOoconpoTHeReHHA fipH ~300 K or xoHueHTpamn

cpHaua b H=74-10" A,
Ofoadaventis T ke, 4To | Ha puc. 1.

MeHEe akTHBHbL. [TO3TOMY B HEOTOXOKEHHBIX, A Takxke B of-
pasuax, NerHpoBaHHBIX Pb (Fog. NpepanupyloT MEHSE NOA-
BEDKHbIC HOCHTE/M 33pAAa), 3aBHCHMOCTL (ry—ry ) /Iy, H

{(P-Po) /Oy OT HATIPAKEHHOCTH MATHUTHOTO nons cnabee,
4yeM B o6pasLax Ha OCHOBE HENErKPOBAHHOIO OTONCKEHHOrO
TBEPROTo pacTEopa BissSbs.

TakuM 00pasoM, pesynbsTaTsl, MOMYYEHHHE HA ofipasnax
Ha OCHORE TREPACTO pacteopa BigsSb,s, meruporannoro Pb,
NOBTBEPAAAIOT NMPAaBHILHOCTE MEXAHH3MA, MPELTOKEHHOM

B[}

{1] @.C. Camedos, MM Tazues, J.IH. Abdunos Tepmo-
BNEKTPHEN W ux npumenenue, Cankt-Ietep6ypr, 1999,
¢.74-77, '

MM Tazues, 3.@. Azacs, A L. A6dunos. Heoprannye-
CKie MaTepransl, 1994, 1.30, Na3, ¢.375-378.

MM. Tazues, J.IUI A60unos. Heopraumueckne mare-
puansl, 1995, .31, Nel 1, ¢, 1405-1407.

2
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M.M. Tagyey, E.S. Samadov, N.E. Hasanov

QURGUSUN ASQARLARININ VO TERMIKi iISLONMONIN BissShis -KONTAKT ORINTIiSI KECIDININ

KONTAKT

UQAVIMOTINO TO'SIRI

Qurgugun agqarlarimin ve termiki islonmenin ekstruziya olunmug BissSbrs berk mehtulu ile Vud erintisinin kegid kontakts mii-
gavimetine {ry} to'siri ~77-300 K temperatur intervali ve maqnit sahio intensiviiyinin ~74.10+ A/m giymetinadak tadqiq edilmisdir.
Miisyyan olunmusdur ki, qurgusun asqgarlan bark mahlulda desiklerin konsentrasiyasin artiraraq r, -nin azalmasina sabab olur.
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BIUAHHE NPUMECH CBHEIA M TEPMOOBPABOTKH HA CONPOTUBIEHHE NEPEXQIHOrQ KOHTAKTA BigsSbys .o

M.M. Tagiyev, F.S, Samedov, N.E, Gasanoy

THE INFLUENCE OF Pb IMPURITIES AND THE HEAT TREATMENT ON THE TRANSITIONAL CONTACT
RESISTANCE OF BigSh,; —-CONTACT ALLOY

The influence of Pb impurities in extruded samples of BigsShys solid solution and the heat treatment on the transitional contact resistance
(zx} of this solid solution with Wood alloy in the temperature range 77 10 300 K and magnetic field intensity 74.10° A/m have been investi-
gated. It is established that Pb impurities create in solid solution acceplor type centers, which leads to increasing of hole concentration and

decreasing of the r, contact.

Aama nocmynrenun: 02,711 99 FPedamemap: JLHI ABounos
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HCCIEAOBAHHUE H3MEHEHRS V/R-BAPUALIMU B CHEKTPE HOBOH HR JEJIb®HHA
' CO BPEMEHEM

M.B. BABAEB
Lllemaxunckan Acmpoguzusecran Obcepsamopun AH Azepbaiioncana
Ilemaxa, noc. FO. Mamedaruesa, Obcepeamopus

B cdcnpe Hoeod HR ean(mia 00Hapyers): H3MEHEHHR NPODHACH IMACCHOHHBIX MMHNE CO BpEMeHEM; KOPOTROBPEMEHHLIE H TON-
TOBPEMEHMNBIE HIMEHCHHA COOTHOWEHUA V/R-BAPHALKH IMHCCHOHHBIX KOHCTAHT, OCOGEHHO B IMHWIX AA4959 u 5007 [OII1), nonopota-Hpy

u reana — Hell A4686.

3peana Hosan lemudinia 1967=HR Del (a=20741" §+19°05")
snepeeie HaGmronamacs, xak Hoeaa, 15 wmoua 1967 roga.
[IponomacuTenshue GOTOMETPHYECKHE H CICKTPANLMLIE HA-
Gmonenna nokazanu, 4To BCe hassl BCOBILIKH DPOTEKATH
CYSHB MEANEHHO; INWDL Yepes TeThipe HEACAH NOCIE OTKPLI-
Tua Hosoil, 8 1mone, oMa poctarna m,=5%. 0, jareM nAT:
Mecauen OMeck ¢¢ OCTABANCA MOYTH MOCTOAHHBIM H TOMBKO
6-13 nexabpa 1967 ropa 6neck e HeOKNAAHHO YRETHMYIICA
1o m,=3". 5. Kak suano, paseutue scrsiku Hopoi dene-
Guna 1967 MpoTeKANo QUEHb MEANEHHO, YTO TO3BOAMIO
MHOTUM HabmonatenaM ee mpoHabmopath. [lostomy, cuc-
TEMATHYeCKOe HaOMONEHMS 3BE3ON HAM0 BOIMOXHOCTL Of-
HApPYXHThL PAN ABNEHHE, KOTOpPRIE 20 3TOTO He HalmoIanuct
v Apyrux Honeix. Tak nocne nepsuunoro MakcHMyMa 6Gne-
CKa, TNe JO0HEEH HauMHATLCA cnaj Gnecka, y atol Horoii
3APETHCTPHPOBAHLL ellie ABe BCTBILKH, 0O UHTEHCHBHOCTH
CPABHHMBIE € OCHOBHWM MaKCHMYMOM [1].

Pe3yneTaTel MHOMONETHHX HCCMERoRAHU nHHefyaToro ¥
HenpepoiBHOTO cnekTpoe Hoso#t Jlensdmna 1967 r. pringmnn
HEKQTOPHIE OCODEHHOCTH B M3MEHEHHAX COExTpOR HoBoOWH.
Brio obuapymeno, yto HR Jeno(lna ABRAETCA KaTaKIM3-
MHYEC KO TIEPEMEHHON C HEKOTOPBIMH OCOGEHHOCTAMH.

C uenblo M3YHEHHA W3MEHCHHA F/R-BApWALNH B CnekTpe
ua webynspro#t craanut Hosol Henvduua B nepron ¢ 1968
no 1990 roaw pa 2*-M Teneckone IHAO AH AscpGabinkana
noayueno okomo 100 cnextporpamm. M3 wux 6o oTobpa-
Hbl COEKTPOTPAMME!, HA KOTOPLIX XOPOINC HASHTH(HLHPY-
torca npopann auuuit AA4959 w1 5007 [O111], Hell L4686,
sogopona Hp cepur Ganbmepa, asora NII1 44640 # ap.

Panee [2] naMu H3yueHa CTPYKTYPa W H3MCHeHHE napa-
METPOB JanpelleNHLIX THHEA kuenopoga [OIIT] 4959, 5007,
4363, sieoHa Nelll 3869, renus Hell 4686, Hel 4471, pono-
pona Hy cepun BanwmMepa, azora NIl 4640 u ap.

Bpemenunte usmenenni cnektpa Hosoif HR Jenvdmna
NOXA3a/1K, YTO WHTEHCHBHOCTH USHTPANBHBIX KOMITOHEHT ¥
PATNUYHBEIX JIHRHA pasnuiHe!, HabmoaaoTea F/R-sapaauun
¥ BCEX JIMHEH, NMpUBefeHHLIX BhIlE. ¥ 3aMpeileHRLX NHHMY
(O] u Nelll va parnedt HeGynApHOH cTanuy Haubomee M-
TEHCHBHEIMY ABIMIOTCS LSHTPANLHLIE KOMIIOHEHTbI, BCe M-
HHH HMEHOT 4-KkOMIOHEHTH! [3,4]. Takwe npoguny wabmona-
nuck Ao 1978 roma, kpome TOro HAODMHOOANHCL HIMEHCHHA
LEHTPANBHEIX HMHTEHCHBHOCTEH KOMIIOHEHT CO BpeMeHeM.
Ve, HauHHat ¢ 1978 roma, rabmoparoTes U3MeHeHHs npo-
daned mennit [Ol11]): y HEX cTANK CRALHee kpaiiHue KOMTIO-
HEHTHE, @ Y BOAOPOAHBIX — Ha0BOpOT: CUABHEE CTANM BHYT-
PEHHKES KOMITOHEHTbI [4].

TlpomomkATenbHble- HAGNIOACEHA NOKA3aH, 4TO, KpOME
3THX U3MeHeHHH npoduneli cnekTpansHBIX AHHWI B criekTpe
Hosoit HR denbduua, nomyenusix 8 1968-1990 rr. xoporwwo
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Puc. 1. ipodrnn manul AA4959 v 5007 [OI1], Hpu Hell 14686
B YETBIPE PATHBIC JATHI,

HADJIOMAIOTCA U ADYIHE OCOBEHHOCTH B MIMEHEHUH NpodH-
Aeil IMUCCUOHHEIX NUHKH B HEGOABWOM HHTEDBANE BpEMEHH
33 OAHY HOUbL, 3 HMEHHO - KPATKOBPEMEHHBIE HIMEHEHNA OT-
HOWEHWT V/R UECHTDANBHLIX KOMTIOHEHT 3MHCCHOHHLIX AU~
HHii, ocoBeHHo KpadtHUX koMnoHeHT. Yaule pcero Habnona-
€TCA  YCHNeHWe KpacHOH KoMRoHeHTH: [V —K, a uHorpa



K OBAHHE WIMEHEHHA V/R-BAPUAIINN B CTIEKTPE HOBOI HR JETEPHHA €O BPEMEHEM

CHLHEE CTaHOBMTCA qmoneronaa kommoneuta J—V (eM. M3 puc.2 BuaKo, YT0 COOTHOWEHH V/R kpailui koMno-
pre. 1}, HeHT CMILHO MameuseTes B 1968, 1975, 1973, 1984, 1990 r.,

Takan xapThHa uaﬁumnaercu He TONLKO B JANPEIISHHBIX 2 MHOMA NOAYMaTcs o6paTHas KapTHHa, 33 KOPOTKOE BpeMA
auuuax kucnopona [OII] AA4959 » 5007, a Takke B nuHUZX ~ CTAHOBHTCA CHIRHEE TC KpacHad, TO $HUONeTOBAs KOMITOHEH-

BOROPOLA K Tenns (puc.1). Ta.
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Puc.2. MaMmenenue V/R-papHauiit BoAOPOLa, TENKMS H 3aANPEIIEHHBIX KHCODOA BO BPEMEHH

M3 puc.2 TaKKe BRAHO; YTO H3MEHYMBaA KAPTHHA HaGMo-  OT/IHYATBCA MO BpeMeHH. Bo Bpema BpailgHusa no opbure, B
A2ETCA HE ToAbkO B 3ANPCINEHHbIX NHENEX kucaopoda [OIH}  saBHcumocTd oT dassl, ropsAdad 36€3Aa B 3aTMEHHOH CHCTEME
AA4959 1 5007, OTH AMHNAK oOpasyloTca TOABKC B 04eHb  T0OYEpeHo fymeT 0CBEIIATE N PA3OFPEBATE DAKY W3 KOMNQ-
oTHANeHHLIX o0onodkax Hopoll, ¥ KOTOpbIX NAOTHOCTL  HEHT €rycTka DOMbuie, uMeM OCTANbHBIS (¢M. pHC.3), BCAGHCT-
OUEHb Maa M0 CPABHEHMO ¢ GOTOChepoit IBEIAB KAN ANC-  BUE YETO WIMEHRIOTCA (UIMYECKHE YCIOBMA B OTAENLHEIX
KOB, KOTOpbIe OGHAPYXHBAIOTCS oKoNo raagHoll seeamps. Ta-  crycTeax [4].

Kad K& KapTHHa Haﬁmo,uae'rcn B JIHHAAX BOAOROAA CEPHH
Banemepa o reama, y KOTOPBIX OCHOBHBIE YACTH STHX JHHHA
ofpasyloTca B HMCKaX M Ha paHHeld cramuy - B ofonoukax,
OKpYKAOLIKX Boio cueTeMy Hoeo#t HR Jlenntuna. Kak sip-
40 H3-pue.2, B 1968 rofy 3HaueHHs F/R-papualuy pasnwyHet
AN PAINWMHLIX TPYMN AHHHA. Hanpumep, B IHHHH renyd
Hell 4686 u sonopona-Hp OHH MEHBILE eNMHANEL 3 Y 3aflpe-
mennpx [Ol1] onan Gonbie enuHALBL. 3HaUMT B 1968 rogy ¥
aanmii [Oll]] duoneToran KOMMOHEHTa CHNLHEE, YEM Kpac-
Hat (R), a y nHHWH reaus ¥ BOAOPOAA — Hao0OpOT: KpacHad
koMnoHeHTa (R) cHARHee, yeM {HoneToBad (V) KoMNOHEeHTa.
DTH COOTHOMICHNA: M3MENAIOTCA K O TONAM M [0 HOYaM.
OHH NOK43aNH H3IMeHVMBHIH Xapaktep co BpemeneM. Ecnu
MBI MOWKEM OfLACHHTH JONTOBPEMEHHHIE H3MeHeHus F/R-
BADHALMM TIO OAHOH M3 3THX 3 Bepcuii [4], T0 HEBOIMOXKHO
O{FBACHATL KPATKOBPEMEHHbIE H3MEHEHHA, NOCKOIbKY HoBas
HR HenvduHa He ABaserca 3sesmoit Tana DQ lepkyneca w
He UMeeT Ty(OKOro NpoBaia B H3MeHeHHH §necka, a TaKke

He oOnanaeT TakoH MOHOH neinesolt ofonouxoi, kak y FH Rpa. quen- Rpae. puei.

3men. Puc. 3 3aBUcHMOCTD Npoduuieli IMHCCHOBHBIX THHUI BOZMOX-
[To-BrauMoMy, Takol Xapakrep HIMEHCHYA, HMEHHO Hbix 060n0uex HoBbIX OT FEOMETPYH H YTA8 HAKNOHA X

KPaTKOBPEMEHHLIE H3MEHEHHA, F/R-papHaupn 3aBHMCHT, npe- YUY SPEHHS,

KAE BCEro, 0T ABOHCTBEeHHOCTH camoii Hoboii [4]. A apoiict-

BEHHOCTE 3Toft HoBoft 3Be3aB! yke obHapyeHa K onpeileNen Xapaktep 3THX BLILIECTIEPEYHCNEHHBIX WIMEHEHMHA, no-

nepnofi. Bee Habmopatenn NpeAnonaraoT, YTO CHCTEMA ¢O-  BHAHMOMY, JABUCHT OT MNOTHOCTM BEIUECTEA B CryCTKe, TOC
CTOHT H3 OUYeHb TFOPAYEro Benoro KapnuKa (Sp BO, 06pa3y10TCﬂ OTACABEBIE JIHHHKN H, COOTBETCTBEHHO, H3ME-
T,=33000°K) n xonomHolt (Sp.K8,T;=3000°K) smesmei, HATEA COOTHOUIEHHA SMHCCHOHHBIX KOMIOHCHT, 0co0EHRO ¥
JANOARAOLICH CBOI KPUTHYeCKYIo TonocT Potra, npwem — JTHMHT AX4959 1 5007 [OFI]. TIoCkobKy REPBBIA MEXaHIIM,
cHCTeMa 3aTMeHHas [6). Bo Bpema 3aTveHuA, nanaiomuit vz  NPHBOAALLE TYMAHHOCTb B COCTOAHME CBCYEHMA CCTh doro-

OTAENBHEE CIYCTKU MBUTH CRET OT ropseit 3sesns) Gyper  HOHHIALUMA © NOCIEaYILEH pexomﬁuﬂauucﬁ, OH JaeT pas-
pelitetbic IMEHN. BTOpol e MeXaHH3M, BLI3bIBAIOIINI CBe-
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YeHUe TYMEHHOCTH HA 3TOT PAa3. B 3ANPEIMEHHBIX AHHUAX,
€CTE MEXaHH3M 3MeKTponHore eo3bywaenua [7]. ITo atok
BpUMHHE, BO BPeMA BpalllcHMt ropavcH 38€348l, KOTOpan
NORHOCTEIO ocBewlaeT obonouky Hosol, no opbure 8 3anu-
CHMOCTH OT a3kl 3aTMEHNA OHa OyAeT pasorpesaTs WIH oc-
BEIATh OTAEIBHEIE CTYCTKH NO PASHOMY H, COOTBETCTREHHO,
H3IMEHHTCA BOI0YKIenue i GOTOHOHMIALNA, YTO NPUBOANT K
HIMEHEHHIC HHTEHCHBHOCTH IMUCCHOHHLIX KOMIOHEHT, 06-
Pa3YIOIOMXCA B 3THX crycTkax obonovxn Hoeoit. Kax BHAHO,
Takoft addext OyHeT xopowo HabmopaThca MPH KOPOTKHX
skenosHUnAX. Tak kax cama Howas ovens cmafan (12.5

by

3BE3AHON BENHUMHLI), ¥ HEC TAKOIO CHEKTPANILHOTG MaTe-
PHARA ¢ KOPOTKHMH 3KCIIOIHLIHAMH HET.

Hrak, 8 cnextpe Hosoit HR [lensduna enepsrie ofSHa-
PYXKEHbI: HIMEHEHHA TpodIIeH IMHCCHOHHBIX AWRHMN CO
BPEMEHEM; KOPOTKOBPEMEHHRBIE H HONTOBPEMEHHBIE M3MEHE-
HIiA COOTHOWEHHA V/R-BapHalliH MHCCHOHHBIX KOHCTAHT,
ocobenno b AuHwtx AA4959 u 5007 [OlI), eopopona-Hy
reans — Hell 14686, Takue HalmoneHus ¢ KOPOTKHMM Bbi-
AepxxaMu Mornd Ovl moareepmnts AsolicTBeHmocTs Hosolt
3pe3fibl B nozaded HeSynapHoft cragum M Zamu GBI BoIMOXK-
HOCTh YTOUHHTH MTEPHON CHCTEMBL.
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M.B. Babayev

YENI HR DELFININ SPEKTRIND® V/R-DOYISKONLIYININ ZAMANDAN ASILI TODQIQI

Yeni HR Delfin ulduzunun spektrlorinin tedqiqi gésterdi ki, emissiya xetlerinin profilleri zamandan asils olaraq deyigir. Emissiya
komponentlarinin nisbeti V/R-variasiyasi, qisa va uzun meddoatli deyiskenliya malikdir. Bu deyiskaniik ziing xiisusen qadagan
olunmug Oksigen xotleri: AA4959 vo5007 [O111], hidrogen - Hy ve helyumun-Hell 14686 xetlerinda daha aydin biiruze verir.

M.B. Babaey

THE INVESTIGATION OF TIME CHANGES OF F/R-VARIATION IN THE SPECTRUM OF NOVA HRDEL -

In the spectrum of Nova HR Dei of the emission line profiles and the sort-time and tong-time changes of "/ R-variation relation of émis-
sion constants i lines [Q111) A24959 and 5007, Hy and Hell L4686 especially are observed.

Hama nocmynaernus: 25.03.99
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