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ELEKTRIK BOSALMASINDA BAS VERON ELEMENTAR PROSESLORIN
DINAMIK XASSOLORI VO TEZLIK XARAKTERISTIKALARI

T.X. HUSEYNOV
Baki Doviat Universiteti, Z. Xalilov kii¢., 23, AZ-1148
htarlan@mail.ru

Bosalma corayaninin ¢ox kigik modulyasiyasi halinda rekombinasiya rejiminde uzununa elektrik sahosinin intensivliyi,
bosalma corayaninin modullagsma darinliyinden bdyiik olan giymatlo modullasir. Yiiksokenerjili saviyyalorde hayacanlagmalarin say1
elektrik sahosindon eksponensial asili olduguna gors, elektrik sahasinin bu ciir rogsleri hoyacanlagmalarin orta saymi yiiksaldir ve

naticado bosalmanin effektiv siialanmasi artir.

Helium bosalmasinda metastabil atomlarin konsentrasiyasinin ragslarinin amplitudu, tezliyin 2600 Hs giymetindo maksimuma
malik olur. Fazaya gors siiriismo tezliyin hamin qiymotinds isarasini dayisir. Bosalma carayaninin modullagmasi rejiminds miisbat
stitunun xatti nozoriyyasi osasinda amplitud-tezlik vo faza-tezlik xarakteristikalar1 hesablanmigdir. Molum olmusdur ki, tezliyin

Vv, = (271-)_11 /z-;liz-nzl +a,n, ’ qiymotinds tomiz pillali ionlagma rejimindo metastabil atomlarin konsentrasiyasinin ragslorinin

amplitudu maksimuma malik olur vo faza 6z isarasini doyisir.

Acar sozlor: qaz bosalmasi, dinamik xassolor, birbaga ionlasma, pillali ionlagma, bosalmanin tezlik xarakteristikalari.

UOT: 533.95
GIRIS

Elektrik bosalmasinda bag veran elementar proseslo-
rin dinamik xassalorinin dyronilmosi, bosalmanin verilmis
soraitindo bosalma coroyaninin dayaniqliligi mosolasini,
stasionar hallarinin se¢ilmasini [1-5] va habelo bosalma-
nin effektiv siialanmasi ilo alagodar olan bazi mosalalori
hall etmoaya imkan verir. [6] isinda, ilk dafs olaraq, birba-
sa ionlagsma soraitindo bosalmanin miisbat siitununu tosvir
edon tonliklor sistemino baxilmigdir. Homin igdo, miisbot
siitunun (MS) ambipolyar diffuziya rejimindo bosalma
araligimni gidalandiran sabit e.h.q.-no, alave olaraq, perio-
dik hoyoacanlanma yaradan zsif siqnalla tosir etmakls, bo-
salmamin daxili parametrlori hoyacanlandirilmisdir. Isda
alman naticalor algaq tozyiqli elektrik bosalmalarina tot-
biq oluna bilor.

Qazin tozyiqi yiiksoldikca, bosalmada pillali hoye-
canlagmalarin vo ionlagmalarin rolu artir. Pillali proseslor
osason asagi energetik soviyyoalorin dolmast ils, yoni me-
tastabil soviyyolorlo miioyyon olunur. Metastabil soviy-
yalorin yasama miiddotlori nisboton boyiik oldugundan,
kigik tezliklordo miisbat siitunun dinamik xassolorinin
tadqiqi zamant malum olmusdur ki, ragslorin miixtalif fa-
zalarinda birbasa vo pillali ionlagma proseslorinin nisbati
doyisir. Bu halda, hayacanlagsmanin doracasindon, forma-
sindan vo bosalmaya totbiq edilon siqnalin tezliyindon asi-
I1 olaraq maraqli effektlor yaranir.

Tozyiq yiiksaldikca, pilleli ionlagsmalarin rolunun
artmas1 ilo yanasi hacmi rekombinasiyanin rolu da artir.
Ona goro do, hocmi rekombinasiya prosesini nazors al-
magqla pillali ionlagsma rejimindo bosalmanin dinamik
xassolorinin  Oyronilmesi, nozoriyyonin totbiq olunma
hiidudlarin1 daha da genislondirir. fonlasma-rekombinasi-
ya rejimindo bosalmanin dinamik xassslorinin dyranilmo-
si praktiki baximdan bdyiik maraq kosb edir. Son zaman-
lar isiqlandirma magsadi {iglin yiiksok tazyiqli ion lampa-
larindan genis istifads edilir. Bu lampalarda ionlagma pro-
sesi pillali, yiikli zorraciklarin yox olmasi ise hocmi re-
kombinasiya proseslari naticasinds bag verir. Alinan nati-
color yiiksak tozyiqli bu ciir lampalarin effektiv isiqlan-

masini yiiksalde vo onlarin optimal is rejiminin se¢ilmo-
sindo yardimgt ola bilor.

Tosirsiz qaz bosalmalarinda MS miixtolif bosalma
soraitindo yiiklii zorrociklorin yaranmasinda vo hayacan-
lagsmis soviyyolorin dolmasinda asas rolu pillsli hayacan-
lasma vo ionlagma proseslori oynayir. Pilloli ionlasma
proseslori osason asagi soviyyolordo hoyacanlagmis, bagqa
s0zla, metastabil soviyyslorin dolmasi ilo miisyyan olu-
nur. Metastabil soviyyolorin yasama miiddotlori digor
soviyyalora nisbaton bdyiik oldugundan, asagi tezlik qiy-
matlorinds vo miixtslif tezlik fazalarinda birbasa va pillali
ionlagsma proseslorinin nisbati doyisir, ona goéro do meta-
stabil atomlarin konsentrasiyasinin doyismasinin dyronil-
masi masoalasi boylik shomiyyat kasb edir.

Pillali ionlagma prosesini nazare almaqla, modullas-
dirtlmus bosalma corayant halinda MS-nun xatti nozariy-
yosing [8-10] islorinde baxilmigdir. Lakin metastabil
atomlarinin konsentrasiyasinin doyismasinin etibarli 6lg-
ma metodunun olmamast nazariyyads alinan naticalarin
tacriibads yoxlanmasi problemini yaradir.

Bununla slagadar olaraq, toqdim olunan isdo spek-
tral xottlorin udulma mexanizmino goro metastabil atom-
larin konsentrasiyasinin zoif sinusiodal doyismasinin 6l¢-
ma metodu toklif edilir. Bosalma carayaninin sinusiodal
rogslorinin modullagmasi yolu ilo helium bosalmasinda
metastabil triplet saviyysalorindo atomlarin konsentrasiya-
sinin ragslorinin amplitud va fazalar1 dl¢lilmiisdiir vo ali-
nan tocriibi naticaler nazari naticalarlo miiqayise edilmis-
dir.

1. IONLASMA-REKOMBINASiYA REJIMINDO
BOSALMANIN DINAMIK XASSOLORI

Miisbat siitun diffuziya rejiminde olduqda, pillali
ionlagma rejiminin nazore alinmasi halinda [3, 6-8], bo-
salma parametrlorinin rogslori keyfiyyotco basqa tezlik
xarakteristikalarina malik olur. Xiisusi halda malum ol-
musdur ki, tomiz pilloli ionlagma soraitindo, tezlikdon
asili olaraq, elektronlarin konsentrasiyasinin n,, uzununa
elektrik sahosi intensivliyinin E, vo metastabil soviyye-
lorin konsentrasiyasinin N, ragslerinin amplitudu maksi-
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muma malik ola bilor. Birbasa ionlagma rejiminds iso bu
komiyyatlor monoton dayisir. Homin komiyyatlorin mak-
simumuna uygun olan tezliyin xarakterik qiymoti iso
asagidaki ifado ilo toyin olunur:

1 [1(1
Vo =5 || o, (1)
T\ T

a m

burada 7, — ambipolyar diffuziya miiddati, 7,, — metastabil
atomlarin divara dogru diffuziya middsti, a,n, — meta-
stabil atomlarin elektron zarbalari naticasinds dagilma sii-
rotidir.

Bu isdo rekombinasiya prosesini nazera almagla
elektronlarin vo metastabil atomlarin balans tonliklor sis-
temino vo dovronin tam corayan ifadesine osason miisbot
stitunun xatti nozariyyesine baxilmisdir.

Sadoalik baximindan asas, metastabil vo ionlasma so-
viyyalorindon ibarat olan atomun {i¢ saviyysli modelindon
istifado edilmisdir. Bu soviyyoslor uygun olaraq 0, m vo i
indeksloari ilo isars edok.

Baxdigimiz tonliklor sistemini asagidaki sokildo yaz-

magq olar:
d
drle = Nmo(t)amine(t)_ﬂnez(t); (2)

Mttt 00| a0+ 2 00

dt Ty

J,(t)=eg(R)o.n, (t)E(t). 4

Burada J, — bosalma corayani, Ny, — normal atomlarin
konsentrasiyasi, ag, — birbasa hoyocanlagma siirotinin
sabiti, a,, vo a,,; — metastabil soviyyonin elektron zorbosi
ilo dagilma vo pilloli ionlasma siiratlorinin sabitlori, f —
hacmi rekombinasiya amsali, b, — elektronlarin yiiriiklii-
yii, R — bosalma borusunun radiusu, g(R) — konsentrasi-
yanin radial istiqgamotde paylanmasim xarakterize eden
faktordur.

Bosalma coroyaninin Ju(#) periodik modullagsma
halina baxaq:

J,(t)=3,+J,. (5)

Aydmndir ki, modullasma halinda n.(t), E(t) vo Ny(t)
komiyyatlorini agsagidaki sokildo yazmaq olar:

ne(t): nO + n;]_eiwt s E(t): E0 -+ Eleiwt , Nm(t): Nmo + Nleiwt (6)

Verilmis halda modulyasiyanin darinlik smsal1 kigik ol-
dugda:
J<<Jp , m<<ng, E\<< Eg, Ni<< N (7

sartlori 6donmalidir.
(5) va (6) ifadolorini ((2)-(4)) tenliklor sisteminda
yazib, (7) sortlorini nozars alsaq, onda miisbat siitunun J,

ng, Ey vo N,y komiyyatlorindon asili olan stasionar nazo-
riyyasinin tanliklar sistemini alariq:

N o0 = By ; ®)
NOaOmnO = ((ano + Tr;l)NmO ) (9)
Jo= eg(R)benoEo :

Bu tonliklordon doayison komiyyatlorin kompleks
amplitud qiymatlori {igiin aliriq:

(10)

(ico+ Bne ), — oo N,y =0 (11)

(' + NOaOmnO]le _ Nmonl + NldaOmEl :0;

19}
N, NoTr dE
(12)
J n
E,.=—E —-—2E,. 13
1 JO 0 no 0 ( )

Oy Omis Tas Dey T,y VO f komiyyatlorinin elektrik sahasindon
zoif asili oldugunu forz etsok, onlarin téromolorini nazors

| -
almamagq olar. Bu xasso miixtslif qazlar vo metal buxarla-

rinda alinan elektrik bosalmalarinda 6donilir, ¢iinki elek-
tronlarin enerjiyo goro paylanma funksiyasi birinci hoyo-
canlagma potensialinin giymotindon sonra koskin enir.
Bunun noticesinds birbaga hoyocanlagsma siirati elektrik
sahasindon eksponensial asili olur vo bu reaksiyalarda
paylanmanin yiiksokenerjili “quyruq” hissasinin elektron-
lar1 igtirak edir. Paylanma ayrisina aid olan galan ¢oxlu
sayda elektronlarla (nisbaton kigik enerjili) bagli olan pro-
seslor elektrik sahasindon zaif asilt olur vo ona gora da so-
nuncu asililiglart nozars almamaq olar. Odur ki, ((11)-
(13)) tonliklar sisteminin n;, £1 vo N; kemiyyatlorina géra
halli:

n, = A]cos(a)2 + (on) (14)
soklinds olur. Burada
1
99, =Qule® - f) (15)
\E)
J p’
A =-tn,— (16)
2 2 2
Jo \/ (a) —w; )+ Qw
Bu ifadslords agagidaki isaromalar gobul edilmisdir:
2
w2 = N, BNyt Aoty " Noo Bt _ N o
0 — (17)
dE N0 T
da
2 Om
p°=N E,n,a,. ; (18)
0 dE 0" 0% mi
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Q= NO%mnoN% +PBn, . (19)

Oloms Omis Ta» Ty VO ff komiyyatlorinin xiisusiyyatlori-
ni vo Ny, N, Vo ne-nin xarakterik giymotlorini nozoro
aldiqda, (15) va (16) ifadolorino osason alinan noticalorin

do maksimuma malik olur. 4,-nin (sokil la, 1-ci ayri) vo
@,-nin (sokil la, 2-ci ayri) w-dan asililig1 sokil 1 a-da ve-
rilmisdir.

Konsentrasiyanin doyigmosine uygun olaraq £,
sahosinin rogslori do harmonik qanunla doyisir:

analizi gostorir ki, elektronlarin konsentrasiyasi roagslori- E1 = AE COS(a)t + goE), (20)
nin ceroyanin ragslorino nisboton faza siirlismosi (¢,), # By ifadado
ilo A4, qiymatlari arasinda dayisir va tezliyin w, qiym@tin—I
JE 2( 2 2) 22,2
_%15 plo” —ao, PQw
Ae = 1- 2 2 2 2 + @1
‘]0 (a) _C()o)2+QC!) [(a)z—a)é)z+Q2a)2J2
\£)
2
P =752 zsza) 2) 2 4 (22)
fR? +(Q% - p? - 20 J* +
burada
N . N pa
R=2n0ami __ "m0™mi + 0 Oﬁ 0m ) (23)
T NmO

Ap-nin (sokil lc, 1-c1 ayri) vo ¢g-nin (sokil 1c, 2-ci
oyri) w-dan asililig sokil 1 c-do verilmisdir. Homin gokil-
do ambipolyar diffuziya rejimindo miisbat siitunun analoji
parametrlorinin tezlikdon asililiqlar: da gostorilmisdir (So-

kil 1 c-do 3 vo 4 ayrilari) [5]. Bu naticalorin miiqayisasin-

don goriiniir ki, kicik tezliklords, rekombinasiya rejimindo
elektrik sahosinin ragslori bosalma corayaninin rogsloring
nisbaton toqriban iki dofo bdyiikdiir.

An A AN Pn
2 f------- Mmoo T
a) j
I =, N 2
0
0 wo M
w2
0
-2

Sakil 1. Elektrik bosalmasiin amplitud-tezlik va faza-tezlik xarakteristikalari: a) elektronlarin konsentrasiyasinin, b) metastabil
atomlarin vo ¢) uzununa elektrik sahasinin.
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Metastabil atomlarin konsentrasiyasinin ragslorini iso asagidaki ifads ilo vers bilorik:

N, = A cos(ot + ¢, ). (24)
Burada
A J,n, P? \/[Bno(m2 —mé)—sz]z +032(Q[3n0 +0° —mg)z -
" Jo Mooty (0)2 —0)(2))2 ~0°Q
Vo
olpn,Q+0® —03)
tgq)N = 2 2 2 . (26)
BN, (0) — O )_ 0 Q
Apn-nin (sokil 1b, 1-c1 ayri) vo @n-nin (sokil 1b, 2-ci ! Cadvoal
oyri) w-dan asililig1 sokil 1 b-do verilmisdir. Parametrlar Qiymatlar
Tocriibadon vo hesablamalardan alinan naticoalorin I Vism 37
miiqayisesindon goriindiiyii kimi, bosalma coroyaninin - — _’ =
¢ox kicik modulyasiyasi halinda rekombinasiya rejiminda e St 1.1-10
uzununa elektrik sahosinin intensivliyi bosalma coraya- Np, sm3 3,9-10t
ninin modullagsma dorinliyindon boyiik olan qiymatlo mo- agilNg, €7t 2,9-10¢
dullagir. Yiiksokenerjili soviyyslordo hoyocanlagmalarin CuiNps €L 6,1-104
say1 elektrik sahasindon eksponensial asili olduguna gora, oyt €1 2.7-10°
elektrik sahosinin bu ciir rogslori hoyocanlagmalarin orta o 16105
sayin1 yiiksaldir vo noticado bosalmanin effektiv siialan- Tg-ct ’
masi artir. Qeyd edak ki, bu ciir gliclonmo effekti miisbot R 2.4-10°
stitunun diffuziya rejiminds do bas verir va bu halda tezli- T o€

yin v, = (272_)—1\“;1“;11 +a,n, ’ qiymstinds bosal-

manin pillsli ionlagma soraiti vo v, = (ZTU: a)fl qiymatin-

do iso birbaga ionlagma soraiti yaranir.

2. HELIUM BOSALMASI MUSBOT SUTUNUNDA
METASTABIL ATOMLARIN
KONSENTRASIYASININ ROQSLORI

Stasionar bogalmada soviyyoalorin dolma mexanizmi-
nin dyronilmasi gostardi ki, triplet metastabil saviyyslarin
yaranma siirati qalan ikikvantli soviyyolorin yaranma sii-
rotlorinin comlorindon 6 dafs bdyiikdiir. Ona goérs da, pil-
lali ionlagma siiratlorini hesablayarkon, ikikvantli soviyye-
lorin yaranma siiratlorini nazors almamaq olar. Odur ki,
biz hesablamalarda ancaq 2°S; soviyyelorindon pilloli
ionlagmalar1 nozoro almisiq. Cadvaldo bosalma soraitin-
don asili olaraq stasionar plazmanin 6l¢iilmiis vo hesab-
lanmig bazi parametrlori verilmigdir. Cadvelds E, — uzu-
nuna elektrik sahasinin intensivliyi, n, va N, — elektronla-
rin vo normal atomlarin konsentrasiyasi, N, — 2°%s, saviy-
yasine uygun metastabil atomlarin konsentrasiyasi, ag;, ¢,
— birbasa vo pilloli ionlagma reaksiyalarinin siiratlorinin

sabitlori, 7, — ambipolyar diffuziya miiddati, z'r;l vo a,, —

divara diffuziya vo elektron zorbosi ilo metastabil atomla-
rin dagilma siirotlorinin sabitloridir.

Hesablamalarda zond corayaninin ikinci tortib toro-
mosinin elektronlarin enerjiyo goro paylanma funksiyasi
ilo diiz miitonasib olmasina asaslanan 6l¢ma tisulundan is-
tifado edilmisdir. Codvaldon goriiniir ki, yiiklii zarracik-
larin yaranmasinda asas rolu pillsli ionlagsma prosesi oy-
nayir. |

BFsinQtsin(wt + ) = % BF {cos[(2 - w )t — ] -cos[(Q+ o)t + o]}

Metastabil soviyyolorin dolma mexanizmi spektral
xotlorin udulma iisulu ilo dyronilmigdir. Bu halda haye-
canlagsmis atomlarin radial paylanmasini nozore almadan,
bosalma borusunun enino vo uzununa istiqamotindo 6lg-
molar aparilmisdir. Olgmolori aparmaq iigiin, Q tezliyi ilo
komokei bosalma borusunda coroyan modullasdirilmis vo
homin borunun siialari, w tezliyi ilo modullagsmis 6lgma
bosalma borusundan buraxilmigsdir. Bu halda koémokgi
boruda plazma va 6lgma borusundaki miisbat siitun uygun
olaraq E + FsinQt vo C + Dsinwt ganunlari osasinda
modullagdirilmigdir. Secilmig 4 = 388,8 nm dalga uzun-
luqlu spektri 6lgma borusundan ke¢dikdon sonra asagida-
ki trigonometrik tonlikls ifado etmok olar:

(E + FsinQt)[1 — A — Bsin(wt + ¢)] =
= E — AE — BEsin(wt + ¢) + FsinQt —

— AFsinQt — BFsin@tsin(et + o) 27)

Burada 4 vo B omsallar1 udulmani xarakterizo edir.
Malumdur ki, kigik optik sixliglarda tam udulma &/ hasi-
lindon (basqa sozlo Nifix — dan) xotti asili olur [11]. Ona
gora do, deya bilarik ki, tam udulma (27) ifadoesi e/ hasi-

linden xatti asili olduqda ddanilir. Bu halda 4 amsali me-
tastabil atomlarin konsentrasiyasinin orta qiymeti ils, B
omsal1 iso homin soviyyonin konsentrasiyasinin rogsle-
rinin amplitudu ilo miitonasib olur. Belslikla, N,-in zaman
xarakteristikalarini quraraq, 4, B, ¢ komiyyatlorini toyin
etmisik.

Indi iso (27) ifadesinde axirinci toplananin soklini
doyisok:

(28)
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Bu ifadedon goriiniir ki, Q — o vo 2 + w tezliklorin-
do harmonikalarin amplitudlari B vo F omsallar ilo diiz
miitonasibdir. Ona goro do ovvalco, 6lgmo borusunu son-
diiriib FSin®t - ni (yoni F-i) toyin edirik. Sonra iso 2 — @
harmonikalarin amplitudlarint F-o boliib, tam udulma
iiclin B/2 qiymeatlorini tapiriq. Nohayot, Q — @ harmonika-
larin fazalarini 6lgmakls ¢-ni toyin edirik.

A, B vo ¢ komiyyatlorini 6lgmok {igiin tocriibi qurgu-
nun blok-sxemi sokil 2-do verilmisdir. 4 vo B-nin nisbi
giymotlori sinxron detektorun ¢ixiginda Slclilmisdiir, ¢
isa signalin maksimum qiymetinds fazalar forqins gors
toyin edilmisdir.

- 1 — 2 -

wm H s W

Sakil 2. A, B vo ¢ kamiyyatlorini 6lgmok ii¢iin tocriibi qur-
gunun blok-sxemi: 1 — spektroqraf, 2 — Fotoelek-
tron ¢oxaldici, 3 — darzolaqli giiclendirici, 4 — sin-
xron detektoru, 5 — rogoam voltmetri.

3-cii sokildo heliumun triplet metastabil atomlarinin
konsentrasiyasinin ragslorinin nisbi amplitud (27) vo fa-
zasmin (28) tezlikdon asililiglart gostorilmigdir. Sokildon
goriindiiyli kimi, metastabil atomlarin konsentrasiyasinin
ragslarinin amplitud tezliyin 2600 Hs qiymotinds maksi-
muma malik olur vo fazaya gore siiriismo (bosalma coro-
yanin ragslarine nisbaton) tezliyin homin giymotinds isa-
rasini dayisir. Bosalma carayanimin modullagmasi rejimin-
do MS-nun xotti nozariyyasi asasinda hesablanmig ampli-
tud-tezlik vo faza-tezlik xarakteristikalarindan goriindiiyii

. - -1 [ 1 - . .
kimi, tezliyin v, = (27r) ral rml +a,ny ) giymotindo
tomiz pillali ionlagma rejiminds metastabil atomlarin kon-
sentrasiyasinin ragslorinin amplitudu maksimuma malik
olur vo fazasi 6z isarasini doyisir. Bununla yanasi, tocriibi
oyri nazari ayriys uygun golir. Oyriler arasinda yaranan

stirlisma isa onu gostarir ki, [8-10] nazariyyasina daxil
olan effektiv kosiyin giymatini vo reaksiyalarin siiratini,

homginin onlarin hasillorini doqiq 6l¢gmok miimkiin deyil.
Bundan basqa, pillali ionlagsmada ikikvantli saviyyelor do
miloyyan rol oynayir ki, onlarin da yagama miiddotlori ki-
fayot qodor kicikdir.

L 0E

1,0

05 /2
0 0
— /2

Sakil 3. Triplet metastabil helium atomlariin konsentra-
siya ragslerinin amplitud-tezlik (1) va faza-tezlik
(2) xarakteristikalari: biitdv xattlor — nazari hesab-
lamalar, noqtalor — tocriibi qiymatlor.

Belolikla, qeyd edo bilorik ki, metastabil atomlarin
konsentrasiyalarinin kigik sinusiodal doyismolorinin dlg-
ma tisulunu, hayacanlagsmig atomlarin istiraki ilo bas veron
reaksiyalarin siirotlorinin vo reaksiyalar zamani toqqus-
malarim effektiv kosiklorinin toyinindo istifado etmok olar.

NOTICO

Beloalikla, aparilan todgiqat islerindesn moalum oldu
ki, kicik tezliklords, rekombinasiya rejiminds elektrik
sahasinin rogslori bogalma corayaninin ragslorine nisboton
togribon iki dofo bdyiikk olur. Bu ciir giiclonma effekti
miisbat siitunun diffuziya rejiminds do bas verir. Tezliyin

vy = (27;)711/1:;1‘1;11 +a,n, ) qiymotinds bosalmanin pil-

Iali ionlagma vo v, = (2ma)’1 giymatinds iso birbasga ion-
lasma soraitlori yaranir.

Bosalma coroyanin roagslorine nisbaton, metastabil
atomlarin konsentrasiya ragslorinin amplitudu maksimu-
ma malik olur vo ragslorin fazasi igaresini doyisir. Bu
halda tezliyin miioyyan qiymatinds tomiz pilloli ionlagma
rejimi moveud olur.
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T.X. HUSEYNOV

T. KH. HUSEYNOV

THE DINAMICAL PROPERTIES AND FREQUENCY CHARACTERISTICS OF ELEMENTARY
PROCESSES IN GAS DISCHARGE

In the recombination regime at low frequency modulation of the discharge current the strength of the longitudinal electric field
is exposed to fluctuations with modulation depth greater than the depth of modulation of discharge current. Such fluctuations may
increase the average number of excitations and, consequently, the radiation efficiency of the discharge, because of the exponential
dependence of excitation number of high-lying levels on electric field.

The oscillation amplitude of the populations of metastable levels of helium atoms has maximum at frequencies about of
2600 Hz and phase shift with respect to fluctuations of the discharge current at this frequency changes sign. On the basis of the linear
theory of the positive column in the mode of modulation of the discharge current in the case of pure stepped ionization at frequency

Vo = (2 ﬂ-)—l, / T;li‘[;]l +a,,N, ' oscillation amplitude of the concentration of metastable atoms has maximum and the phase changes

sign.
T. X. ['YCEMHOB

JAHAMHUYECKUE CBOMCTBA U YACTOTHBIE XAPAKTEPUCTUKU JIEMEHTAPHBIX
MMPOLECCOB, MIPOUCXOJAIINX B 'A30BOM PA3ZPAE

B pexxume pekoMOMHAIW¥M TPH JIOBOJIBHO HU3KMX YaCTOTaxX MOMIYJSALUH Pa3psiIHOTO TOKa HANpPSHKEHHOCTHb IIPOJOJIBHOTO
NIEKTPUIECKOT0 TIOJISI HOABEPraeTcsl KoJaeOaHusIM ¢ TITyOHHON MOIYJISILUY, MPEBBIIAONIEeil TITyOHHY MOIYISIIIUN Pa3psiIHOTO TOKA.
U3-3a SKCIIOHEHIMANBHOM 3aBHCHMOCTM OT IIOJISI 4YHCIa BO30YXICHUH BBICOKOPACIONOKEHHBIX YPOBHEH Takue KoJeOaHUs
9NEKTPUYECKOTO MOJsS MOTYT INPUBECTH K IIOBBIICHHIO CPEAHEr0 YHCIa BO3OYXKICHHIH M, CIEeZOBATENbHO, 3((EKTHBHOCTH
U3IIy4eHUs pas3psia.

Amriutyzna KoneGaHHil 3acelIeHHOCTEH MeTacTaOWIbHBIX YPOBHEH aTOMOB I'eusl MMEET MakCHMYM IIPH YacTOTax IOpsKa
2600 I'm, a caBur mo (a3ze OTHOCUTENBHO KOJIEOaHUH PaspsaHOTO TOKA IPH ITOH YyacToTe MeHseT 3HaK. Ha ocHOBe HMHEHHOH Teopuu

MOJIOKUTENILHOTO CTOJI0A B PEOKUME MOAYJIAIHU paspsagHOro TOKa B cCiy4d4a€ 4YUCTO CTyHeH‘IaTOfI HWOHHU3allUM IIpU 4YacCTOTe
Vo = (27[)71 ‘[;1 ‘[r;l + [ nO aMIumMryaa KoJIe0aHMi KOHIICHTpalunu METacTaOMIIbHBIX aTOMOB UMEET MaKCUMyM, a (1)333, MCHACT

3HaK.

Qabul olunma tarixi: 04.06.2015
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y-RADIASIYANIN CuGaSe; MONOKRISTALINA BIRBASA TOSIRINDON
YARANAN QALIQ KECIRICILIK

i. QASIMOGLU, i.A. MOMMODOVA, C.Q. HUSEYNOV, 9. OLOSGOROV,
Q. S. MEHDIYEV, ZOFOR QODIiROGLU, 9.i. BAGIROV, i. NOSIiBOV,
N.V. MAHMUDOVA
AMEA, HM.Abdullayev adina Fizika Institutu, H.Cavid 131, Baki, Az 1143.

E-mail: gasimoglu@yahoo.com

Magqalade CuGaSe, monokristalinda qaliq kegiriciliyin 6yronilmasi ii¢iin niimunanin xiisusi iisulla islenmasi geyd olunmusdur.
Sonra isa qaliq kegiriciliyi ifado edon islok hissonin (diiz xattin), yiiksok enerjili zarraciklori qeyd edon cihazlarin (saygact kimi)
osas parametri olaraq gostorilmis, hom¢inin homin paramertrin radiaktiv dozimetrlorin hazirlanmasinda aparici rola malik olmasi
geyd olunmusdur.

Pacs: 61.80.Ed
Acar sozlor: Kegiricilik, qisa-qapanma coroyani, radiasiya, yonaldici saha.

CuGaSe, monokristali A'B'"' C*'; formulast ilo ifado
olunan yarimkegirici birlogsmolor ailosino mansubdur, xal-
koprit strukturunda (foza qrupu 4,2m) kristallasir [1]. Ob-
yektin bagli zonasi (qadagan olunmus zona) giinog ele-
mentlori {iglin optimal olan qiymoto yaxindir [2]. Elmi
odobiyyatda, lazer siiasi, rentgen siiasinin tosirindon yara-
nan qaliq kegiriciliyino aid islor vardir. Toqdim etdiyimiz
moaqalads, y-radiasianin birbaga tesirindon yaranan, qaliq
kegiricilik hagqinda molumat verilir.

Movzunun aktualligi: Tocriibado alinan natico, dozi-
metrik cihazlarin asas parametri oldugu tgiin, elektron ci-
hazqayirmada tadbiq imkanlar1 genisdir [3].

Maosolonin goyulusu: Yoénoldici (polyarizoedici) sa-
honin vo y-radiasiyanin birbasa tosirindon yaranan qaliq Sokil 2.
kegiriciliyin arasdirtlmasi va fiziki parametrlordo yaranan
miisbot doyismelorin miiasir texniki todbiq baximindan
giymatlondirilmesidir. ilkin olaraq niimunenin spektral
paylanmasi1 ¢ixarilir. Sonra yonsldici sahonin tasiri dyra-
nilir (sokil 1).
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Sokil 1. 3

Ardinca yonoaldici sahanin miixtalif giymetlorindon sonra

vo y-radiasiyanin birbasa tosiri altinda vaziyyet arasdirilir
(sokil 2, 3, 4). Bununla da klassik diodlarda oldugu kimi,
gisa-qapanma carayaninin qiymati, is1gin intensivliyino
gora deyil, is1q dalgalarinin uzunluguna goérs hesablanir.

Qarstya qoyulan magsad, is1q qeydedici cihazlarin, | ]

detektorlarin, indikatorlarin, dozimetlarin, miiasir diod- 500 600 700 800 900 3 nm
larmn osas xarakteristikasi olan islok hissonin, sabitliyini Sokil 4.

gorumagqla, faydali is omsalin1 artirmaqdan ibaratdir [4].
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Tacriibonin aparilmasi: CuGaSe, monokristali qaz
dastyicilart iisulu ilo alinmisdir, isiga hossasdir. Elektirik
harakat qiivvasinin isarasine gors, kegiriciliyin p-tip oldu-
gu torofimizdon miioyyonlosdirilib. Kontaktlar giimiis pas-
ta ilo qoyulmusdur, omikdir. Isiqlanma doqiq MDR-23
optik qurgusu ilo aparilmisdir. Niimunoys sabit monbodon
yonoldici saho verilmigdir. Sonra iso tocriibolor birbasa y-
radiasiyanin altinda davam etdirilmisdir. y-kvantin ener-
gisi 1,25 MeV-dir. Tacriibe zaman1 qgamma dozanin qiy-
moti 10° qreys borabor olmusdur. Siialar niimuna iizorina
qurgusun konteynerds yerloson (Co®) radiaktiv elemen-
tindan diisiir. Siqnal daqiq 6l¢ii cihazi olan (P-3017) mik-
rovoltnanoampermetrls qeyd olunmusdur.

Alnan noticalorin miizakirasi: Tocriibonin metodika-
st spektrin ilkin vo tasirdon sonraki voziyyetinin arasdiril-
masi iisuluna asason hoyata kecirilmigdir. Niimunado qa-
liq kegiriciliyi miisahide etmok ii¢iin, ona azot temperatu-
runda 1V/sm saha verib, 1-doqiqo gozlomokls islok hala
gotirmis oluruq. Sonra tocriibolori otaq temperaturunda
davam etdiririk. Birinci sokilds spektral asililiq  vo
(1V/sm) sahonin tosirindon sonra ¢okilmis spektir (diiz
xott) verilmisdir. Osas udulma hissasindon sagda heg¢ bir
doyismo yoxdur. Solda iso, boyiik enerjili dalgalara uygun
hissads, yuxariya dogru paralel siirlismo miisahide olunur.
Bu onu gostarir ki, yonaldici sahonin tasiri, kristalin keci-
riciliyinin xiisusi oblastina tosir etmis, agqar oblasta iso
tosir etmomisdir. Ikinci sokilde yonoldici saha (3V/sm) ol-
duqda, asas udulma oblast1 da daxil olmaqla spektir tam
diiz xotto gevrilmisdir. Sonraki tacriibolords do diiz xatt,
genis dalga intervalii ohato etmisdir (500-1000nm). ikin-
ci sokildo sahonin tosirini izlomok ii¢ilin, nimunoys
(5V/sm) yonaldici saho verib spektral asililigt tokrar edi-
rik. Sonra homin tocriiboni p-radiasiyanin altinda davam
etdiririk. Koskin forq {igiincii vo dordiincii sokillordo daha
aydin goriiniir. Yonoaldici sahonin (10V/sm), (100V/sm)
verilon giymatlorinds ¢okilmis spektral oyrilor, birbasa y-
radiasiyanin altinda ¢okilmis ayrilorle iki ndqtads kasisir.
Homin noqtaler 580-600 nm va 780-800 nm dalga uzun-
luglar1 hissasina diigiir. Bu iso obyektin osas udulma his-
sasinin konar noqtalori ilo uygunluq teskil edir. Yaranma
sobabini halolik daqiq bilmesok do, xaricden tosir edon
qiivvelarin tobistindon va giiclindon asili olaraq, miixtalif
qiymots malik yiiklii zarraciklorin yaranmasindaki qradi-

. S. MEHDIYEV, ZOFOR QODIiROGLU...

yent farqindon gaynaglandigini giiman edirik. Ikinci sok-
lin ikinci oyrisindon goriiniir ki, p-radiasiyanin hesabina
keciriciliyin gqiymati do artmugdir. Diiz xatt, 6ziino paralel
olaraq, yuxartya silirismiisdiir. Dordiincii soklin {iglincii
oyrisindon goriiniir ki, yonsldici sahonin tesirindon sonra,
kegiricilik daha ¢ox artmigdir. Sahonin artmasina uygun
olaraq, uzun dalgalar torofdo kegciriciliyin qiymati, qisa
dalgalara uygun hissoys nisbaton ¢ox artmigdir. Birbasa y-
radiasiya ilo iso bu torsino bas vermisdir. Boyiik energili
dalgalar torofdo kegiricilik ¢oxalmus, kicik energili
dalgalar torofdo iso azalmisdir.

Yekun natica: Tocriibo noticasindo aydin olmusdur
ki, xarici tosirin hesabina, keciriciliyin qiymoti ya artmis
ya da azalmisdir. Bizim fikrimizo goéro bu, radiasiya za-
mani fotonlarin kristalin sathindos, vo daxilindoki udulma-
lardak: say forqindon qaynaqlanir. Yonoldici sahonin tosi-
rindon iso ¢uxurlardaki yiikdasiyicilarin yiiriikliyl artmis,
vo yiikdastyicilar rekombinasiya etmoys imkan tapmadan
isarasinin oksino olan qiitbo ¢atmigdir. Sahonin miioyyon
bir qiymatinda ¢ixis isi vahido borabor olmus vo spektral
paylanma oyrisi sabit hala (doyma hali)) qayitmisdir.
Birbasa y-radiasiyanin tosiri altinda yaranan defektlorin
hesabina iimumi kegiriciliyin azalmast vo ¢oxalmasi
miimkiindiir. Buradan aydin olur ki, uzun dalgalara mox-
sus intervalda sabit qiymoto malik olan islok hissonin ida-
ro olunmasi {i¢lin, yeni iisul miisahido etmis oluruq. Bili-
rik ki, yiiksok energili zorrociklori qeyd etmok {igiin hazir-
lanan elektron cihazlarin osas parametrik xarakteristikast
olan islok hisso bdyiik bir intervalda sabit qiymoto malik
olmusdur. Bu iso cihazlarin faydali is omsalin1 yiiksaltmo-
yin vacib sortlorindon biridir. Islok hissonin uzun miiddot
sabit qalmas1 fiziki cihazin keyfiyystindon xasbar verir.
Yonoaldici sahanin va p-radiasiyanin hesabina alinan qaliq
kegiriciliyin sabitliyinin qorunub saxlanmasi, onun kenar
qiivvalorin hesabina idara edilmasinin miimkiin oldugunu
gostorir, bu da alinan naticonin todbiqi shomiyyatini bir
daha artirmis olur. Elektron cihazlari keyfiyyot baximin-
dan miiqayiso edorkon, islok hissonin sabitliyi mosolosi
osas meyar olaraq gostorilir. Cihazlarin bir-birindon do-
qiqliyinae gors forqini iglok hissonin iifiiqiliyi, genis dalga
intervalinda vo temperatur intervalinda sabitliyini
miiqayisa etmakls miisyyonlosdirmak olar.

I Kasumoglu, I A. Mamedova, G.G. Quseynov,
M.A. Aliyev. Fizika, 2012, vol. XVIII, N2, p 39-
41.
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y-RADIASIYANIN CuGaSe, MONOKRISTALINA BiRBASA TOSIRINDON YARANAN QALIQ KECIRICILIK

I. Qasimoglu, i. A. Mamedova, D. Q. Guseinov, A. Aleskerov, Q. S. Mehdiev, Zafar Kadiroglu,
A. 1. Bagirov, 1. Nasibov, N. V. Mahmudova

RESIDUAL CONDUCTIVITY OF CuGaSe, UNDER DIRECT INFLUENCE OF y -RADIATION

Residual conductivity of CuGaSe, single crystals, under direct influence of y-radiation is experimentally obtained. The obtained
working board is basic parameter of the devices and provides their qualitative and long-time work for registration of particles of high
SHEpruil.

HN. Kacymoray, U.A. Mamenosa, /I.I'. I'yceiinoB, A. Aineckepos, I'.C. MexTues,
3adap Kaasiporasl, A.U. barupos, . Hacu6os, H.B. MaxmynoBa

OCTATOYHASI TPOBOJAUMOCTb MOHOKPUCTAJLJIOB CuGaSe,, O]
HENOCPEJCTBEHHBIM JEICTBUEM y-PATUALIUN

OKCMepuMEHTaIbHO MOTy4YeHa OCTaTO4Hasi MPOBOAMMOCTh MOHOKpucTauioB CuGaSe, o HEMOCPEICTBEHHBIM AECHCTBHEM -
paguaruu. ITomydyeHnas pabouas IiaTa sSBISETCS OCHOBHBIM IapaMeTpOM IMPUOOPOB M 00ECHEeYMBAET UX KAaUYECTBEHHYIO U JOITO-
BPEMEHHYIO paboTy ATl PErUCTPAIMH JACTUI] BBICOKUX SHEPTHH.
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METAL SILiSIiDI - SILiSiUM KOMPOZITi OSASINDA FOTOHOSSAS
ELEMENTLBRH}I HAZIRLANMA METODIKASI VO POTENSIAL COPORIN
HUNDURLUYUNUN DOYISMOSININ TODQIQI

E.9. KORIMOV .
Milli Aerokosmik Agentliyi Tabii Ehtiyatlarin Kosmik Tadqiqi Institutu
AZ 1106, S.S. Axundov 1, korpus 2

S.N. MUSAYEVA
Azarbaycan Texniki Universiteti
AZ 1100, H. Cavid pr. 25

IrSi-Si kontakt1 asasinda Sottki ¢oparli diodlar spektrin IQ — oblastinda siialanmani qeyd etmak {igiin detektorlar qisminda isti-
fads edils biler. Lakin, bela qobuledicilsrin kvant effektivliyi darzonali ve p-n kegidli yarimkeciriciler asasinda fotogabuledicilorlo
miiqayisads ¢ox kigikdir. Kvant effektivliyini artirmaq {igiin Sottki — qobuledicilor asagida gostorilocayi kimi “optik polost” soklindo
hazirlanir ki, burada IrSi-nin qalinhig 100 A-i kegmomolidir. Bu magsadls torafimizdon IrSi-Si nazik kontaktlar1 almaq iigiin goxtobo-

goli metallagsma texnoloji rejimi islonmisdir.

PACS: 73.40.NS; 73.40.Sx; 78.20.e

Acar sozlar: metal silisidi, potensial ¢opar, fotohassas struktur, oksidlogma, termik emal.

Metal tobaqgasi ils silisium arasinda reaksiya vasito-
silo silisidin formalagmasi zamani metal tobaqo torafindon
istifado olunan silisiumun miqdarini nozsrs almaq lazim-
dir. Ir, Si, IrSi — nin sixliglarinin nazari qiymatlari istifads
olunmus bu név hesablamalar codval 1-do verilmisdir.

Codval 1.
Ayri-ayri1 tabagalarin qalinigi
I gatin galinhg (Ir), A 75
11 gatin galinligi (Si), A 13,2
III qatm qalmhig: (Ir), A 10
VI gatin galinlig1 (Si), A 13,2
V qatin galinhig1 (Ir), A 10
VI gatin galinlig: (Si), A 13,2
VII qatin qalinlig (Ir), A 10

Lakin, bu rejimi hoyata kegirmok tozlandirict qurgu-
larin  geyri-mitkommolliyi noticasinde ¢atinlik yaradir.
Ona gora do, sonraki naticalar birtabagsli metallagma reji-
mins aid olacaq. Birtobagali metallasma zamani fotohas-
sas strukturlarin hazirlanmasi prosesini asagidaki sxem
lizro gostors bilarik:

- p — tip silisiumun (va ya n - tip) oksidlogmasi (sok. 1);

- goruyucu n (vo ya p) oblastlarin formalagmas: {igiin
poncaralorin agilmasi (gok. 1 a);

- n — oblastlarin (vo ya p) formalagmast iigiin fosforun (ve
ya borun) diffuziyasi;

- ¢opar tobogolorin formalagmasi igiin pancaralorin agil-
masi (sok. 1 b);

- nazik metal (Ir) toboqasinin ¢okilmasi (sok. 3.6 c);

- IrSi toboagasinin yaranmasi iigiin vakuumda vo qaz qari-
siginda termik emal (sok. 1 d);

- reaksiyaya girmomis Ir-un vo SiO,-nin kenarlagdirilmasi
(sok. 1 e):

- TiW diffuziya-gopar tobaqgesinin vo aliiminium kontak-
tinin ¢okilmosi (sok. 1 );

- TiW orintisinin vo kontakt pancarade IrSi tobagesine
gadar Al-un kenarlagdirilmas: (sok. 1 g);
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- aydinlagdirici Ortiiyilin ¢okilmosi (sok. 1 z).

Texnoloji amoliyyatlar1 azaltmaq moagsadi ilo 3-
Smkm spektral diapazonda isloyon fotogobuledicilorin
hazirlanmasi ti¢iin yeni metod [1-3] toklif edilmisdir ki,
bu metod asagidakindan ibaratdir:

- IrSi orintisinin ovozino IrTiW vo ya TVIrTiW istifads
etmok.

Osas istiqgamotlor {izro texnoloji marsrut beladir:

- 16vhaloarin oksidlagmosi;

- oksidda pancaralorin agilmast,

- I'TiW va ya T1/ IrTiW — in tozlandirilmast;
- IrSi alinmasi {iglin termik emal,

- pancoarads TiW asindirilmasi:

- aliminium kontaktin tozlandirilmasi.

Termik emal prosesinde miixtalif diffuziya amsallar
oldugundan gostarilon arintilori togkil edon komponent fa-
za tobagalogmasindon kegir vo iridium silisiumla reaksiya-
ya girorak silisid amolo gotirir. Qalan TiW orintisi iso
asmdirilmir vo cihazin deqradasiyasinin qarsisint alan dif-
fuziya ¢opari rolunu oynayir.

Sottki-emissiyasint xarakterizo edon miihiim para-
metrlordon biri metal-yarimkegirici sorhoddinds potensial
¢oparin (g¢ vo ya ¢¢) qimotidir. ¢ — qiymetini toyin et-
mok i¢lin tam coroyan metodundan istifado etmok olar.
IrS-p-Si vo IrS-n-Si sarhaddinds potensial ¢aparin hesab-
lanmis qiymoti uygun olaraq 0,16 vo 0,94 eV toskil edir.
Sottki ¢aparinin verilmis qiymati ilo iridium silisidi- silisi-
um kontaktin1 almaq {igiin ¢oporin hiindiirlilyliniin termik
emal temperaturundan asililiq xarakterini toyin etmok
lazimdir. Sakil 2 a, b-do, uygun olaraq IrS-p-Si vo IrS-n-
Si {iglin hazirlanmis strukturlarin termik emal tempera-
turundan asililig1 verilmisdir.

Sokilden goriindiiyii kimi p-tip silisium ii¢iin ¢ope-
rin hiindiirliyii termik emal temperaturundan zsif asili
olub 0,24 eV qiymotindon 0,16 eV qiymatine qodor azalir.
N-tip silisium tiglin ¢oparin hiindiirliyii ise 77, = 560°C
temperaturunda maksimuma malik olub 0,94 eV qiymo-
tini alir. Forz edilir ki, ¢¢ -in boyiimosi kontaktda kicik
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coparli fazanin yiiksok ¢oporli faza ilo ovoz olunmasi no-
ticosindoe bag verir. ¢ — nin termik emal temperaturundan
astliligimin bu xarakteri onu gostorir ki, 500°C-ya qador
yaranan silisid metalla 500°C-don yuxar1 temperaturda
yaranan silisid iso silisiumla zongindir.

Indi iso IrSi-Si kontaktinda yaranan potensial ¢opo-
rin hiindiirliyiiniin azalmasini nazarden kegirak. Bu azal-
ma multikontakt nozoriyyo ilo [4,5] yaxs1 izah olunur. Bu
nozoriyyado izoxron termik emal zamani ¢oporin hiindiir-
lilyliniin azalmas1 onunla izah olunur ki, kontaktin he¢ da
biitiin sahasi silisid (IrSi) deyil vo miioyyon bir hisso faza-
lararasi oksid vo ya silisiumla ortiiliir. Buradan g¢oparin
hoqiqi hiindiirliyiinii asagidaki formul iizro hesablamaq
lazimdir:

qe. \(expqu )"
J=(S-S')AT?exp| ——= || ——— (1)
( ) exp( KT J( nkT j

7 U O
¥

)

k)

cl

d)

Burada, S — kontaktin tam sahosi, S’ — kontaktin qey-
ri-ig¢i sahasidir. Buradan ¢oparin hoqiqi hiindiirlityi {igiin
asagidaki ifado alinir:

AT?(S-¢'
a9 :L%jln gs )

Sokil 3-do ¢oporin hiindiirlilyliniin termik emal
zamanindan asililig1 verilmisdir.

Termik emal zaman1 30 doqigodon ¢ox olduqda bii-
tiin todqiq olunan temperatur diapazonunda ¢ -in doyis-
mo siirati ¢ox kigikdir ki, bu da iridium silisid-silisium
sorhoddinds bag veron fiziki-kimyavi reaksiyalarin stabil-
losdiyindon xabar verir. Hazirlanan strukturlari naticolori
cadval 2-do gostorilmis silisium altlhigin oriyentasiyasin-
dan asili olan elektrofiziki xarakteristikalar1 todqiq
edilmisdir.

2

SiCk

7
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~1

e)
e, 07
R

Al
TiW
o
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Sakil 1. IrSi-Si kontakt: asasinda Sottki ¢oporli strukturlarin hazirlanmasinin texnoloji sxemi.
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Sakil 2. a) IrSi-p—Si va b) IrSi-n—Si strukturlar ii¢iin ¢oparin hiindiirlityliniin termik emal temperaturundan asililigi.
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Sakil 3. Coparin hiindiirlityiiniin termik emal zamanindan
asilihgr: 1- 350°C, 2- 450°C, 3- 550°C.

Sokil 4. Borun 51,42 mKl/sm* dozal implantasiyasin-
dan sonra strukturlarin oks VAX ;.

Cadval 2.

Strukturlarin silisium altligin oriyentasiyasindan asili olan
elektrofiziki xarakteristikalari

Coporin

Althigin | Termik emal Coporin Idealliq
tipi temperaturu, | hiindiirlilyii, | hiindirliyi, omsalt
°C oc b¢
J-U C-U
250 0,94 0,91 1,05
350 0,93 0,90 1,04
<100> 400 0,91 0,93 1,08
500 0,88 0,91 1,07
600 0,86 0,91 1,18
250 0,93 0,92 1,06
350 0,92 0,93 1,09
<111> 400 0,91 0,87 1,10
500 0,90 0,91 1,03
600 0,88 0,86 1,14
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Cadvoldon goriindilyili kimi xarakterik qanunauygun-
luq miisahido olunur: <111> oriyentasiyasi ii¢iin biitiin 61-
c¢lilon komiyyatlor <100> oriyentasiyasi ii¢lin olan uygun
giymatlordon asagidir. idealliq amsali vo SCD-nin (Sottki
¢oparli diod) ¢oparinin hiindiirlityiiniin on kigik qiymaotlori
n-Si ii¢lin uygun olaraq 1,03 vo 0,91 eV-a barabar olmus-
dur. Todqiqatlar gostorir ki, volt-amper xarakteristikasin-
dan toyin olunan Idealliq oamsali (1) 250 — 380°C tempera-
turda termik emal zamani 1,04-a borabar olub altligin ori-
yentasiyasindan asili deyil. 350°C temperaturdan yuxari
temperaturda termik emal zamani n — artir, <111> oriyen-
tasiyast ligiin iso 7, = 500°C temperaturda n- nin qiymati
1,04-0 kimi azalir [6,7].

Potensial ¢oparin hiindiirliiyii volt-farad xarakteristi-
kalardan toyin edilmigdir. <100> oriyentasiyali Si {igiin
termik emalmn temperaturu artdiqca ¢¢ zoif doyisir vo
0,93eV qiymsotini alir, <111> oriyentasiyali silisium osa-
sinda alinmig strukturlar {i¢lin iso 7,.-nin artmasi ilo
potensial ¢oparin hiindirliiyi 0,89 eV qiymstino qodor
azalir. pc-nin azalmasi ii¢lin ion asqarlanmasi metodun-

dan da istifado edilmisdir. ¢-ni azaldan ion implantasiya-
s1 IrSi-nin yaranmasi ii¢lin iridiumun ¢okdiiriilmosindon
ovvol hoyata kegirilir. Ton implantasiyasi prosesi
51,42mKl/sm” dozasinda “Vezuvi-3M” qurgusunda apari-
lir. fon yeridilmasinden sonra I&vhalor kristallik struktur-
da defektlorin aradan qaldirilmasi digiin 1150°C tempera-
turda termik emala maruz qalir. Elektrik 6l¢malarin nati-
colari gostorir ki, oks carayanlar (sokil 4.) darinlik @>1004
olduqda koskin artir ki, bu da diodlarin VAX-nin deqrada-
siya olundugunu gostorir. Malumdur ki, giizgii oksi qiiv-
volorin hesabina ¢¢ - nin azalmasi asagidaki diistur {izro

toyin olunur:

q

1
2¢e,(na/r)?

Ap

)

n-a=10-10"sm olduqda, 4¢>0,13eV. Elo bu sobabo
gbro do, omik kontaktin yaranmasinda problem yaranir.
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multilayer metallization for preparation of ultrathin contacts IrSi-Si is proposed.
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HEMOQLOBININ NITRITLORLO OKSIDLOSMO MODIFIKASIYASI VO
SELENiUMUN PROTEKTOR ROLU.
RAMAN SPEKTROSKOPIYASININ IMKANLARI

SEVINC Y. HUSEYNOVA, TOKAY M. HUSEYNOV, MURSOL Z. DADASOV
AMEA, H M. Abdullayev adina Fizika Institutu
AZ 1073,Baki, H. Cavid pr. 131
e-mail: thuseynov@physics.ab.az

Maqalads azot oksidin (NO), nitratlarin va nitritlorin insan orqanizminas tesirlorinin bioloji effektlori oks olunub. NO-din vo onun
toromalorininin hemogqlobinin modifikasiyasina va prooksidant-antioksidant proseslorinin balansina tasiri, elace do seleniumun ehti-
mal edilen goruyucu rolu miizakira olunub. Hemoqlobinda azot va seleniumun lokallagma yerlorinin yaxin olmasini nazers alaraq
seleniumun protektor rolu miizakirs olunub. Hemoqlobinin asas struktur vo funksional xiisiisiyyatlorinin strafli yranilmesi iigiin

Raman spektroskopiya tisulunun istiinliiklori qeyd edilib.

Acar sozlar: azot oksidi, hemogqlobin, selenium, Raman spektroskopiya

UOT: 577.3

Otraf miihitin antropogen c¢irklonmasinin prioritet
gostaricilorindon biri do senaye vo kimya istehsalinin,
noqliyyat vasitolorinin, kond tosorriifat1 vo qida sonayesi-
nin kimyalagmasi ilo alaqadar azot torkibli birlagmolordir
[1, 2, 3, 4]. Bu iso insan va heyvan orqanizminds ekzogen
nitrat-nitrit yiikiiniin kifayat qodor artmasina gatirib ¢ixa-
1ir 5, 6].

Nitritlor biitév orqanizmdon molekula qoador biitiin
struktur-funksional soviyyslorde tosir gostormoyo qadir-
dirlor. Bu tosir mexanizmlorinin asasinda nitrat/nitrit-ion-
larinin azot monokside (NO) ¢evrilmasi reaksiyas: daya-
nir [7, 8]. Kigik dlciilori va yiiksiiz olmast NO molekulu-
nun hiiceyra vo subhiiceyro membranlarindan yiiksok ke-
ciriciliyini tomin edir [9]. NO-nun molekulyar effektlori
hemtorkibli quanilattsiklazan1  foallagdirmasi, tsiklik
QMF-ni artirmasi, dinitrozil domir komplekslorin, S-nit-
rozotiollarin, NO, vo OH-radikallarin peroksinitritdon
yaranmasi, Fe’’-nin oksidlosmosi noticesindo meydana
GIXIT.

Bundan bagsqa, NO-nun hiiceyra soviyyasinds tosiri,
onun hiiceyradaxili Ca®" konsentrasiyasmin tonzimlonmo-
sindo, hiiceyralorarasi siqnalizasiya, depolama vo vazodi-
latasiyada, sitotoksik tosir vo Fe*"-dan asili enzimlorin (ri-
bonukleotid reduktazalar, akonitazalar va s) inaktivlos-
masinds 6ziinii gostorir [10, 11]. NO bioloji molekullarin
oksidlosma proseslorinnin hom stimullagdirilmasina, hom
do ki garsisini almaga malikdir. [7, 12, 13, 14]. Azad NO
molekulu hiiceyra membranlarinda lipidlorin peroksidlos-
ma (LPO) proseslorini hom giiclondirir, hom do inhibitor
tosiririni gostororken bioloji membranlarin zodslonmasi-
nin qarsisini alir. Belsliklo, NO hiiceyradaxili va hiiceyra-
loraras1 proseslarin vacib tonzimlayicilarindan birdir. Xii-
susila, eritrositlorlorde hemogqlobinle birlogdikde orqaniz-
min qaz miibadilesinin va gan tozyiqinin osas nizamlayi-
cist kimi ¢ixis edir [15, 16, 17, 18].

NO va onun ¢oxsayli ¢evrilma mohsullar1 da fizioloji
aktivliyo malikdirlor [19]. Onlardan biri do giiclii oksid-
losdirici vo nitritlogdirici birlosma olan peroksinitritdir
(ONOO), o, superoksid anion (O;") ilo NO-nun qarsiligh
tosirindon yaranir. Peroksinitritin asas hadofi Hb olaraq,
oksi va dezoksi Hb ils garsiligli tasiri zamani met Hb-nin
yaranmasina gatirir [20, 21, 22, 23].
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NO-nun miibadilo mohsullarindan olan nitrozotiollar,
eyni zamanda, hemli vo hemsiz mono- va dinitrozil kom-
plekslari xiisusi yer tutur. Onlarin hamis1 miisyyan sorait-
do sorbast NO amolo gotirmoays qadirdirlor vo canli orqa-
nizmlarde NO miibadilssi iigiin shomiyyatlidirlor, ¢iinki
onun sabitlogmasi vo daginmasinda istirak edirlor. Qanda
NO-nun hemoqlobinls amals gatirdiyi komplekslari onun
fizioloji shomiyyatli birlogsmalorindon sayilir [24].

Molumdur ki, hemoqlobin "klassik allosterik ziilallar-
dandir", o 6ziino ligandlar birlosdirdikde vo onlardan ay-
rildiqda 6z konfiqurasiyasini da doyisir ki, bu da onun fi-
ziki-kimyavi vo funksional xiisusiyyatlorindo oks olunur.
Bu zaman, Hb bir subvahidino birloson ligand molekulun
diger subvahidlorinin do xassslorinin doyismosine sabab
olur [25]. O, molekullar1 Hb-nin allosterik effektorla-
rindandir, Cys -93 SH-qruplari iss aktiv markazlaridir va
Hb-nin fiziki-kimyavi xassolori onunla O, birlagib birlos-
madiyindan asilidir [15, 26]. Son vaxtlar miiayyan olunub
ki, NO da “allosterik” effektor funksiyasina malikdir vo
Hb-nin allosterik ¢evrilmoalarinda istirak edir [15]. NO-
nun porfirindoki domir (Fe*") atomu ilo baglanma kons-
tantt O,-no nisbaton xeyli yiiksokdir vo ona gore do onun-
la roqabet aparir [27]. Noticade, NO-nun Fe" atomu ilo
birlogsmosi Hb-nin hemoporfirinin konformasiyasini doyi-
sir vo Hb-nin O,-na bagliligin1 azaldir [28]. NO bir nego
tisullarla hemoqlobinls birloga bilir: NO hem qrupuna da-
xil olan domirls baglanmaga (nitrizillesdirir), Hb p-
subvahidinin Cys-93 qaligiyla dinitrozil domir kompleks
soklindo birlosmoaya vo nitrozotiol Hb (Hb-SNO) omols
gotirmaya malikdir. NO Cys-93 SH-qrupu ilo birlogmasi
Hb-nin O,-na olan baghligini artirir va O, ayrilmasini
¢otinlogdirir. Bu nitrozotiollar NO-nun metabolizminda
miihiim rol oynayirlar [29].

Hb oksi-formadan dezoksi- formaya keg¢masi, onun
konformasiyasinin doyismesino vo NO-nun sisteinin SH-
grupundan hem qrupuna kegmasine va ya sorbast formada
ayrilmasina sabob olur. Hem-NO kompleksi fizioloji so-
raitdo ¢ox davamlidir vo NO-nun ondan azad olunmasi
cox ¢atindir. Belaliklo, NO molekullarinin sayinin artmasi
zamani Hb onlarin utilizatoru kimi ¢ixis edir vo onu geri
donmoayan gokildo 6ziino birlesdirir, 6zii iso oksidlosib
met Hb-no ¢evrilir. NO-nun subsaturasiya saviyyslori
giiclii transliqand effekti gostarir ki, bu da NO-hemlorinin
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torkibindoki Fe-un oksidlogmoyo qarst davamsizligina go-
tirib ¢ixara bilor [24, 26]. Homg¢inin, yuxarida artiq qeyd
olundugu kimi, NO hemoglobinin Fe*" oksidlosdirorak
Fe*'-o ¢evirir vo met Hb amolo gotirir [30]. Eritrositlords
met Hb reduksiya edon met Hb-reduktaza sistemi MetHb-
nin 6hdesindon golo bilmodikdo vo ya g¢ox sayda Hb
geridonmoyacak sokildo NOHb-noa ¢evrildikdo Hb-nin O,
dasima xassolori pozulur, patoloji voziyyot meydana ¢ixa
bilir [26]. Hb-nin modifikasiya olunmus mohsullari eritro-
sitlorin membran strukturunun pozulmasina da sabab ola
bilor [31]. Hb-nin oksidlogmasi hiiceyradaxili met Hb art-
masina, bu iso 6z ndvbasindo Hb-nin membrana daxil
olmasina sorait yaradir vo membrana bagli Hb,,, paymnin
artmasina sobob olur. Hb,,, soviyyasinin artmasi eritrosit
membraninda ikiqat lipid tobaqoesinin struktur-funksional
voziyyatinin pozulmasini sortlondirir ki, bu da Hb-nin vo
Met Hb-nin lipid qatinin daha da derinliklorine niifuz et-
masing sorait yaradir [32, 33, 34]. Met Hb vo membrana-
bagli Hb,,-nin artmasi tokco NO-nun Hb-no birbasa tosiri
ila deyil, eyni zamanda NO-nun hiiceyrads metabolik pro-
seslora tosiri ilo do bas vers bilor [35].

Nitrat/nitrit intoksikasiyalarmin digor mithiim aspekti
antioksidant miidafis sisteminin faalliginin azalmasi, pro-
oksidant-antioksidant tarazliginin pozulmasidir [36, 37].
Bu zaman osas aparict mexanizm eritrositlordo antioksi-
dant enzimlorin foalliginin azalmasi fonunda peroksid ok-
sidlosmonin artmasidir [36, 37, 38, 39]. Malumdur ki, he-
moqlobinin oksidlosmays qarst dayaniqliligini selenenzim
qlutationperoksidaza (SeQP, KF1.11.1.9) v bizim labora-
toriyada aparilan todqiqatlarda da tosdiq olundugu kimi
Hb-nin torkibinoe daxil olmus Se tomin edir [40].

Bizim laboratoriyanin omokdaslar1 terafinden doniz
donuzcugu va sicovullar iizerinde aparilmis tacriiboalords
heyvanlara natrium-selenit yeridilmasi ilo miioyyon olu-
nub ki, Hb-ns birlagon ekzogen Se yeni QP molekullari-
nin hols sintez olunmadig1 soraitdoe belo Hb-nin oksidlos-
dirici rezistentliyini artirir: ekzogen Se-lo zonginlosdiril-
mis heyvanlarda ilk 2 saatda QP aktivliyi artmir, amma
Hb-nin antioksidlosdirici dayaniqliligi hor iki heyvanda
artir [40, 41, 42, 43].

Hb-nin aktiv morkozi, onun amintursu ardicilligi vo
hem qrupunda olan Fe otrafinda ligand ohatosi klassik
peroksidazalara oxsar oldugundan, o, GSH oldugu miihit-
do antioksidant kvazi QP aktivliyi gostorir vo Se birlos-
masi onun peroksidaza xiisusiyyatlorine tosir edir [44, 45,
46, 47, 48, 49].

Nagqasaki Universitetindo Se eritrositlordon plazmaya
dasinmast ilo bagl aparilan tadqiqatlarda miioyyonlosdiri-
lib ki, Se Hb p-zoncirina Cys-93 amintursusu yerindon
birlosir [50]. Gostorilon sayt hom do NO ilo Hb-nin bir-
losdiyi yer olduguna goro nitrat/niritlarin toksik dozalari-
nin eritrositlords vo hemoqlobinds yaratdig: oksidlesdirici
effektlor vo orqanizmde yaranan hipoksiya hallarinda Se-
nin protektor rolunun &yronilmosi miihiim ohomiyyot
dastyir [54].

Mbolumdur ki, bioantioksidant amili olan selenin ca-
tismazligl orqanizmds oksidlesdirici dayaniqhigin zsiflo-
masina gotirib ¢ixarir ki [51], bu da nitritlorin oksidlos-
dirici tosirinin gliclonmasine, ONOO- daha ¢ox sintezino
sobab ola bilor va s. Selenenzimlorin vasitasilo nit-
rat/nitritlorin oksidlegdirici zararli tesirinden gorunmasi
selenium peroksinitritin amolo galmosini, met Hb soviy-
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yasini vo endogen N-nitrozaminlorin sintezinin azaltmasi
ilo baghdir [52, 53].

Bizim laboratoriyanin omokdaslar torofindon miioy-
yon olunub ki, ganin ekzogen Se (natrium selenit) ilo zon-
ginlosdirilmasi MetHb omolo golmosine, LPO siirotinin
azalmasina vo QP foalliginin artirilmasina gatirib ¢ixarir.
Se-nin bu miidafis effektivliyi Hb-nin nitritlorlo ilkin
olaqosindon asilidir. Yoni, eritrositlorin vo Hb-nin Se-lo
zonginlosdirilmasi hiiceyralordo oksidlosdirici proseslorin
intensivliyini azalda bilor [40, 42, 43].

Otraf miihitin zororli amillorinden ultrabandvsoyi
sualar (UBS) va yiiksok gorginlikli elektrik sahosinin tosi-
rino moruz qoyulmus eritrositlorin lizatlarinin gel-xroma-
toqrafik ayrilmasi gostorir ki, selenlo az zongin olan erit-
rositlor induksiyalanan oksidlosdirici stresso daha hossas-
dirlar. LPO intensivliyinin doyismosi ilo yanasi antioksi-
dant enzimlorin (katalaza, SeQP vo kvaziQP - Hb) fraksi-
yalarinda miixtalif doyisikliklor miisahido olunur. Oyroni-
lon fiziki amillorin asagi dozalarinda Hb-nin peroksidaza
aktivliyinin artmast Hb molekulunun subvahidlsrine par-
calanmasi, yiiksok dozalarda zoiflomosi iso artiq subva-
hidlorin 6zlorinds doyisikliklor bag vermasi ilo baglidir.

Beloliklo, Hb defragmentasiyasi eyni zamanda Se-nin
yuyulub ayrilmasi ilo (Se asagi xromatoqrafik zonadan
daha yuxari zonalara kegir) miisahido olunur. Yoni, Hb
defragmentasiyast vo Se-nin ayrilmas: Hb-nin perok-
sidaza foalliginin azalmasini, Se-nin Hb-na birlogmasi iso
onun QP aktivliyi ilo slagesinin olmasini gostorir [48, 49].

Insan orqanizminda nitrat/nitrit intoksikasiyalar1 za-
mani farqli vo agir metabolik pozgunluglarin yaranmasi
gan komponentlorinin, o cimlodon Hb-nin fiziki-kimyoavi
va fizioloji xiisusiyyatlorinin hartorafli yronilmasinas asas
verir.

Eritrositlorin asas funksiyasi olan O, daginmasinda
meydana galon patoloji proseslorin molekulyar saviyyads
Oyronilmasi ii¢lin son illar optik spektroskopiyanin nisbo-
ton yeni metodlarindan olan isigin kombinasyon sapalon-
moasi (IKS) va ya Raman spektroskopiya (RS) usulundan
daha genis istifado olunur [54, 55]. Metodun osasinda
madda tizorine diigon hayacanlandirict isigin tezliyinin do-
yismasi durur vo bu halda spektral xotlorin say1 vo yerlos-
masi maddonin molekulyar qurulusu ils six siiratds
baglidir [56, 57]. Metod geyri-destruktiv olub, molekulda
atomlarin yerlogmosi vo kimyavi rabitolor, hamginin ya-
xinliqda olan digar hissaciklarls qarsiligl slagasi haqqin-
da molumat verir [56, 58, 59]. Digor texnologiyalarla mii-
qayisado bu usul kicik konformasion doyisikliklora do
yiiksok hassasliq gostorir, nisbaton sads niimuns hazirla-
ma proseduruna sahibdir vo niimunslorin az miqdarindan
istifade etmok imkan1 verir. Metod suyun tesirindon azad
oldugu iiciin, adekvat molumat almaq vo sulu mohlullarda
da istifado etmok miimkiindiir [54]. Bu metodla spektrlo-
rin geydi iigiin UB, gériinon vo yaxin infraqirmizi (1Q)
isiq lazerlorindon istifado olunur. Hal-hazirda IKS-in
miixtolif variantlar1 inkisaf etdirilib: a) adi KS; b) yaxin
IQS KS; ¢) rezonans KS; d) mikro-raman spektroskopiya;
lazer "pinseti" istifade etmoklo konfokal mikro RS; e) ne-
cib metal nanohissaciklorin istifade olundugu sothdogiic-
londirilmis RS (SERS - raman scattering surface
enhanced). Son variant adi KS variantlarinda qeyd olun-
dugundan daha yiiksak intensivliklords siqnal almaga im-
kan verir vo hazirda intakt eritrositlorde Hb,,, konforma-
siya vo O, birlesdirma xassalorinin tadqiqinde ovezedil-



SEVINC Y. HUSEYNOVA, TOKAY M. HUSEYNOV, MURSOL Z. DADASOV

moz isuldur, ¢iinki digor spektroskopik iisullar iimumi
Hb-nin 5% miqdarinda olan Hb,,;, qeyd etmok iqtidarinda
deyildir. Bundan basqa, metodlarda hassasliq, foza ayird-
etmo qabiliyyati, nlifuzetms dorinliyi vo darama siirati is-
tifado olunan texnika vo alotlorin (mikroskopun obyektivi,
difraksiya qofosi, lazerin giicii, diigon vo qeydo almnan sii-
alar arasinda handesi bucaq) nizamlanmasindan da g¢ox
asihidir [60, 66].

KS istifadosi Hb-nin osas struktur-funksional gosto-
ricilerini aotrafli 6yronmoya imkan verir, molekulun quru-
lugu, metin korpiilorin ragslori, O,-no meyillik doracosi,
ligandlar1 birlogdirmok vo ya ayirmaq qabiliyyati vo s.
[61].

Porfirinin 7 orbitallarinda elektronlarin paylanmasin-
da doyisiklikloro sobab olan istonilon effekt, o ciimlodon
hemdos Fe-un valentiyinin doyisilmasi KS spektrindo mii-
vafiq zolaqlarin tezliyins tosir gostorir [62].

G. Shi-jun omokdaslari ils birlikde NaNO, ilo induk-
siyalanan MetHb-nin raman spektral xarakteristikalarini
todqiq etmisdir.

Noticolor gostorir ki, Hb—nin metHb-o tam oksidlos-
masino NaNO,-nin Hb-o molyar nisbati 3,5:1 oldugda tam
nail olmaq olur. Bu zaman saciyyovi maxsimumlari 499,
1340, 1562 vo 1622 sm™ otrafinda lokallasirlar vo nitrit
konsentrasiyasini oks etdirirlor.

1586, 1605 va 1637 sm™'-do NaNO, vo Hb-nin miix-
tolif nisbatlorinde metHb/umumi Hb iigiin intensivliyin
korrelyasiya omsali tapilmigdir vo bu 0,973, 0,998 0,991
qiymotlorine miivafiq olaraq xatti korrelyasiyanin mévcud
oldugunu gostorir. Biitiin bunlar onu gostorir ki, NaNO,
ilo induksiyalanan MetHb-nin raman spektrlori normal
Hb-lo miiqayisada saciyyavi farqlors malikdir [63]. Belo-
likla, Hb-in konformasiyasinin va xassalarinin dyranilms-
si zaman1 Raman spektrinds zolaqglarin olmasi Hb-nin qu-

rulus-funksional halim oks etdirir. 11375/(11375+11355)
intensivliklor nisbati ganda timumi oksiHb nisbi migdari-
m, 11355/11550 vo 11375/11580 nisbotlori Hb nisbi ligand
birlosdirmo qabiliyyatini, (11355/11550)/(11375/11580)
miitloq nisbatlori Hb ligandlara, ilk névbado O, meyillik
omsalmi oks etdirir. 11375/i1172 nisbati Hb pirrol halqo-
lorinde simmetrik vo asimmetrik ragslarin saviyyasi haq-
ginda malumat verir, onun doyismasi iso pirrol hoalgalordo
konformasiya doayisikliklari ilo bagl ola bilsr. Hb-nin mo-
lekulyar strukturunda olan bu doyisiliklor onun funk-
sional xassaloring tasir edir [55].

1618/11580 intensivliklor nisbati Fe*" vo globin ara-
sinda rabito olduqda, 11668/i1580 nisbotlori iso Fe*" vo
globin arasinda rabito olmadiqda gqanda HbNO kom-
plekslorinin miqdarini oks etdirir [64, 65].

Miixtolif ligandlarin istiraki ilo Hb-nin konformasion
doyisiliklorinin dinamikasinin dyronilmesi onun modifi-
kasiyasinin mexanizmlorini vo patoloji vaziyystlors ¢ev-
rilms yollariin dork olunmasinda vacib halgadir.

Biitiin bunlar Hb-do oksidlasdirici va spin modifi-
kasiyalarin1 askar etmok, HbO, ilo metHb arasinda
spektral forglorinin analizi vo metHb-nin miioyyan xarak-
teristikalarini dyronmok {iglin bu metodun genis istifado
olunmasina imkan verir. Miixtolif Hb formalarinin xarak-
terik maksimumlarinin olmast vo mikromiihitdoki doyi-
sikliklor zamani intensivliklorin xotti korrelyasiyasi nit-
ritlorlo induksiya olunan methemoqlobinemiyalar1 komiy-
yot vo keyfiyyat baximindan todqiq etmays imkan verir.

Bu istigamotdo bizim laboratoriya, Raman spektro-
skopiyast metodunun da koémoyindon istifado etmoklo,
otraf miihitin zerorli antropogen amillarinin, o ciimlodon
nitrat/nitrit intoksikasiyalarinin eritrositlorde vo Hb mey-
dana gotirdiyi oksidlasdirici doyisikliklar tadqiq olunur.
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Sevinch Y. Huseynova, Tokay M. Huseynov, Mursal Z. Dadashev

OXIDATIVE MODIFICATION OF HEMOGLOBIN BY NITRITES AND PROTECTIVE ROLE OF
SELENIUM. PERFORMANCE CAPABILITIES OF RAMAN SPECTROSCOPY

The mini-review contains brief characteristics of biological effects of nitric oxide (NO) and exposure of nitrate-nitrite on
human organism. Modifying effect of NO and its derivatives on the state of hemoglobin and the processes of prooxidant-antioxidant
balance and possible protective role of selenium in it were considered. Protective role of selenium is discussed with taking into
account the proximity of localization of the area where nitric oxide and selenium connect in hemoglobin. The advantages of the use
of Raman spectroscopy as an ideal method for the detailed study of the major structural and functional characteristics of hemoglobin
were focused.

CeBunpk S1. I'yceiinoBa, Tokaii M. I'yceiinos, Mypcaa 3. /lagames

OKHUCJ/IMTEJIBHASA MOJU®UKALINA TEMOI'JIOBUHA HUTPUTAMMU N TIPOTEKTOPHAS POJIb
CEJIEHA. BOBMOKHOCTH PAMAH CIIEKTPOCKOIINHN

B 00630pe naHa kpaTkas XxapakTepucTHKa Ouonorndeckux sgdexroB okcuaa azora (NO) 1 HUTPAT-HUTPUTHOTO BO3ACIHCTBHS Ha
opraHu3M yesnoBeka. PaccmarpuBaercs Moxudumpyroniee ausiHiue NO U ero mpou3BOJHEIX Ha COCTOSIHUSI TeMOITIOONHA U Ha IIPO-
I[ECCHI MPOOKCHAHTHO-aHTHOKCHIAHTHOTO PAaBHOBECHS, a TAakke BO3MOJKHAS 3alllUTHAS POk celeHa B HeM. [IpoTexTopHas poss ce-
JIeHa 00CYK/IaeTCsl ¢ y9eTOM OJIM30CTH JIOKAIN3aIui MECTa CBSI3M OKCHJIA a30Ta U celieHa B reMorsioonHe. OTMedeHbI MPenMyIecT-
Ba NMpPUMEHEHHs PamaH-CHEeKTpOCKONMNH, KaK HAEATbHOTO METOJa AN JAETAIBHOTO HM3YyYEeHHS OCHOBHBIX CTPYKTYPHO-(YHKIIHO-
HaJIbHBIX TTOKa3aTelel reMoraoonHa.

Qabul olunma tarixi: 29.09.2015
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90001  obodilik (daimilik), dozumlilik  durability JIOJITOBEYHOCTh, BEIHOCIIUBOCTh

90002  odalatli fair CHpaBeUIUBBII

90003  ododi diferensiallama numerical differentiation YUCIICHHOE

muddepeHunpoBanue

90004  ododi diiz xott number line YHCIIOBAs IPsIMast

90005  ododi omsal numerical coefficient YUCIIOBOH KO3 PHUIIHEHT

90006  ododi hall numerical solution YHCIICHHOE PEellICHHE

90007  ododi hesablanma numerical computation YHCIIOBOH pacuer

90008  odadi inteqrallama numerical integration YHCJICHHOE WHTETPUPOBAHIE

90009  ododi molumatlar principal quantum number YKCJIOBBIC JTaHHBIC

90010  odadi moesafo numerical distance YHCIICHHOE PACCTOSHHE

90011  odadi prognoz numerical forecasting YHCIICHHBIA TIPOTHO3

90012  odadi qiymat numerical value YHCJICHHOE 3HAYCHUE

90013  odadi rabits numerical bonding YHCIIOBasi CBSI3b

90014  ododi sfera number-sphere yucioas chepa

90015  ododi saho number field YHCIIOBOE MOJIE

90016  odadi tocriiba numerical experiment YHCIICHHBIA YKCTICPUMEHT

90017  ododi analiz numerical analysis YHCJICHHBIN aHAIN3

90018  odadi ardicilliq sequence of numbers 4HCI0Bast MOCIIEA0BAaTENbHOCTD

90019  odadi apertura numerical aperture YHCIJIOBAs arepTypa

90020  odadi operator numerical operator YHCIIOBOH omeparop

90021  ododi ox number axis YHCIIOBAs OCh

90022  odadi verilonlor numerical data YHCIIOBBIC JaHHBIC

90023  odaodin tors qiymati inverse number oOpaTHast BeJIMIMHA YUCIIa

90024  odadlor handosasi geometry of numbers TeOMETPHSI YHCell

90025  ododler nozariyyasi theory of numbers TeopHUs YHCel

90026  odadlorin elementar nozariyyasi elementary theory of numbers JJIeMEHTapHas TEOPUS YHUCEI

90027  adadlarin geometrik (hondasi) geometric theory of numbers reoMeTpHUECKasi TEOPUsl YUCel
nazariyyosi

90028  odadlarin additiv nozariyyasi additive number theory AJIUTUBHASL TEOPHS YHUCET

90029  ochalinin sixlig population HaceJEHHOCTh
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80030
80031
80032

80033

90034
80035
90036
80037
20038
20039
90040
90041
90042
90043
90044
90045
90046
90047
90048
90049
90050
90051
90052
90053

90054

90055
90056
20057
90058

90059
80060
80061
90062

80063
80064
90065
80066
80067

090068

90069

80070

ohali sixliglarinin inversiyasi
ohatoedici foza

ohali sixligiin qisman
inversiyasi
ohomiyyatli daracada
mohdudlanmig
ohomiyyatli, zoruri

ohomiyyatsiz xilisusiyyat
ohong siigosi
ohong-natrium siisosi
oks (donon) doyismo
oks kondensasiya

oks qofos

oks rabito

oks siirlismo

oks axin, oks caroyan
oks corayan

oks dalga

oks dalga lampasi

oks edan projektor

oks effekt

oks elektrik harokoat qiivvasi
oks elektrik yiikii

oks omoliyyat

oks etdiron

oks etdiron faza hologrami
oks etdiron difraksiya goafasi

oks etdiron dumanliq
oks etdiron ekran
oks etdiran elektrod

oks etdiran elektron mikroskopu

oks etdiron giizgii
oks etdiron hologram
oks etdiron klistron

oks etdiron nazik metal tobagasi

oks etdiron prizma
oks etdiron gofas

oks etdiran qoniometr
oks etdiron soth

oks etdiran spektrofotometriya
oks etdiron tobaqo
oks etdiran teleskop, reflektor

oks etdiron yast1 glizgii

population inversion
ambient space

partial population inversion
essentially bounded

essential

inessential singularity
lime glass

soda lime glass
inverse change
reverse condensation
reciprocal lattice
back coupling

reverse bias

reverse flow

inverse current
retrograding wave
backward-wave tube
reflection projector
inverse effect
counter-electromotive force
opposite charge
inverse operation
reflector

reflection phase hologram
reflection grating

reflection nebula
reflecting barrier

reflector

reflection electron microscope

reflecting mirror
reflection hologram
reflex klystron

metallic reflecting film

reflecting prism
reflectarray
reflection goniometer
reflecting surface

reflective spectrophotometry

reflecting film, reflecting layer

effecting telescope

plane reflecting mirror

22

A.i. MUXTAROV, M.A. MUXTAROQYV, T.R. MEHDIiYEV, K.B. QURBANOV, E.A. AXUNDOVA, N.A. AXUNDOVA...

WHBEpPCHsI HACEIEHHOCTEN
OKpY’Karomiee IpOoCTPaHCTBO

YacTUYHAsl HHBEPCHUs
HaceaéHHOoCTeH
CYILIECTBEHHO OIpaHUYCHHBIN

CYILIECTBEHHBIN
HecylecTBeHHast 0COOCHHOCTh
M3BECTKOBOE CTEKIIO
N3BECTKOBO-HATPHEBOE CTEKIIO
00paTHOE U3MCHECHUE

oOpaTHas KOHACHCAITHS
oOpaTHas pemérka

oOpatHas CBsI3b

o0paTHOE CMellIeHHE

o0OpaTHOE TeUeHHE, IPOTUBOTOK
00paTHBIH TOK

obOpaTHast BOJIHA

Jamra o0paTHOM BOJHBI
OTpaXKaTeIbHBIH MPOKEKTOP
oOpaTHsbIi 3 et
MPOTUBOAIICKTPOBIIKYILAS CHJIA
MPOTUBOIOIOXKHbIH 3apsi/
obpaTHast onepanus
OTpaxkarelb

oTpakaTenbHas (a3zoBast
rojorpaMmma

oTpaxkaresbHasi TUPpaKIMOHHAs
pemérka

OoTpaxarejibHast TYMaHHOCTb

OTpaXXaIoMuUi SKpaH
OTpa)xaTeJbHbIN NEKTPOJL

OTpa)kaTeJbHbIA NEKTPOHHBIN
MHUKPOCKOTI
OTpaXkarolIee 3epKajo

OTpakaTellbHas rojorpaMma
OTpa)xkaTeJbHbIH KIIMCTPOH

METAJUITMYECKasl OTPAKAIOIIas
mIEHKa
OTpa)kaTeJbHas Mpu3Ma

OTpaxarejibHas pEHICTKa
OTpa)KaTeJ'IBHI:Iﬁ TOHHUOMETP
OTpaxaroigas MOBEPXHOCTH

oTpakaTelbHas
crnekrpodoToMeTpust
oTpakaTenbHas IUIEHKA,
OTpaxaroluii ciaou
OTpaXkaTeJbHBIN (3epKaIbHBIN)
TEJIECKOI, PeIICKTOD

IUIOCKOE OTPaXKaIoIIee 3epKajIo



80071

80072
80073
80074
80075

80076
20077

20078
80079

20080
20081
20082

20083

080084

20085
80086
20087
20088
80089
20090
80091
90092
80093
080094
80095

80096
80097

90098
90099
90100
90101
90102
20103
90104
90105
20106
90107
90108
20109

80110

oks etdirma (tosvir etmo)
dorocesi

oks etdirms gabiliyyati
aks etma fazasi
oks etmo funksiyasi

oks etmonin amplitud omsali

oks faza
oks fotoelektrik effekti

oks gedis miiddati

oks gedisin sondiiriilmasi

oks inkias
oks interpolyasiya

oks istigamot

oks istigamatdo harokot

oks istigamatli corayan
oks istiqgamatli rabito sargact
oks isara

oks kegid

oks kondensasiya

oks likvasiya

oks matris

oks modulyasiya

oks olunmus dasta

oks olunmus goy qursagi
oks olunmus giic

oks olunmus giinas radiasiyast

oks olunmus is1q

oks olunmus rentgen stialar1

oks olunmus siqnal
oks olunmus siia
oks olunmus xoyal (tosvir)
oks pariltili tobage
oks qofas vektoru
oks reaksiya

oks rabita

oks rabito coroyan
oks rabita dovrasi
oks rabito dolagi
oks rabito omsal1

oks rabita ilo tonzimlomo

oks rabita kondensatoru
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mapping degree

reflecting power, reflectance
mapping space
reflection function

amplitude reflectivity

opposite phase

inverse photoelectric effect

flyback time
blanking

inverse mapping
inverse interpolation

inverse direction , return
direction

backward motion, inverse
motion, return motion
reverse current, inverse current
feedback coil

opposite sign

inverse transition
retrograde condensation
inverse segregation
inverse matrix

inverse modulation
reflected beam

reflected rainbow
reflected power

reflected solar radiation

reflected light
reflected X-rays

reflected signal
reflected ray
reflected image
antihalation layer
reciprocal lattice vector
reverse reaction
feedback
feedback current
feedback circuit
feedback winding
feedback factor
feedback control

feedback capacitor
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CTETIeHh OTOOPaKEHUS

oTpakaTeIbHast CIOCOOHOCTh
MPOCTPAHCTBO OTOOpasKeHUI
(GYHKIUS OTpaKeHUSA

AMIUTUTYIHBIA KO3 PHUIHEHT
OTpa)kKeHHs
MPOTUBOMOJIOXHAS (ha3a

00paTHBIH (POTOINEKTPHICCKIHA

ekt

BpeMst 00paTHOTO X0/a

raimieHue 0OpaTHOTO Xo/a
(sry4a), OnaHKMpOBaHKE

o0OpaTHOE 0TOOpaKeHHE
o6paTHas HHTEPIIOJISALHS

HarpasJeHHE 00paTHOE,
MIPOTUBOIIOI0KHOE

JBHXXCHHUC O6paTHO€

0o0paTHBIN TOK

KaTyIIka oOpaTHOH CBS3H
MIPOTUBOTIOJIOKHBIA 3HAK
00paTHBI Tepexo
oOpaTHast KOHJIEHC Al
obOpaTHast TUKBAIUA
oOparHas MaTpuIa
oOpaTHast MOAYJIAIUSL
OTpakEHHBIH IMy4OK
oTpaxx€HHAs pagyra
OoTpak€HHAsI MOIIIHOCTh

oTpak€HHAs COTHEUHAS
paauays

OTpaKEHHBIN CBET

OTpa)KéHHLIC PCHTICHOBCKHUE

Iyqu
OTpaXXEHHBIM CUTHAT

OTpaXXEHHBIN JIy4

oTpakéHHOE H300pakeHNe
MIPOTUBOOPEOJBHBIN CION
BEKTOP 00paTHOW pemeTKH
oOparHas peakIus

oOpartHas CBsI3b

TOK 0OpaTHOH CBsI3H

1enb 00paTHOM CBA3U
00MOTKa 00paTHO CBSI3U

K03 HUIHEHT 00paTHOH CBSI3U

peryIupoBaHue ¢ 00paTHOM
CBSI3BIO
KOHJICHCATOp 0OpaTHOM CBS3H



al111
90112
80113
a0114

a0115
al116

al117
80118
al119
90120
a0121
90122
a0123
90124
90125
90126
90127

90128
90129
90130
90131
90132
90133
90134

90135
90136
20137
90138
90139
90140
90141
90142
90143
90144
20145
80146
80147
20148

80149
90150

90151
20152
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oks rabito konturu
oks rabito miigavimati
oks rabita signali

oks rabitali generator

oks rabitoli gliclondirici

oks rabitonin baza miigavimati

oks rabitonin gorginliyi
oks rabitonin tutumu
oks sofaq

oks spin

oks oxsokilli bucaq
oks torafdoki ndqto

oks tosir

oks tasir edon moment
oks toranli qovs

oks agirhiq

oks ardicilliq komponenti

oks axin

oks olunmus dalga

oks olunmus isiq

oks olunmus rogs

oks olunmus siia

oks olunma (qayitma) bucagi

oks olunma amsali

oks olunma ayrisi

oks olunma matrisi

oks olunma spektri

oks olunma xarakteristikasi
oks olunmaya olan itgi
oks diffuziya
oksetdirici honiometr
oksetdirici soth

oksino firlanma

oksina harakat

oksing tosir edon qiivve
oksolma

oks-sada

oks-sada rezonatoru, oks-sada
boksu

oks-sada siqnali
oks-sadanin qarsisini kason

oks olunmus impuls

oks olunma qanunu

feedback loop
feedback resistance
feedback signal

back-coupled oscillator,
feedback oscillator
feedback amplifier

feedback base resistance

feedback voltage
feedback capacitance
counterglow
opposite spin
sweep-forward angle
antipodal point
reaction, drag
counter torque
antitwilight arch
balance weight

negative-phase-sequence
component
countercurrent

reflected wave
reflected light
reflected vibration
reflected ray
angle of reflection

reflectance; reflection
coefficient, reflection factor,
coefficient of reflection
reflection curve

reflection matrix
reflection spectrum
reflection characteristic
reflection loss

back diffusion
reflecting goniometer
reflecting surface
reverse rotation

reverse motion

thrust, counteractive force
reflection

echo

echo box

echo
echo suppressor

echo pulse

law of reflection
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KOHTYp OOpaTHO# CBS3U
COTIPOTHBJICHUE OOPATHOM CBSI3U
CUTHAJI 00paTHOU CBSI3U

reHepaTop ¢ 0OPaTHOU CBA3BIO

YCHIIUTENH C 00paTHOH CBS3BIO

6a30BO€ CONMPOTHBIICHHE
00paTHOM CBsI3U

HanpspKeHHEe 0OpaTHOH CBAZH
EMKOCTh 0OpaTHOM CBSI3U
MPOTUBOCHUSIHHE
MPOTHBOMNOI0XHBIA CITHH

yroj oOpaTHOH CTPETOBUIHOCTH
IPOTUBOMNOI0XKHAS TOUKA
MPOTUBOACHCTBHE
IIPOTUBOACUCTBYIOLINI MOMEHT
IPOTUBOCYMEpPEYHas Ayra
MIPOTHUBOBEC

cocTaBJsonIas oopaTHon
HOCJIEI0BATEIEHOCTH
[POTHBOTCUCHHE

oTpaxE€HHAast BOJIHA
OTpa)KEHHBIN CBET
OTpakeHHOE KoJeOaHme
OTPaXKCHHBIN JIy4

YIOJ1 OTPaKEHUs

KO3 PHUIUCHT OTpaKeHHS

KpHBasi OTPaKEHHUS
MaTpHIIa OTPAKCHHS

CHEKTP OTPaXKECHUS
XapaKTePUCTHKA OTPAKEHHUS
MOTEPH Ha OTPasKeHUE
obpatHas quddy3us
OTpakaTeIbHBIN TOHUOMET]
OTpa’karoIas MOBEPXHOCTh
obOpaTHOe BpaiieHue
00paTHOE JABIKCHHE
IIPOTUBOAEHUCTBYIOLIAS CUIIa
OTpakeHHe

9X0

9X0-PE30HATOP, IX0-00KC

OXOCHTHAJI
3X03arpaauTeiib

UMITYJIbC OTPa)KEHHBIH

3aKOH OTpaXCHUA



80153

20154
90155
20156

a0157
90158
90159
80160
al161

80162
80163
80164
80165
80166
80167
80168

90169
20170
al171
a0172

90173
90174
a0175
90176
a0177
90178
90179

80180
980181

90182

80183
90184
80185

90186
80187
90188

90189
80190
80191
80192

oks olunmanin pleoxroizmi

ol barometri
a2l taxometri

olaqo reaksiyasi, 6n miigavimot

olaqo transformatoru

slaqo yaradan homomorfizm
olava

alava (tamamlayici) hadisa

olavo (tamamlayict) ton

slavo coroyan

alava diaqonal

slavo edilon vektor

olava elektrik yiikii

alava etmok, tamamlamaq
olavo hisso

alave kézarmo katodu, qizmis
katod

olava kiitlo
olava linzalar
slavo mohsul

olavo miigavimot

alava qiitb
slavo ronglor
olavo reaksiya
slavs seriya
alava sort
alava tacil

olava (sohv, yan) tosvir

olavo valentlik

slave yiik
olavo altfoza

olavo xorda
alds edils bilon

slifbali-adadi, horfi-ragomsal

allo dayisdirilma
allo daxil etmo registri

allo daxil edilmos (iso salma)

alls daxil etmak iiciin qurgu
alls nizamlama
amolo golmo entalpiyast

amoliyyatin tadqiqi
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reflection pleochroism

portable barometer
hand tachometer

reaction, drag

associative law

connecting homomorphism
addition agent
complementary event

supplementary tone

alternate current
auxiliary diagonal
applied vector

boosting charge
complementarity
additional part
indirectly-heated cathode

additional mass
additional lens
by-product

instrument multiplier, range
multiplier
additional pole

complementary colors
side reaction
subordinates series
additional condition
additional acceleration

ghost image

auxiliary valence

additional load, surplus load
complementary subspace

complement chord
accessible

alphanumeric

manual switching
manual input register

manual input

manual input unit
manual regulation
enthalpy of formation

operations research
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IUIEOXPOU3M OTPAKSHUS,
OTpa)kaTeNbHBIN IIEXPOU3M,
JBYOTpaXKeHHE

OGapomMeTp epeHOCHON

PY4YHOU TaXOMETp

peaxmms CBs3H, T000BOE
COIPOTHUBIICHHE

TpaHcdopmarop cBszu
CBSI3BIBAIOIINI TOMOMOP(PH3M
nmobaBKa, MpHUCaaKa
JIOTIOJTHUTENBHOE COOBITHE

100aBOYHBII TOH
(IOTIOTHUTETHHBIH )
JIOTIOTHUTENBHBIN TOK

MoOOYHasl TUaroHalb
MIPUJIOKEHHBIH BEKTOP
JIOTIOJIHUTEIIbHBIN 3apsi]
JIOMOJHUTENBHOCTD
J100aBOYHAS YaCTh

KaToJl KOCBEHHOI'0 HaKaa,
[IOIOTPEBHOM KaTo,

JIOIIOJIHUTEILHAS Macca
100aBOYHBIE TUH3GI
MOOOYHBIN MPOITYKT

JI00aBOYHOE COMPOTUBIICHUE

JOTIOJIHUTEIILHBIN MOIIOC
JIOTIOJTHUTENbHBIC 1IBETA
mo0oYHas peaKuus
noOoyHas cepus
JIOTIOJTHUTENNBHOE YCIIOBHE
YCKOpEHHE JIOTIOJTHUTEIHHOE

napasuTHoe (mo6oYHoe)
n3o0pakeHue
o0OYHAast BAJIEHTHOCTh

Harpyska no0aBodHas, Tpy3
pUOaBOYHEIH
JOTIOJTHUTENBHOE
MOJIPOCTPAHCTBO
JOTIOJTHUTENbHAS XOpa

TIOCTHKUMBIH
angaBUTHO-IT(PPOBOH,
OyKBEHHO-ITU(DPOBOH
PY4YHOE NEPEKIIIOYEHUE
PETUCTp PydHOTO BBOJA

pPY4HOH BBOJ JaHHBIX, py4YHOH
BBOJI
YCTPOUCTBO AJIsl pyYHOTO BBOJA

PY4HOE peryaupoBaHue
SHTAITBITHS 00pa30BaHUS

HUCCICA0BAHHUC onepaunﬁ



80193

90194
90195
20196
90197
20198
20199

20200
90201

90202
20203

90204
90205
90206
90207

90208

90209
80210

90211
80212

90213

90214
80215

80216
80217

00218
20219
80220
00221
00222
80223

00224
90225

080226
90227
20228
90229

90230

amoaliyyatin yering yetirilmasi
vaxti

amr saygacl

omrin formati

amrlarin registri

omsallar matrisasi

amsallarin paylanmasi

an boyiik (kigik) yiik

on boyiik (kicik) konsentrasiya
an boyiik elonqasiya

on boyiik imumi bdlon

on ¢ox yaxinlagsma mosafosi

on kigik dalga uzunlugu
an kicik konara ¢ixma bucagi
an kicik kvadratlar metodu

on kigik kvadratlar {izro
yaxinlagsma

an kigik mocburiyyat prinsipi

an kigik qiymet

an kicik sopilme dairasi

on kigik tosir

an kigik tosir prinsipi

an kigik totbiq olunan tezlik

on kigik iimumi boliinon

an kigik iimumi moxrac

on sado gamma

an sonuncu ekvivalent elektrik
kegiriciliyi

an sonuncu noqte

an sonuncu teorem

on yaxs1 gormo

on yaxs1 yaxinlagsma

an algaq daraceali moda

an asagi (esas) enerji hal

on agagi (esas) hal

on asag1 enerji saviyyasi

an asag1 kinematik ciit
on asag1 nizam
an asagl soviyya

aqrab

aqrobli inklinometr

operation time

instruction counter
instruction format
instruction register
matrix of coefficients
coefficient distribution
ultimate load

limiting concentration
greatest elongation
greatest common division

distance of closest approach

shortest wavelength
angle of minimum deviation
method of least square

least square approximation

principle of least constraint

minimal value

disk of least confusion

least action

principle of least action,

Hamilton's principle, law of least

action
lowest usable frequency

least common multiple

least common denominator

primary scale

limiting equivalent conductivity

limit point

limit theorem

best vision

best approximation
lowest-order mode

lowest energy state

lowest state

lowest energy level

lower pair
lower order

lowest level

pointer, indicator; arrow ; needle;

hand
dip circle
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BPEMS BBITIOJTHCHUS OII€paliun

CUYETUYMK KOMaH]I

¢dopmat KoMaHIBI
perucTp KoMaHs

MaTpuIa Ko3pPpunreHToB
pacmpezeneHne Ko3(pPUINEHTOB
npesenbHas Harpys3Ka
npesenbHas KOHICHTPAIH
HauOOIbIIas SJIOHTalUs
HAMOOBIINI OOIIUIT TETUTENh

paccrosiHie HanOOoIbIIero
COMKEHN, KpaTyaiiiee
COCTOSTHHE TIPH CONMKEHUH
HauMCHbIIAas AJTMHA BOJIHBI

YToJI HAUMEHBIIECT'O OTKIIOHCHUA
MCTOA HAMMCHBIIINX KBAaApPaTOB

MpUOIIMKEHUE 110 METOTY
HaMMEHBIIINX KBaJIPaTOB

MPUHIUI HAaNMEHBIIETO
MPUHYKACHUS
HaMMEHbIIIee 3HaYCHHE

KPYOK HaMEHBILIETO
paccestHus
HauMeHbllIee JIeHCTBUE

TIPUHITUIT HANMEHBIIIETO
IEUCTBHUS

HanMeHbIIas TPUMEHsEMast
4acToTa
HaMMEHbIIIee 00IIee KpaTHOE

HaUMEHBIINHN 001N
3HAMEHATENb
MpoCTeiiliias ramma

npeaciibHas OKBUBAJICHTHAA
3IIEKTPOIIPOBOTHOCTD

npeenbHas TOUKa
IpeieNnbHas TeopeMa
HauTy4lllee 3peHue
HamTy4Iee npuoImKeHne
MO/1a HAMHU3ILETO MOpsAIKa

HAaWHU3IIEC SHCPTCTUICCKOC
COCTOSAHUEC
HAaWHU3IICC COCTOSAHNEC

HAaWHU3LINI SHEPreTUUeCKUi
YpOBEHb
HU3IIas KWHEMaTUYecKas rnapa

HUBIINHN TOPSI0K
HU3IIUHI YPOBEHb

CTpCJiKa

CTpeJ'IO‘IHbIﬁ WHKIIMHOMCTP



80231
80232

20233
90234

00235
00236
90237
20238
90239
90240

00241

00242
90243
90244
90245
90246
00247
90248
90249
90250
90251
90252
90253
90254
90255
90256
90257

90258
90259
90260
90261
90262
90263
90264

80265
90266
90267
90268
90269
90270
90271
90272

FiZiKi TERMINLOR VO iFADOLOR

agrabli qalvanometr
agrabli tezlik 6lgon
aridilmo, arimo
aridilmis elektrolit
aridilmis kvars
aridilmis spat, fliiorit
arimo (oridilmo) istiliyi
arima entropiyast
arimo istiliyi

arimo noqtasi

arimo temperaturu algaq olan
metal

arims zonast
arimomoak qabiliyyati
arinti

arimo temperaturu
ariys bilmo

ariyan qoruyucu
ariyon, ariys bilon
osas

asas (bas) gorginlik
asas (bas) gdy qursagi
osas (bas) giizgii
asas (bas) kasik

asas (bas) anod

asas (¢ixis) dil

asas (¢ixis) program

asas (iistlin) istigamat

asas ¢oxluq

asas dovra

asas diismo bucagt
osas dalga

asas dalganin uzunlugu
asas dastyici

asas dastyicilarin konsentrasiyasi

asas adad

asas elektrod

asas otalot momenti
asas atalat oxlari
asas fayl

asas gliclondirici
asas hal

osas ideal

pointer galvanometer
pointer-type frequency meter
melting

melt electrolyte

fused quartz

fluorite

heat of dissolution

entropy of melting

heat of fusion

fusing point, melting point, point
of thawing

low-melting-point metal

melting zone
infusibility

melt

fusing point, melting point
fusibility

fuse

fusible

substrate
principal stress
primary rainbow
primary mirror
principal section
main anode
source language
source program

preferred orientation

fundamental set

physical circuit, side circuit
principal angle of incidence
fundamental wave
fundamental wavelength
majority carrier

majority carrier concentration

cardinal number

main electrode

principal moment of inertia
symmetry principal axes
master file

main amplifier

ground state

principal ideal
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CTpEJIOYHBIN TaTbBAHOMETP
CTPEJIOYHBIN 4aCTOTOMED

IUIaBJICHUE, TasHUE
pacIUIaBIEHHBIA 3JIEKTPOIUT

TUTABJICHBIH KBapI]
TUIAaBUKOBBIN LITIAT, (IIIOOPUT
TETIOTa PACTBOPCHNUS
SHTPOMNUS MJIABJICHUS
TETUIOTA TUIABJICHHS

TOYKa IIJIAaBJICHHUA, TOUYKA TaAHUA

MeETallJl C HU3KOM TeMneparypoi
IUIABJICHUSA

30Ha IJIaBJICHUS
HETLUIaBKOCTH

pacruiaB

TeMIIepaTypa IUIaBJICHUS
IJIABKOCTh

IJIABKUU IPEJOXPAHUTETL
IJIABKHM

MO/JI0Ka, OCHOBA

TJIaBHOE HAMpsKEHUE
[JIaBHas paayra

TJIaBHOE 3€pKaJIo (TeNecKona)
IJIABHOE CCUCHHE

TJIaBHBIA aHOL

HWCXOOHBIN S3BIK

HCXOJHas mporpamma

MIPEeUMYIIeCTBEHHAS
(mpeanouTUTENbHAS)
OpHEHTAIH
OCHOBHOE MHOKECTBO

OCHOBHAs LIENb
TJIABHBIN YTOJ TIaIeHUS
OCHOBHAs BOJTHA

JINIMHA OCHOBHOM BOJIHEI
OCHOBHOI HOCHTEIIh

KOHIIEHTPAINsI OCHOBHBIX
HOCHUTEEH

KapAMHAIBHOE YUCIIO
[JIaBHBIH JIEKTPOA
TJIaBHBII MOMEHT HHEPITUU
TJIAaBHBIC OCU HHEPLIUU
OCHOBHO¥ (aiin

TJIaBHBIN YCHIINTENh
OCHOBHOE COCTOSIHHE

TJIaBHBIHA Hjiealt



90273
00274
80275
90276
80277
00278
90279
20280

90281
90282
90283
90284
90285
90286
00287
90288

90289
80290
90291
90292
090293

90294
90295
90296
90297
90298
90299
90300

80301
80302
90303

20304
90305
80306
80307
90308
80309
20310
a0311
80312
90313
90314
80315
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osas isara

asas komiyyat

asas kompozisiya sirasi
asas logok (giil yarpagi)
osas membran

9sas minor

asas miistovi

asas magnit seli

asas mod
asas noqto
asas perfokart
asas prinsip
asas proqram
9sas ganun
asas rong

asas ranglor, ilk ronglor

9sas 1aqs
osas reaksiya
9sas sos

9sas soviyyd

asas sindirma omsallari

osas slia
asas tonlik
asas tezlik
asas ton
asas vektor
asas vahid

asas yadda saxlayan qurgu

asas yaddas
osas yaddasin qorunmast

asas ardicilliq, bag (asas) seriya

asas xayal
Jsas xassd
asas fokus
osya masasl
asab borucugu
asab hiiceyrasi
asab lifi (teli)
9sab sistemi
asri horakot
asri hayacanlanma
asri parallaks

asri tocil

basic symbol

fundamental quantity
principal composition series
main lobe

main membrane

principal minor
fundamental plane

main magnetic flux

fundamental mode
main/principal point
master card

basic principle

main program
fundamental law

primary color, ground-tint

primary colors

fundamental oscillation
main reaction

main sound

ground level

principal indices of refraction

principal ray, chief ray
fundamental equation
fundamental frequency
fundamental tone, major tone
fundamental vector
fundamental unit

main storage

main memory
main memory protection

main sequence

main image
principal property
principal focus
object stage, specimen stage
neural tube

nerve cell

nerve; fiber
nervous system
secular motion
secular perturbation
secular parallax

secular acceleration
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OCHOBHOM CHMBOJT

OCHOBHAs BEJITUIMHA

[JIABHBIM KOMIIO3ULIMOHHBIN psif
OCHOBHOM JIETIECTOK

OCHOBHast MeMOpaHa

[JIaBHBII MUHOD

OCHOBHasI INIOCKOCTh

OCHOBHOM MarHUTHBIN ITOTOK

OCHOBHasl MOJIa
OCHOBHAs TOYKA , TJIaBHAs TOYKA
OCHOBHaA nepdokapra
OCHOBHOU IPHUHIUI

OCHOBHAs IIPOTpaMMa

OCHOBHOM 3aKOH

OCHOBHOM IIBET

OCHOBHEIC IIBETA, ICPBUIHEIC
LBETa
OCHOBHO€ KOJeOaHue

IJIaBHAs peaKius
OCHOBHOMH 3BYK
OCHOBHOH YpOBEHb

TJIaBHBIE TTOKA3aTeIN
MIPEJIOMIIEHUS
[JIaBHBIN JIy4

OCHOBHOE YpaBHEHHE
OCHOBHAs 4YaCTOTa
OCHOBHO# TOH
OCHOBHOH BEKTOD
OCHOBHAs €IMHHUIIA

OCHOBHOE 3aITOMHHAIOIIee
YCTPOKICTBO
OCHOBHasl ITaMATh

3aI[yMTa OCHOBHOM NaMsTH

TJIaBHas IoCja€a0BaTCIbHOCTD,
rjiaBHast cepus

OCHOBHOE H300pakeHUE
OCHOBHO€E CBOWCTBO
TTIABHBIN QOKYC
MPEIMETHBIA CTOJIUK
HepBHas TpyOKa
HEpBHAs KJIETKa
HEpBHOE BOJIOKHO
HEpPBHAs CHCTEMa
BEKOBOE JIBIDKCHHE
BEKOBOE BO3MYIICHUE
BEKOBOW Mapaiakc

BCKOBOC YCKOPCHUEC



80316
80317
90318

20319
90320
80321
90322
90323
00324
90325

90326
80327
90328
80329
80330
80331
90332

90333

80334
80335

90336
90337
90338
90339
90340
90341
90342
90343
90344
90345
90346
80347
90348

80349

90350
90351
90352

80353
80354
90355
90356
80357

FiZiKi TERMINLOR VO iFADOLOR

asri tonlik
asri tarazliq

asri variasiya, osri doyigma, asri
rags
asri aberrasiya

asvan
aotalat indeksi
aotalot

aotalot ellipsoidi
otalot dairasi

aotalot dalgasi

aotalot dayanigligt
aotalat dayanigsizlig
atalot ellipsoidi
otalot ellipsi

otalot omsali

otalot fozasi

aotalot kiitlosi, tosirsiz kiitlo
otalot koordinat sistemi

atalot morkozi

otalot momenti

atalot prinsipi
atalat qiivvosi
aotalot qanunu
atalot rogslori
atalat radiusu
aotalot sistemi
aotalot tenzoru
otalotin bas oxu
aotalot oxu

otraf

otraf (dairavi) gorginlik
otraf miihit

atraf miihitin ¢irklonmosi
otraf miihitin temperaturu

otraf yerlor fozasi
otrafdaki retrakt

otrafin fundamental sistemi

otraflar sistemi

avaz edilan xalita
ovaz edilmo reaksiyasi
avazedici atom

avazedilon bark mohlul

secular equation
secular equilibrium

secular variation

secular aberration
iridescent, rainbow
index of inertia
inertia

momental ellipsoid
circle of inertia

inertia wave

inertia stability
inertial instability
inertia ellipsoid
ellipse of inertia
coefficient of inertia
inertial space

inertial mass
inertial coordinate system

center of inertia

inertia moment, moment of
inertia

inertia principle

force of inertia

law of inertia

inertia oscillation

radius of inertia

inertial system

inertia tensor

principal axis of inertia
axis of inertia
neighbourhood
circumferential stress
environment, surroundings

environmental pollution
ambient temperature

space of neighbourhoods
neighbourhood retract

fundamental system of
neighbourhoods
system of neighbourhoods

substitution alloy
substitution reaction
substitutional atom

substitutional solid solution
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BEKOBOE ypaBHEHHE
BEKOBOE PaBHOBECHE

BEKOBOE U3MECHEHUE, BEKOBasI
Bapuanusi, BEKoBoe KojiebaHne
BeKOBas abepparus

panyXKHbIH

UH/IEKC UHEPIUU
MHEpUHUs

3JUTATICOM]], NHEPIIUU
KpyT MHEpLUU

WHEPLINOHHAs BOJHA, BOJIHA
HMHEPLUH
WHEPUUOHHAS YCTOHYNBOCTh

HHEPIHOHHAS HCYCTOWYHBOCTD
SIUTATICOM]] UHEPIIUU

SIUTUTIC UHEPLUH

KO3 PHUIUCHT HHEPIUH
MHEPUHATBHOE MPOCTPAHCTBO

HWHEpLHalbHasg Macca, HHEPTHAs
macca

WHEepLHUabHas cucTeMa
KOOpAWHAT

LIEHTP UHEPIUU

MOMCHT MHCPIHHU

MPUHIUI HHEPIIUU
CHJIa HHEPLUU

3aKOH MHEPLUH
WHEPLIHOHHbIE KoJeOaHus
paanyc MHEPIUH
MHepLHaibHas cucTeMa
TEH30p MHEPLUUHU

TJIaBHAst OCh WHEPIHH
0Ch MHEPINN
OKPECTHOCTb

OKPYXXHOE HaIlpsHKeHUE
OKpy’Karolas cpeaa

3arpsi3HEHUE OKpY Karolen
cpenbl

TeMIlepaTypa OKpy Karolen
cpeabl

IPOCTPAHCTBO OKPECTHOCTEN

OKPECTHOCTHBIN PETPAKT

¢dbyHIaMeHTanbHas CHCTEMa
OKpECTHOCTEM
CUCTEMA OKPECTHOCTEN

CILJIaB 3aMCIICHUA
pCaKkuAa 3aMCIICHUA
aToOM 3aMCIICHUA

TBEPBINA PaCTBOP 3aMELICHUS



90358
20359
20360

80361

90362
90363
080364
90365
90366
80367
90368
90369
80370

90371
90372

80373

20374
90375
90376
a0377
90378
90379

90380
90381
80382
20383
90384
90385
20386
80387
20388

90389
90390

80391
90392
90393
90394
90395
80396
90397
80398
80399
90400

avazetmo (yerini doyismo)
avazetmo metodu

avozlama iisulu ils inteqrallama

avazlarin primitiv qrupu

avazlayici qitvvo

avazlayici vektor

dyici giic (qiivva)

Jyici moment

dyici qiivva

ayilma gorginliyi

ayilma ndqtasi

dyilma,qabarma, uzununa ayilmo

ayilmada sortlik

dyilmonin tohrifi
dyilmoya nozoron méhkomlik

dyilmays nozoron sinama
ayilmazlik

dyilmis boru

dyilmis dalga aparan
oyilmis soth

dyilmis siia

dyinti

dyinti dalgasi
Jyinti aqrabi
oyinti momenti
dyinti ndqtasi
dyinti dlgon
dyinti ragslari
oyri prizma
ayri proyeksiya

ayri zarba dalgasi

ayrilar ailasi
ayrilarin paylanmasi

ayrilik

oyrilik deformasiyast
ayrilik dairasi

oyrilik fozasi

oyrilik invarianti
ayrilik markazi
oyrilik radiusu
ayrilik tenzoru
ayrilik xatti

oyrinin gedisi

substitution
substitution method

integration by substitution

primitive permutation group

resultant of forces
resultant vector
bending strain
bending moment
bending force
bending stress
point of inflection
buckling

flexural rigidity

tracing distortion
bending strength

bending test
inflexibility
bent tube

bend waveguide
curved surface
curved ray

bend, flex, deflection, fold,
bending
flexural wave

deflectometer indicator
bending moment

flex point
deflectometer

bending vibration
oblique prism

oblique projection

oblique shock wave

family of curves
curve distribution

curvature

bending strain
circle of curvature
space of curvature
curvature invariant
center of curvature
radius of curvature
curvature tensor
line of curvature

trend of curve
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3aMCIICHUEC, ITIOACTaHOBKA
MCTOA 3aMCIICHHA

MHTETPUPOBAHUE CLIOCOOOM
MOJICTAHOBKHU
NPUMHTHBHAS TPy
MOZCTAHOBOK

PaBHOJEUCTBYIOLIAS CHIIA
PaBHOJEUCTBYIOIINNA BEKTOP
n3rubaroiee yCUIeHUE
M3ruodaromuii MOMEHT
n3rnbaromas cuia

HarpsHKeHUE PU U3ruoe

TOYKa Teperuoda

KopoOJeHne, MPOAONBEHBIA U3THO

KECTKOCTD IPHU M3TUOE,
n3ruOHas )KECTKOCTh

HCKaXXEHUE OrubaHust

MPOYHOCTH Ha U3THO

HCIIBITAaHUE HA U3rub

HecrubaeMocCThb

H30THYTas TpyOKa
M30THYTHIM BOJHOBOJ
I/ICKpI/IBHeHHaﬂ HOBerHOCTL
HCKPUBJICHHBIN JTyd

neperuo, mporud, 3arub, u3ruo,
n3rudanue, crub
n3ruOHas BOJIHA

CTpelKa mporuda
M3TUOAOIIMI MOMEHT
nepernba Touka
mporudomep
M3TUOHBIE KOJIeOaHHUS
Kocasl Ipu3Ma

Kocast POEKITUs

Kocas ylapHasi BOJIHA, KOCOM
CKauYOK YIIOTHEHHS
CeMEHCTBO KPHUBBIX
pacnpeneneHue KpUBbIX

KpPHUBH3HA
nedopmManus nu3ruda
KPYT KPUBU3HBI
IIPOCTPAHCTBO KPUBU3HBI
WHBApPUAHT KPUBU3HBI
LEHTP KPUBU3HBI

pannyc KpUBU3HBI
TEH30p KPUBU3HBI

JIUHUS KPUBHU3HBI

XOJ KPUBOH



80401
80402
90403

00404

080405
090406

90407

90408
90409
90410
al411
90412
90413

0001
10002
0003
10004
0005
0006
0007

0008

0009
0010
0011
0012
0013
0014
f0015
f0016
f0017

f0018
0019

0020
0021

0022
0023
10024
0025
10026

ayrinin gokli (formasi) omsali
ayriqollu ling

ayri-lyril

ayrixatli horokot

oyrixatli inteqral
ayrixatli koordinatlar

ayrixatli ortoqonal koordinatlar

dyani foza

azalo, muskul

ozilmo gorginliyi

ozilmo miigavimati
9zilmaya nozoran sinama

ozmok, darmadagin etmok

Fabri-Pero etalonu
Fabri-Pero interferometri
Fabri-Pero rezonatoru
faiz

faiz areometri

faiz nisbati (miinasibati)
faizlorlo konsentrasiya

faizlidarinlik dozasi

faktiki parametr
faktor
faktorfoza
faktorial
faktorial sira
faktorlu analiz
faktor-qrup
fantastron
fantom

faqositoz
farad

Faradey coroyani

Faradey odadi, Faradey sabiti

Faradey effekti
Faradey ganunu
Faradey qofasi
Faradey silindri

Faradeyin qaranliq fazas1

FiZiKi TERMINLOR VO iFADOLOR

form factor
curvilinear arm

serpentine, sinuous, twisting,
wavy, winding, flexuose, sinuate,
tortuous, wavy-grained

curvilinear motion, nonlinear
motion

curvilinear integral
curvilinear coordinates

orthogonal curvilinear
coordinates
object space

muscle

bearing stress
crushing strength
crushing test

crushing

Fabry-Perot etalon
Fabry-Perot interferometer
Fabry-Perot cavity

percent

percentage areometer

percentage
percent concentration

percentage depth dose

actual parameter
factor

quotient space
factorial
factorial series
factor analysis
factor group
phantastron
phantom

phagocytosis
farad

Faraday current

Faraday constant,
electrochemical constant

Faraday effect
Faraday's law
Faraday cage
Faraday cup
Faraday dark space

31

ko3 duttneHT GOpMBI KPUBOI
KPHUBOKOJIEWHBIN phIyar

U3BUIIUCTBIN

KpHBOJ'IPIHefIHOC JBHXXCHUC

KPUBOJIMHENHBIM UHTErpan
KPUBOJIHHEHHBIC KOOPJHMHATHI

KPUBOJIMHEIHbIC OPTOTOHATIbHBIC
KOOPIUHATEI
HPEeIMETHOE IIPOCTPAHCTBO

MBIIIIA, MYCKYJT
HaIpsKEHUE CMSITHS
COIPOTUBJICHHE Pa3iaBINBaHUIO
UCTIBITaHNE Ha Pa3/laBINBaHNE

pasnaBiuBaHue, ApodIeHNE

stanon ®adpu-Ilepo
uaTeppepomerp Padpu-Ilepo
pesonatop ®abpu-Ilepo
MPOLICHT

apeoMeTp NMPOLEHTHBIN
MPOILIEHTHOE OTHOIIICHUE
KOHIIEHTPAILHSI B TIPOIIEHTAX

NpOIIEHTHAs INTyOnHHAS 71032,
riIyOMHHas 1032 B IIPOLIEHTAaX
(baxTHyeckuil napamerp

(baxTop
(baKkTOpIPOCTPaHCTBO
(baxropua
(bakTopuanbHbIi psx
(bakTOpHBII aHAIN3
(axTop-rpynmna
(aHTacTpOH

(hanTOM

(baronmTo3
bapana
tok Dapanes

yucio dapanes, HOCTOIHHAS
®dapajes, SNEKTPOXUMHYECKAS
MOCTOSIHHAS, DJIEKTPOXUMHUUYECKAS
KOHCTaHTa

ekt Dapanes
3akoH Papanes
kietka Papages
uunuaap dapanes

(apaneeBo TEMHOE IPOCTPAHCTBO



0027
0028

10029
0030
f0031
0032
0033
0034
0035
f0036
0037

0038
0039
0040

10041
10042
0043
10044
0045
f0046
10047
0048
0049
0050
f0051
0052

0053
0054
f0055

0056
0057

f0058
0059
0060
f0061
0062

0063
0064
0065
f0066
0067
0068
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faradezasiya

Farenheyt temperatur skalas,
Faranheyt skalas1

fasiloli generasiya
fasiloli miihit
fasiloli saha
fasilali spektr
fasilolik sorti
fasilosiz harokot
fasilosiz tosir
fayans, saxsi

faydal1 giic

faydalt hacm
faydali is

faydali is (tosir) omsali

faydali istilik
faydal1 tosir
faydasiz is

fayl

faylin qorumast
faylin tozelonmoai
faylin identifikasiyast
faylin qurulusu
faza

faza bucagi

faza corayani

faza gevrilmasi

faza dalgasi

faza dayaniqligi
faza detektlonmosi
faza detektoru

faza doyigdiranli interferometr

faza diaqranu

faza diskriminatoru
faza ehtiyati

faza fozasi

faza fozasinda paylanma

faza fozasinin 6zayi
fazafirlandiricili generator
faza firlandiricisi

faza funksiyasi

faza gorginliyi

faza hali

faradization

Fahrenheit's temperature scale,
Fahrenheit scale

squitter

discontinuous medium
discontinuous field
noncontinuous spectrum
interrupt condition
continuous motion
continuous influence
faience

available capacity, useful force

payload volume
effective work

efficiency, coefficient of
efficiency
effective heat

efficiency, useful effect
useless work

file

file protection

file updating

file identification

file structure

phase

phase angle

phase current

phase change, phase
transformation

phase wave
phase stability
phase detection

phase-sensitive detector

phase-switching interferometer

phase diagram
phase discriminator
phase margin
phase space

phase space distribution

phase space cell
phase-shift oscillator
phase shifter

phase function

phase voltage
phase state
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(hapanezanus

TeMIIepaTypHas IIKaja
®apeHnreiita, mkana PapeHreiira

NPePBIBUCTAs TeHePaLUs
IIpephIBHAS cpefa
[pepBIBUATOR TIOJIC
TIPEPBIBUCTHIHA CIIEKTP
yCJIOBHE IPEPBHIBAHUS
OecrpepsIBHOE ABIKCHHE
HENpephIBHOE BO3JICiCTBIE
(asHC

TI0JIE3HAsI MOIITHOCTb, MOJIE3HOE
ycumnue

M0JIE3HBINH 00BEM
noJie3Has pabora

K03((HULIUEHT MOJIE3HOTO
JNEUCTBUS
TI0JIe3HAs TEIIOTa

MOJIe3HOE JICHCTBHUE
Oecrosnie3Has padborta
(aiin

3amura ¢aiina
oOHOBJICHUE (aiina
uaeHTUUKauA paitna
CTPYKTypa daitna

¢aza

(a3oBHIi yrou

(asublii (pazoBblii) TOk

(a3oBoe IpeBpalieHue

(azoBas BoHA

(da3oBast yCTOHYUBOCTH
(ha3oBoe AETEKTUPOBAHUE
(ba3oBblii 1eTEKTOp

nuHTepdepomMeTp ¢
NepeKIItoYeHreM (asbl

(azoBas quarpamMmma
(ba30Bblil AUCKPUMHHATOP
3amac 1o ¢ase
MIPOCTPAHCTBO (pa3oBoe

pacripeznerneHue B pazoBoM
MIPOCTPAHCTBE

s4eiika (ha3oBOro MpoOCTpaHCTBA
reHeparop ¢ (azoBpariarenem
(azoBpamaresnb

(dazoBas QyHKIHA

(haznoe (pazoBoe) HaNpsHKECHUE
(ha3zoBOE COCTOSHUE



0069
0070

0071
0072
f0073
0074

0075

f0076

0077
0078

0079
0080
10081
0082
0083
10084
f0085
10086
0087
f0088
0089
0090

0091
0092
10093
10094
0095
10096

0097

0098
0099
0100
0101
0102
f0103
0104

f0105
f0106

0107

faza hocmi

fazahossasl detektlomo

faza holoqrami
faza inteqrali
faza invertoru

faza kecidi
faza kegidi istiliyi
faza kecidi temperaturu

faza kompensatoru

faza kontrastli mikroskop

faza kontrasti

faza korreksiyasi
faza korrektoru
faza korrelyasiyasi
faza 16vhociyi (plastinkast)
faza morkozi

faza modulyasiyasi
faza modulyatoru
faza miistovisi

faza operatoru
faza orta qiymati

faza sabiti

faza seleksiyasi

faza sos-kiiyii

faza sigrayist

faza sinxronizasiyasi
faza siirati

faza siirligmolorinin
kompensasiyast

faza siirlismosi

faza tarazligi

faza tohrifetmosi
faza tonzimgisi

faza trayektoriyasi
faza vurugu

faza xarakteristikast

fazaca geri qalmaq, fazaca
gecikmo
fazaca modullanmig dalga

fazalama

faza-impuls modulyasiyasi

FiZiKi TERMINLOR VO iFADOLOR

phase volume

phase-sensitive detection

phase hologram
phase integral
phase inverter

phase transition

heat of transition

transition temperature

phase compensator

phase-contrast microscope

phase contrast
phase equalization
phase equalizer
phase correlation
phase plate

phase center
phase modulation
phase modulator
phase plane
phase operator
phase average

phase(-change) constant,
wavelength constant

phase selection

phase noise

phase jump, phase step
phase synchronization
phase velocity

inductive drop compensation

phase shift

phase equilibrium
phase distortion
phase regulator
phase trajectory
phase factor

phase characteristic

phase delay

phase-modulated wave
phasing

pulse-phase modulation, pulse-
position modulation
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(hazoBbIl 00BEM

(ha304yBCTBHTETHHOE
JICTEKTHPOBAHHUE
(azoBas rojgorpamma

(a30oBbIN HHTETpaI
(dazomHBEpTOP

(azoBeIii iepexon, hazoBoe
npeBpanicHue

TerwioTa ()a30Boro mepexona,
TEIIOTa MPEBPAIICHUS

TeMnepaTypa ($pa3oBoro nepexona
WY TIPEBPAICHHS

(azoxomIreHCaTOP

(ha30KOHTPACTHBI MUKPOCKOII

(ha30BbIl KOHTpACT
(azoBas KOppeKLus
(ba3oBblii KOPPEKTOP
(azoBast KoppemsIus
(ba3oBas IIaCTUHKA
(ha30BHIi IEHTP
(azoBas MOLyIALUSL
(ha3oBbIi MOLYIATOP
(ha3oBast IIIOCKOCTh
ornepaTop ¢asbl
(ba3oBoe cpenHee

(ha3oBast MOCTOSIHHAS

(bazoBas cenexuus
(a3oBbId MIyM

CKavOoK (ha3bl

(ba3oBas CHHXpOHH3ALHSA
(azoBas CKOpoCThH

KOMIICHCaluA CABUTa (1)213

(da3oBsIil caBur, hazoBoe
CMEIICHUE

(a3oBoe paBHOBECHE
(hazoBoe MCKaKEeHNE
perymsaTop ¢a3sl
(a3oBas TpaeKTOpUs
(ha3oBBIIl MHOXKHUTEIH
(hazoBast XapaKTepUCTHKA

OTCTaBaHHUE 1o Qa3se,
3ama3apiBaHue 1o ¢dase
MOJIyJTHUpPOBaHHASA 110 (a3e BOIHA

(hazupoBka, GazupoBaHue

(1)33OBO-I/IMHyJ'II)CHaH MoAyJIsIus
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f0115
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f0117

f0118

f0119

10120
f0121
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0123

0124
0125

10126
0127
0128
10129
0130

f0131
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10134

f0135
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fazalararasi gorginlik

fazalararasi gorilma potensiali

fazalararas1 mosafa, faza
sorhoddi potensiali

fazalararasi polikondensasiya

fazalararasi polimerizasiya
fazalararasi reaksiya
fazalararasi toboqo

fazalar forqi

fazalar qaydasi

fazalar1 ayiran soth, fazalararasi
sorhadd

fazalarin ardicillig1

fazalarin ayrilmasi

fazalarin kompensasiyasi

fazalarin mineraloji qaydast

fazani torpadon sxem

fazani torpadon transformator

fazan1 deviran (¢eviran) zancir
fazanin tonzimlonmasi

fazani tonzimlomok
fazanin firlanmasi
fazanin fluktuasiyasi
fazanin tullanmasi

faza-tezlik xarakteristikasi

fazitron
fazometr
fazotron
Fenn effekti

fenomenoloji nazariyyo
fenokrist

fenologiya
fenomenoloji analiz
fenomenoloji fakt

fenomenoloji nazariyya
fenomenoloji potensial
fenomenoloji qanun
Ferm prinsipi

Fermin boyiik teoremi

Fermin kicik teoremi

interfacial tension, interfacial
voltage

interfacial tension

phase-boundary potential

interfacial polycondensation

interfacial polymerization
interface reaction
interfacial layer

phase difference

phase rule

phase boundary

phase sequence

phase splitting

phase compensation
mineralogical phase rule
phase-shifting circuit

phase-shifting transformer

phase-inverting circuit
phase control

phase adjustment
phase rotation

phase fluctuation
phase inversion

phase-frequency characteristic

phasitron

phase meter
synchrocyclotron
Fenn effect

phenomenological theory
phenocryst

phenology
phenomenological analysis
phenomenological fact

phenomenological theory
phenomenological potential
phenomenological law
Fermat's principle

Fermat's last theorem

Fermat's little theorem
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Mex(ha3zHoe HAPsHKEHHE

MMOBEPXHOCTHOE HATSHKEHUE HA
IPaHUIle ABYX JKUIKOCTEH,
Mex(a3HOe HATSHKCHUEC
Mex(pa3HbIA MOTEHIHA,
MoTeHIUan (pa3oBoOil rpaHHUIIbI,
MOTEHIINAJ Ha TPAHUIIEC pa3iena

¢a3

Mex(asHas TOJHKOHICHC AL,
TIOJIMKOHICHCALIUSI Ha TPAHHUIIE
pazzena a3

Mex(pazHas ToJIMMEpH3aLHs

MexdasHas peakuus
Mex(a3HbIA ci1oit
pasHocTh (a3
mpaBuio a3

MOBEPXHOCTH (TpaHMIla) pa3aena
(a3, MmexdaszHas rpaHHIa
MOCJIEI0BATENILHOCTD (a3,
MOPSIIOK clietoBaHus (a3

pacuieruieHue a3, paciienieHue
¢assl

KOMIICHCalIuA (1)213

MHUHEPaJIOTHUECKOE MPaBUIo (a3

(dasocnBuraromias cxema

(hazocnBUTarOIIHIA
TpaHChopMaTop
(ha300MPOKUIBIBAIOIIAS LIETTh
perynupoBanue (hassl

peryaupoBka hasbl
BpaieHue (ToBopot) ¢assl
¢bykryanus gassl
OIIPOKH/IbIBAaHHE (a3bl

(I)aSOBO-‘IaCTOTHaSI
XapaKTCpuCTHKa

(azutpoH
dazomerp
(dazoTpoH
a¢pdext Denna

(heHOMEHOIOTHYECKAST TEOPHS
(deHokpuct

(deHoNOTHA
(heHOMEHOIOTHYEeCKHUI aHAJIH3
(heHOMEHOTOTHYECKHUH (aKT

(eHOMEeHOIoTHYeCKast TEOPHSI
(heHOMEHOJIOTUUECKH TTOTEHIHAI
(heHOMEHOIOTMUECKUNA 3aKOH
npuHiun Gepma

Oosbinas Teopema depma

maiag reopema Pepma



f0146
0147
0148

10149
0150

f0151
f0152
f0153
f0154
f0155
f0156

0157
f0158
0159
f0160
fo161
f0162
f0163
f0164
f0165
f0166
fo167
f0168
f0169
0170
0171
10172
0173
10174
0175
0176
0177

f0178
f0179

f0180
0181
10182
f0183
10184
f0185
f0186
f0187

f0188
0189

ferment
ferment sistemi

fermentativ foalliq

fermentativ reaksiya

ferment-substrat kompleksi

Fermi

Fermi funksiyasi
Fermi kecidi
Fermi mayesi
Fermi potensiali

Fermi qarsiligl tosiri

Fermi qaz1

Fermi grafiki

Fermi rezonansi
Fermi sferasi

Fermi sothi

Fermi soviyyosi
Fermi statistikasi
Fermi yas1

Fermi zorraciyi
Fermi-Dirak paylanmasi
Fermi-Dirak statistikasi
fermion fazasi
fermionlar

fermium
ferrimaqnetik
ferrimaqnit rezonansi
ferrit

ferrit antenna

ferrit baslig

ferrit elektrodu

ferrit kristali

ferrit oxlu antenna
ferrit 6zoyi

ferrit poladi
ferrogenerativli
ferrodielektrik
ferroarinti (ferroxalito)
ferrofon
ferromaqnetik
ferromaqnetizm

ferromaqnetizmin kvant
nozariyyesi

ferromaqnit agkar

ferromagqnit cisim

FiZiKi TERMINLOR VO iFADOLOR

enzyme
enzyme system

enzymatic activity

enzymatic reaction

enzyme-substrate complex

Fermi

Fermi function
Fermi transition
Fermi liquid
Fermi potential

Fermi interaction

Fermi gas

Fermi plot

Fermi resonance
Fermi sphere

Fermi surface

Fermi level

Fermi statistics
Fermi age

Fermi particle
Fermi-Dirac distribution
Fermi-Dirac statistics
fermion space
fermion

fermium

ferrimagnet
ferrimagnetic resonance
ferrite

ferrite antenna

ferrite head

ferrite electrode
ferrite crystal

ferrite rod antenna
ferrite core

ferritic steel
ferrogenerative
ferromagnetic dielectrics
ferroalloy

ferrohum

ferromagnetic substance
ferromagnetism

quantum theory of
ferromagnetism

ferromagnetic impurity

ferromagnetic body
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(hepmeHT
(dbepMeHTHas cucTeMa

(epMEeHTaTUBHASI AKTUBHOCTh

(bepMeHTaTI/IBHaH pcakuusa

(hepMeHT-CyOCTpaTHBIN KOMILIEKC

Depmu

¢ynkus Gepmu
(epMueBcKuil mepexomn
JKuakocTh Pepmu
noteHuuan depmu

(depmu- B3anMoOIeHCTBHE,
(hepMueBcKoe B3auMo/ieiicTBre

ra3z ®epmu

rpaduk depmu

pe3onanc epmu

chpepa epmu

nosepxHocts Oepmu
ypoBeHb OepMmu
cratuctika Gepmu
(dhepMueBckuii Bo3pact
(depMu-gactuma
pacnpenenenne ®epmu-/upaka
cratuctuka @epmu-Aupaka
(hepMHOHHOE IPOCTPAHCTBO
(bepmroH

bepmuit

(beppuUMarHeTuk
(beppUMarHuTHBIH pe30HaHC
eppur

(deppuTOBast aHTCHHA
(eppuTOBast rOJIOBKA
(eppUTOBBII IMEKTPOT
(beppuTOBBIil KpUCTAILT

(eppuToBas cTepKHEBasi aHTCHHA
(heppUTOBBIN CEPIETHUK

(beppuTHas craib
(bepporeHepaTUBHBIN
(heppoardIeKTPUK
(deppocruiaB
beppodon
(heppomaraeTuk
(beppoMarseTimM

KBaHTOBas TCOPUA
(eppoMaraerusmMa

(heppomMarauTHas IpUMech

(heppoMarHuTHOE TEJIO
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10214
0215
10216

10217
10218
10219

10220

0221

10222
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ferromaqnit faza
ferromaqnit ferrit
ferromagqnit kristal
ferromaqnit maddo
ferromaqnit metal

ferromaqnit qarsiligl tosir

ferromaqnit qurulus
ferromagqnit relaksasiya
ferromaqnit rezonans

ferromaqnit rezonans udulmast

ferromaqnit toboqo
ferromagqnit xalito

ferromaqnit yarimkegirici

ferromaqnitizm nazoriyyasi
ferrometr

ferronikel

ferropirit

ferrorezonans

ferrosilisium
ferrosirkonium

ferrotitan

ferrovolfram

Feynman diaqrami1

foal (horakatds olan) maqnitli
basciq
foal kiitlo

foal makarali bagciq

foal miiqavimatda itgi

foaliyyot omsali
foaliyyotds olan gorginlik
foaliyyotdo olan kegiricilik

foaliyyatds olan maqnit
niifuzlugu

faaliyyatds olan miiqavimat

foaliyyotdo olan reaktiv
miiqavimat
foaliyyatds olan tam miigavimat

foaliyyatdoki hiindiirliik
foaliyyotdoki uzunluq

foallasma entalpiyasi
foallagma entropiyasi

foallagmanin sorbast enerjisi

ferromagnetic phase
ferromagnetic ferrite
ferromagnetic crystal
ferrographic material
ferromagnetic metal

ferromagnetic interaction

ferromagnetic structure
ferromagnetic relaxation
ferromagnetic resonance

ferromagnetic resonance
absorption

ferromagnetic film
ferromagnetic alloy

ferromagnetic semiconductor

theory of ferromagnetism
ferrometer

ferronickel

ferropyrite
ferroresonance
ferrosilicon
ferrozirconium
ferrotitanium
ferrotungsten

Feynman diagram

moving-magnet cartridge

paste, active mass
moving-coil cartridge

resistance loss

activity coefficient
effective voltage

effective conductance

effective permeability
effective resistance

effective reactance
effective impedance

effective height
effective length

enthalpy of activation
entropy of activation

free energy of activation
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(dheppomarauTHas ¢asza
(heppoMarHuTHBINA HeppuT
(eppOMarHUTHBIN KpHCTAILI
(heppOMarHuTHOE BEUIECTBO
(eppOMarHUTHBIN METaIT

(eppomMarHuTHoOE
B3auMojielicTBHE

(eppoMarHuTHas CTpyKTypa
(eppoMarHuTHast pejaKcarys
(heppOMarHUTHEIH pe30HAHC

(heppoMarHuTHOE PE30HAHCHOE
MOTJIOIICHHUE

(deppoMarHuTHas IIIEHKA
(heppOMarHUTHBIN CIUTaB

(heppoOMarHUTHBIN
TIOTYIIPOBOTHUK
Teopus peppomarseTusma

beppometp
(deppoHUKEh
(beppormupuT
(beppope3oHaHc
(beppocumuiit
(beppounpkoHuit
(depporuTan
(beppoBonbdpam
nuarpamma @eitHmaHa

T'0JIOBKa C IOABUKHBIM MarHuTomM

aKTUBHas Macca
TOJIOBKA C MOJBUXHON KaTYIIKON

MOTEPU B aKTHBHOM
COIPOTHBIICHUU
K03 PUIIUEHT aKTUBHOCTH

JEHCTBYIOIIEE HANIPSHKEHHUE
nevicrytomast (3ddexTuBHas)
HPOBOJIUMOCTh

nerictByromas (3¢ hexTHBHASN)
MarHuTHas NPOHHUIIAEMOCTh

nelicrBytomniee (3¢ GeKTuBHOE)
COIPOTHUBIICHHE

JEUCTBYIOIEE PEAKTUBHOE
COIIPOTHBIICHHE

JEeHCTBYIOIIEE MOJIHOE
COIIPOTHBIICHHE

JeHCTBYIOIIAs BRICOTA (BBICOTHI)

nevicrBytromast (3dexTuBHas)
JUTHHA

OHTAJbIIUA aKTHBAallUU
OHTPONHUA aKTUBU3AIIUN

CBOOO/IHASI DHEPTHS PU
aKTHBAIMH



0229

0230
0231

0232
0233

10234

0235
0236
0237
0238
0239
10240
10241
10242
10243
10244
10245

10246
10247

10248
10249
10250
0251
10252

10253

10254
0255

f0256

0257

0258

0259

0260

f0261
10262

0263

10264

foalligin (aktivliyin) orta omsali

folakot dayanacagi

folakatli (idare olunmayan) stirot
artimi
folakatli mil

folakatli soyuma

foaliyyotdoki tutum

foner

forq tonu

forq, miixtoliflik
forglor qrupu
forqli operator
forqli signal
forqli tezlik
forqgli ton

forqli zolaq
forgsiz tarazliq

fordi dozimetrik nozarat

fordi sabit
forziyys

fovvaro
fovvara effekti
foza

foza asimmetriyasi
foza assimmetrik halt

foza ayirici qabiliyyati

foza bucagi

foza dalgasi

foza elektrik yiikii buludu

foza elektrik yiikii effekti

foza elektrik yiikii ilo
mahdudiyyat

foza elektrik yiikii oblasti

foza elektrik yiiki sixlig1

foza elektrik yiikii tabaqasi

foza elektrik yiikii, hacmi
elektrik yiiki

foza oyriliyi

foza oyrisi

FiZiKi TERMINLOR VO iFADOLOR

mean activity coefficient

emergency shut-down
run-away

safety rod

emergency cooling

effective capacitance

lantern; lamp; light, lamp, torch
difference tone

difference

difference group

difference operator

difference signal

difference frequency

difference tone

difference band

indifferent equilibrium

personal monitoring

individual constant

hypothesis, supposition,
assumption
fountain

fountain effect
space, cosmos, universe

space asymmetry
space-asymmetric state

spatial resolving power

space angle

space wave, dimensional wave

space-charge cloud

space-charge effect

space-charge limitation

space-charge region

space-charge density

space-charge layer

space charge

space curvature

space curvature , space curve,
spatial curve
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cpenHuit Ko3PPUIHEHT
aKTHBHOCTH
aBapuitHasg OCTaHOBKa (peakTopa)

aBapuiHBIN (HEYIPaBIIsIeMBbIii)
pasroH
aBapHUIHbBIN CTEPKEHD

aBapHiHOE OXJIAXKICHHUE
(peakTopa)

nerictByromas (3¢ peKTHBHAS)
€MKOCThb

¢donapp
TOH Pa3HOCTHBIN

Pa3HOCTb, pa3HULIA
rpynmna pa3HocTeu
Pa3HOCTHBIN onepaTop
Pa3HOCTHBIN CUTHAI
pa3HOCTHas 4yacToTa
Pa3HOCTHBIN TOH

pa3HoCTHas moJoca (CIeKTp.)

paBHOBecHe Oe3pa3InaHOe
WHAWBHTYaIbHBIA
JIO3UMETPUYECKUI KOHTPOJIb
MIOCTOSIHHAS. MHIUBUAYyaIbHAS
THIIOTE3a, IPEANOIOKEHHE

¢donTaH

(donTaHHbIH 3QdexT
MIPOCTPAHCTBO

MPOCTPAHCTBEHHAS ACHMMETPHS
MPOCTPAHCTBEHHO-
ACHMMETPUYHOE COCTOSIHUE
MPOCTPAHCTBEHHAS pa3pelaronast
CIIOCOOHOCTD

MPOCTPAHCTBEHHBIN YTOJ

MIPOCTPAHCTBEHHAA BOJIHA

0071aK0 MPOCTPAHCTBEHHOTO
3apsja

3¢ deKT MPOCTPaHCTBCHHOTO
3apsaa

OrpaHUYCHUE MIPOCTPAHCTBEHHBIM
3apsAaoM

00J1aCTh MPOCTPAHCTBEHHOTO
3apsaa

TIJIOTHOCTD IMPOCTPAaHCTBEHHOTO
00BEMHOTO 3apsizia
CJIOW ITPOCTPAHCTBEHHOTO 3aps/a

MPOCTPAHCTBEHHBIN 3apsif,
00BEMHBII 3apsi

KpUBHU3HA NIPOCTPAHCTBA,
MIPOCTPAaHCTBEHHAs KPHBHU3HA

MIPOCTPAaHCTBEHHASI KPUBas
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10266
10267

10268
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0270
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10272
0273
10274
0275
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10277

0278
10279
10280

10281

10282
10283
10284

0285

10286
10287
10288
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10291
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0293

10294
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10297
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0299

0300
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10302
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foza firlanmasi
foza horokoti
foza hassaslig

foza inversiyasi
foza koherentliyi

foza komponenti
foza konfiqurasiyasi

foza koordinatlari
foza korrelyasiyast
foza kvantlanmasi
foza mosafasi

foza modulyasiyasi
foza oblast1

foza orta qiymati

foza oxu

foza paylanmasi

foza dovriliyi (periodikliyi)

foza qofosi
foza qrupu

foza qrupu simvolu

foza relaksasiyast

foza simmetriyasi

foza sixlig1

foza strukturu (qurulusu)
foza stirati

foza stizgaci

foza stiziilmasi

foza tosviri, stereoskopik tosvir

foza tezliklori spektri

foza tezliyi
foza udulmasi

foza va zaman simmetriyasi

foza vektoru
foza hasili

foza yiikiinlin dalgasi

foza yiikiiniin sabiti

foza yiikiiniin sorhaddi

fozanin bircinsliyi
fozanin izotropiyasi

spatial rotation
spatial motion
spatial sensitivity

space inversion
spatial coherence

Space component
spatial configuration

space coordinates

space correlation

space [spatial] quantization
spatial distance

spatial modulation

space region

space average

solid axis, space axis

spatial distribution

spatial periodicity

space lattice
space group

space-group symbol

spatial relaxation

Space symmetry
spatial density
spatial structure
space velocity
spatial filter

space filtering
space image
spatial frequency spectrum

spatial frequency
space absorption

symmetry of space and time

spatial vector
product space

space-charge wave

perveance

space-charge barrier

homogeneity of space
spatial isotropy
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MMPOCTPAHCTBEHHOE BPAIICHUE
MPOCTPAHCTBEHHOE JIBUKCHUE
MPOCTPaHCTBEHHAS
YYBCTBUTEIHHOCTD
MPOCTPaHCTBEHHAS HHBEPCHS
MPOCTPaHCTBEHHAS
KOT€PCHTHOCTh
MPOCTPAHCTBEHHASI KOMIIOHCHTA
MPOCTPaHCTBEHHAS
KOH(HUTypaIus
MPOCTPAHCTBEHHBIC KOOP IMHATHI
MPOCTPAHCTBEHHAS] KOPPEIIAIUS
MPOCTPAHCTBEHHOE KBAHTOBAHUE
MIPOCTPAHCTBEHHOE PACCTOSIHHUE
HpOCTpaHCTBeHHaH MOI[yJ'I}IL[I/Iﬂ
006J1acTh MPOCTPAHCTBA

IPOCTPAaHCTBEHHOE CpeJHEe
MIPOCTPAaHCTBEHHAS OCh

MPOCTPAaHCTBEHHOE
pacnpeereHre

MIPOCTPAHCTBCHHAA
NEPpUOANIHOCTDb

IIPOCTPAHCTBEHHAS PELIETKA
MIPOCTPaHCTBEHHAs Ipymma

CHMBOJI ITPOCTPaHCTBEHHOM
TPYIIIBI

NPOCTPAHCTBEHHAsI PeJIaKCaIys
NPOCTPAHCTBEHHAS CHMMETPUS
MPOCTPAHCTBEHHAS IJIOTHOCTh
NPOCTPAHCTBEHHAs CTPYKTYpa
NPOCTPAHCTBEHHAs! CKOPOCTh
NPOCTPAHCTBEHHBIH QHIBTP
NPOCTPAHCTBEHHAs (PHITBTPaLIUs
NPOCTPAHCTBEHHOE U300paKEHHE,
CTEPEOCKOINYECKOe
n300pakeHNe

CIIEKTP HPOCTPAHCTBEHHBIX
4acToT

MPOCTPaHCTBEHHAS YacTOTa

MPOCTPAHCTBEHHOC MOTJIOICHUEC

CHMMETPHS IIPOCTPAHCTBA U
BpPEMEHH

MIPOCTPAaHCTBEHHBIA BEKTOP
IIPOM3BECHUE POCTPAHCTB
BOJIHA IPOCTPAHCTBEHHOTO
3apsjia

TOCTOSAHHAA IMTPOCTPAHCTBEHHOT'O
3apsija, OCTOSIHHAS B 3aKOHE
"Tpex BTOpPHIX"

Oapbep MPOCTPAHCTBEHHOTO
3apszia

OJTHOPOJIHOCTH IIPOCTPAHCTBA
H30TPOIHS IPOCTPAHCTBA



10304

0305
f0306

0307

0308

0309
0310
f0311

0312

f0313
f0314
f0315

f0316
0317
f0318
f0319
10320

0321

10322
0323

10324

0325
0326

10327
0328
10329
0330
f0331
0332
f0333
0334
0335
f0336
0337
0338
0339
10340

f0341
0342

0343

fozavi-simmetrik hal

fozavi hadisa

fozavi xoyal

foza-zaman, fazavi-zaman

foza-zaman diinyasi

foza-zaman ayriliyi
foza-zaman metrikast
foza-zaman qurulusu

foza-zaman vilayati (oblast1)

fiber (lif, damar)
Fibonaggi ardicilligt
Fibonaggi adadi
fibril

fibril ziilali

fider

Fik gqanunu

fiksaj

fikso edilmis uzunlugun
yazilmast

fikso olunmus qirilma noqtasi
fikso olunmus vergiilli tosvir

figse olunmus vergiilli arifmetik
omoliyyat

fikso olunmus vergilli roqgom
fiktiv elektrik yiikii

fiktiv kiitlo

fiktiv maqnetizm
fiktiv miigavimot
fiktiv skala

fiktiv uzunluq
filtrasiya corayani
filtrat

fincan sokilli reflektor
fincanlt anemometr
fiqurlar

firgavari isiqlanma
firfira

firladic ciit

firlanan anodlu rentgen borusu

firlanan ¢evrilmo cihazi

firlanan elektron

firlanan glizgii

FiZiKi TERMINLOR VO iFADOLOR

space-symmetric state

spatial effect

spatial pattern

space-time
space-time world

space-time curvature
space-time metric
space-time structure

space-time region

fiber
Fibonacci sequence
Fibonacci number

fibril

fibrous protein
feeder

Pick's law

fixer

fixed-length record

fixed uncontinuous point
fixed-point representation

fixed-point arithmetic

fixed-point number
fictitious charge

image mass
fictitious magnetism
fictitious resistance
fictitious scale
artificial length
filtration current
filtrate

shell baffle

cup anemometer
figures

clustery light

top

rotating pair

rotating anode X-ray tube

rotary converter
rotating electron

rotating mirror
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MIPOCTPAHCTBEHHO-CHMMETPUIHOE
COCTOSIHUE

IPOCTPAHCTBEHHOC ABJICHUC

MPOCTPAHCTBEHHOE U300pakeHne

MIPOCTPAHCTBO-BpEM,
NIPOCTPAHCTBEHHO-BPEMEHHOM
NIPOCTPaHCTBEHHO-BPEMEHHOM
MHp

KpuBHU3HA MPOCTPAHCTBA-BPEMCHHU
METpHKa MPOCTpaHCTBA-BPEMCHU

MIPOCTPAHCTBEHHO-BPEMEHHas
CTPYKTYpa

MIPOCTPaHCTBEHHO-BPEMEHHAsI
ob6macTe

BOJIOKHA
nocienosarenbHocts Gubonayyun
yucitio Pubonauyun

¢GbubpmIa
(uOpUILIAPHEII OeIToK
unep

3akoH Puka

(uKcax, GUKCUPYIOUINIT pacTBOP

3anuch GUKCUPOBAHHOMN JTMHBI

TOYKa (PUKCHPOBAHHOTO pa3pbIBa

npejcTaBieHue ¢ QUKCUPOBAHHOM
3anaTON

apudmeTHyeCcKas omeparus ¢
(UKCUPOBAHHOI 3aMATON

YUCIIO ¢ PUKCUPOBAHHOMN 3amATON
(UKTHBHBIHN 3apsi
(UKTHBHAsA Macca
(UKTHBHBIN MarHeTU3m
(DMKTHBHOE COTIPOTHBIICHHUE
(UKTHBHAS IIKaa
(GUKTHUBHAS JAJIMHA
(UIBTPALMOHHBIH TOK
¢umpTpar

yanreoOpasHblil pedaexTop
Yalle4yHbIl aHEMOMETP
burypsl

KHCTEBUIHOE CBEUCHUE
BOJIYOK

Bpalaomas mapa

PEHTTCHOBCKas TPyOKa C
BpaIAIOIIUMCS aHOJIOM

BpaIalomuiics mpeodpa3zoBarenb
BpAILAIOIIMICS 3JIEKTPOH

Bpaliaronieecs 3¢pkKajio



10344
0345

10346
10347
10348
£0349
£0350
£0351
10352
£0353
10354
10355
10356
10357
10358
£0359

0360
f0361
0362

0363
0364
f0365

10366
10367

f0368
10369

10370
0371
0372
f0373
10374

0375

f0376
0377

f0378
0379

0380
f0381
0382

f0383

0384
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firlanan katod

firlanan koordinat sistemi

firlanan kristal metodu

firlanan maqnit
firlanan maqnit sahasi
firlanan moment
firlanan prizma
firlanan qovs

firlanan qilivve
firlanan radio mayaki
firlanan saho

firlanan tobaqo
firlanan ulduz
firlanma

firlanma saviyyslari sistemi

firlanma Broun harokati

firlanma bucag1
firlanma ¢evrilmasi
firlanma ¢evrilmasi bucagi

firlanma cismi
firlanma dispersiyasi
firlanma dixroizmi

firlanma elastikliyi
firlanma ellipsoidi

firlanma amaliyyati

firlanma enerjisi

firlanma entropiyasi
firlanma hali

firlanma horokati
firlanma hoayacanlanmasi

firlanma histerezisi

firlanma impulsu

firlanma invariantlig:
firlanma izomeri, dondarici
izomer

firlanma kecidi

firlanma kinematik ciitii

firlanma kvant odadi

firlanma kvanti

firlanma maqnetizmi

harlenan maqgnitometr, harlonan

magqnitometr
firlanma morkozi

rotating cathode

rotating coordinate system

rotating crystal method
rotating magnet
revolving magnetic field
torsion moment
rotating prism.

rotating arc

rotational force
rotating radio beacon
ratating field

rotatory layer

rotating star

rotation

rotational level system

rotatory Brownian motion

angle of rotation
rotational transformation
rotational transformation angle

rotating solid
rotatory dispersion
rotatory dichroism

rotational compliance
ellipsoid of revolution

rotation operation

rotational energy

rotational entropy

rotational state

rotary motion, rotational motion
rotational perturbation

rotational hysteresis

angular impulse

rotational invariance
rotational isomer

rotational transition

turning pair

rotational quantum number
rotational quantum
rotating magnetism

torque magnetometer

center of rotation
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BpAILIAIOIIMICS KaTO

BpAIIAIOMIAsCS CHCTEMA
KOOPJMHAT
METOJI BpaIllaIoIIerocs: KpucTasmuia

BpAIAIOIIUNACST MarHUT
Bpall[aIoIIeecs] MArHUTHOE TI0JIe
KpYTSILIUNA MOMEHT
BpalllaloIascs Mpu3mMa
BpallaIoIIasCcs Iyra
BpalllaloIas Cuia
Bpall[aIOIIUICs paiuoMasK
BpalllaloIIeecs MoJe
BpAILAIOIINY CIION
BpAILAOLLAsCs 3BE34a
BpalllcHHE

CUCTEMa BpallaTeIbHbIX YPOBHEH
BpaliaTeIbHoe OPOYHOBCKOE
JBIDKECHHUE

YTOJI BpallleHHUs, yroJl I0BOpOoTa
BpaliaTeIbHOe Ipeodpa3oBaHne
YTOJ1 BpaIaTeabHOro
npeoOpa3oBaHus

TEJIO BpaIlleHUs

BpaliarenbHas JUCIepCHs
BpalIaTeIbHbIA JUXPOU3M

BpalllaTeIbHas NOJATIUBOCTh
SIIUIICOU/ BPAIIEHUS

orepaunus BpaleHust
BpalllaTeIbHasl YHEPTUsl, SHEPIHs
BpallleHUs

BpalllaTeIbHast YHTPOIUS
BpalllaTEIbHOE COCTOSTHHE
BpalllaTeIbHOE ABM)KECHUE
BpalllaTeIbHOE BO3MYILIEHUE
THCTEPE3UC BPallCHNUs,
BpalllaTeIbHbII TUCTEPE3HC
BpalllaTeIbHbII UMITYIIbC
BpalllaTeIbHas HHBAPUAHTHOCTh
BpallaTeIbHbI U30MED,
TOBOPOTHBIN

(xoH(pOPMaMOHHBIIT) H30MEp
BpallaTeIbHbIN NEPEXO]

BpamaTeabHas KHHEMaTHIecKas
napa

BpaIIaTeIbHOE KBAHTOBOE YHCIIO
BpalaTeIbHBIN KBAHT (SHEPTHH)
BpamaTeIbHBII MarHETU3M
BpalllaTeIbHbIN (KPYTUIBHBIN)

MAarHUTOMETP
LIEHTP BpAIICHUS



f0385

f0386

0387

f0388
0389

0390
0391
10392
0393

10394
10395

0396
10397

10398

0399
10400

0401
10402

10403

10404
0405
10406
0407
10408
10409
10410
f0411
0412
f0413
f0414

0415
0416

f0417
10418
10419
10420
0421
10422
10423
10424
f0425

firlanma moxsusi funksiyast

firlanma momenti

firlanma oxu

firlanma paraboloidi
firlanma periodu (dovrii)

firlanma polyarizasiyasi
firlanma qabiliyyati
firlanma qrupu

firlanma qurulusu

firlanma relaksasiyasi
firlanma relaksasiyasi vaxti

firlanma roqsi

firlanma-roqsi qarsiliqli tosiri

firlanma sabiti

firlanma sorbostlik doracasi
firlanma sothi

firlanma soviyyasi

firlanma simmetriyasi

firlanma spektri

firlanma siirati
firlanma tezliyi
firlanma temperaturu
firlanma termi
firlanma xotti
firlanma zolag1
firlanmanin daimi oxu
firtina

fitil

fitoiqlimstinasliq
fizik

fizika
fizika qanunu

fizikanin osaslar1
fiziki

fiziki adsorbsiya
fiziki akustika
fiziki alom

fiziki analiz
fiziki atmosfer
fiziki ayirma

fiziki cisim

FiZiKi TERMINLOR VO iFADOLOR

rotational eigenfunction

moment of rotation, torque,
rotational moment

rotation axis

paraboloid of revolution
rotation period

rotatory polarization
rotation capacity
rotation group

rotational structure

rotational relaxation
rotational relaxation time

rotational oscillation

rotation-vibration interaction

rotational constant

rotational degree of freedom
surface of revolution

rotational level

rotational symmetry

rotation spectrum

rotational speed
number of revolution
rotational temperature
rotational term
rotational line
rotational band
permanent axis of rotation
storm, hurricane
wick
phytoclimatology
physicist

physics

physics law

basic physics
physical

physical adsorption
physical acoustics
physical world
physical analysis
physical atmosphere
physical separation

physical body, physical agent

41

BpamiareabHas COOCTBEHHAS
byHKIHS

MOMEHT BpAIlleHHUSI, BPALIAIOIHI
MOMEHT

OCh BpalIeHHs

napaboJon1 BpaleHus
NIepUOJ] BpallleHus (Hamp.
TITAHETHI)

BpallaTeabHas MoJIsIpU3alys
BpamaTeabHas COCOOHOCTh
rpyIa BpalieHus

BpamaTenbHas (pOTallHuOHHA)
CIpyKTypa
BpallaTesIbHas peaKkcalus

BpEMsI BpalaTeIbHON
penaKcan

BpalaTeabHoe KojieOaHue

BpaH.[aTCJ'ILHO-I(OJ'I€6aTeJ'ILHO€
B3aHMO,I[eI>'ICTBPI€

BpamaTejibHadg NOCTOSAHHAA

BpaliaTeijibHas CTCICHb CBO6OILI)I
TOBCPXHOCTH BpalllCHUA

BpalllaTe/IbHbII YPOBEHb

BpaliaTeabHasi CHMMETPUS,
CHUMMETPHSI BpallleHHs
BpamaTeIbHbIH (POTAIMOHHBIN)
CIIEKTP

CKOPOCTB BpAILCHUS
4acTOTa BpalleHHs
BpallareabHas TeMIeparypa
BpalllaTeNIbHbII TEpM
BpaliaTeabHas JIMHNS
BpaliaTenbHas mojoca
NEepMaHEeHTHAsl OCh BPAILCHUS
HITOPM

finzguzans

(UTOKITMIMATOJIOT S

3K

¢dusmka
3aKkoH ¢u3uki

OCHOBBI (PH3UKHI
(busmuecknii
¢dusnyeckas agcopouus
(u3ndeckas aKycTHKa
¢dusnyecknit Mup
¢busnyecKknii aHau3
(usmueckas atmocdepa
¢dusnyeckoe pazaencHue

(usmueckoe Teno



10426
10427
10428
10429
£0430
£0431
10432
10433
10434
10435
10436
10437
10438

0439
10440
0441
0442
10443
0444
0445
10446
0447
0448
10449

10450

0451
10452

0453
10454

f0455
f0456

0457
f0458
0459
f0460

f0461
10462

f0463
f0464
f0465
f0466

f0467
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fiziki dayaniqliq
fiziki defekt

fiziki doyigon ulduz
fiziki elektronika
fiziki foza

fiziki fotometr
fiziki fotometriya
fiziki geodeziya
fiziki hadiso

fiziki hal

fiziki ikiqat ulduz
fiziki indikator
fiziki interpretasiya, fiziki izah
etma (tohlil)

fiziki iqlimsiinasliq
fiziki komiyyot
fiziki kimya

fiziki ling

fiziki mona

fiziki meteorologiya
fiziki model

fiziki okeanoqrafiya
fiziki 6l¢ii

fiziki optika

fiziki roqqas

fiziki sabit, fiziki konstant

fiziki sokildayismo
fiziki sistem
fiziki skala

fiziki skalada atom kiitlasi

fiziki statistika
fiziki tarazliq

fiziki tocriiba
fiziki torazi
fiziki tosir

fiziki udulma, fiziki absorbsiya

fiziki vahidlor sistemi

fiziki vibrasiya (titrayisli
harakat)

fiziki xassa
fizioloji akustika
fizioloji optika

fizioloji uygunlasma
(adabtasiya)
Flade-potensial

physical stability
physical defect
physical variable
physical electronics
physical space
physical photometer
physical photometry
physical geodesy
physical phenomenon (effect)
physical state
physical double star
physical tracer

physical interpretation

physical climatology
physical quantity
physical chemistry
physical arm

physical meaning
physical meteorology
physical model
physical oceanography
physical measurement
physical optics

compound pendulum, physical
pendulum

physical constant

physical modification
physical system

physical scale

physical atomic weight

physical statistics
physical equilibrium
physical experiment
physical balance
physical action

physical absorption

system of physical units
physical vibration

physical property
physiological acoustics
physiological optics
physiological adaptation

Flade potential
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(usmueckas yCTORIMBOCTh
(busmueckuii nedexT
(dusnyeckas mepeMeHHas 3Be3/a
(u3mgecKkas NMeKTPOHNKA
(u3HYecKoe MPOCTPAHCTBO
¢usnaeckuii poroMeTp
¢dusnyeckas GpoTomerpus
(dusnyeckas reoae3us
(u3nIeckoe sBICHUE
(du3HYecKoe COCTOSTHHE
¢u3ndeckas ABOHHAs 3Be3/1a
(bu3MYECKUH HHANKATOD

(dusnyeckas HHTEpIpeTaIys,
(u3HYeCcKoe TOIKOBaHUE

(u3nUecKas KITMMaTOJIOTHS
(usnyeckas BeIMYMHA
(busnveckas XuMus
(bu3nUecKuil pryar
(U3MYECKU CMBICIT
(bu3nIecKas METEOPOIIOTHS
(bu3nUeckas MOJeIb
¢dusnyeckas okeaHorpagus
(bu3nUecKre n3MepeHne
(busnyeckas onTruka

(u3nUeCKUil MasTHUK

(bmnqecxaﬂ IIOCTOsIHHAs,
(bmnqecxaﬂ KOHCTaHTa

BUIOHU3MCHCHHUC (I)I/ISI/I‘IGCKOG
(bmnqecxaﬂ CHUCTEMA

¢busnyeckas mkana

aTOMHas Macca 1o (HU3HYECKOH
iKane
(bu3nyeckas cTaTuCTHKa

(usnyeckoe paBHOBECHE
(U3MYECKUH OTBIT
(u3mIecKre BECH
¢dusnyeckoe nencTBue

(u3HYecKoe MOTJIOIICHHE,
(usmueckas abcopOuus

cucreMa (pU3MYECKUX €IMHHIL
¢usndeckas BUOpanus

(u3MyecKoe CBOHCTBO
(u3noIormUecKas aKyCTHKa
¢usHnosornyecKas ONTuKa

(bPISPIOHOFI/I‘{CCKa}I aganTanus

®drage-rmoTeHIMAal



f0468
0469
0470
0471
10472
0473
10474
0475
f0476

10477
0478
0479
10480
10481
10482
10483
10484
0485
10486
0487
10488

10489

10490
10491

10492
10493
10494
10495

10496

0497
10498

0499
0500
0501
0502

f0503
0504
f0505
0506
0507

flanel

flatter

Fleming qaydasi
fliker effekti
fliker sos-kiiyii
flint, flintqlas
flintqlas siiso
flokkullar

flokkulyasiya, lopa yaranma

flogiston

flotasiya

fluktuasiya

fluktuasiya sos-kiiyti
fluoressensiyaedici cisim
fluorometr
fluorofotometr
fluktuasiya
fluoressensiya
fluoressensiya ¢ixist
fluoressensiya edon ekran

fluoressensiya edon maddo
fluoressensiya spektri

fluoressensiya xatti

fluoressensiyanin davametma
miiddati
fluoressent analiz

fluoressent indigator

fluoressent soviyya

fluoressent spektral analiz
fluoressent spektrofotometr

fluoressent spektroskopiya

fluoressent giialanma

fluorometr
fluorometriya
flyoressensiyaedici madde

flyuidizirslonmis yanacaqla
isloyan reaktor

fliiger, anemoskop
fliiid

fliksmetr
fliloressein

fliioressensiya zolag1

FiZiKi TERMINLOR VO iFADOLOR

flannel

flutter
Fleming's rule
flicker effect
flicker noise
flint, flint glass
flint-glass
flocculi

flocculation

phlogiston
flotation
fluctuation
fluctuation noise
fluorescent body
fluorometer
fluorophotometer
focal point
fluorescence
fluorescence efficiency
fluorescent screen

fluorescent material, fluorescent
substance
fluorescence spectrum

fluorescence line

fluorescence lifetime

fluorescence analysis
fluorescent indicator
fluorescent level

fluorescence spectral analysis
fluorescence spectrophotometer

fluorescence spectroscopy

fluorescent radiation

fluorometer
fluorometry
fluorescent material

fluidized fuel reactor

wind vane

fluid

flux meter

fluorescein

fluorescence band
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(bnanenn

(bnarrep

npasuiio diaeMuHra
¢muxep-3¢dexr
¢dmkep-mym

¢umHT, QauHTIAaC
(IMHTTIaCCOBOE CTEKIIO
¢noxkynel (Ha ConHie)

(bIoKKyIAIN,
xJrorbeoOpa3oBaHue
¢orucron

¢droTanus

¢durykTyanus
(GIyKTyalMOHHBIH IIyM
¢byopecuupyolee Teio
¢byopomeTp
¢dyopodoromerp
¢bykryanus
(bryopecueHIHs

BBIXOJ (DIIyopecLeHIII
(byopecuupyroImii 3kpas
(bayopecuupyrolee BEIecTBO
CIIeKTp (ITyOpeCLeHINH,

(ITyopeceHTHBII CIEKTp
JTUHUS (ITyOpeCceHIINT

BpeMs JKM3HU (QIIyopecleHIIUH

(hIIyopecleHTHBIH aHATU3

(IryopecueHTHBIN HHANKATOP

(ITyopecleHTHBIH yPOBEHB

(hITyopeceHTHBIN CIICKTPaTbHBIH
aHaN3

(iryopecueHTHBII
criektpodoromerp

(iryopecueHTHas CIEKTPOCKOITHS
(iryopecueHTHOE M3ITydeHHe,
n3IydeHue GpiryopecueHInn
(dbmyopometp

¢iryopomeTpust

BEIIECTBO (hIyopecuupyromnee

peakTop Ha QIIIONIN3UPOBAHHOM
TOINIUBE

¢urorep, aHEMOCKOI
hmrony

¢roxeMeTp, BebepMeTp
¢droopectienH

roJyioca (QIIF0OPECIICHIINH
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f0543

10544
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fliioressensiyaedici maye
fliorometr

flyus

Fok tosviri

fokal ellips

fokal foza

fokal hiperbola
fokal monoxromator
fokal miistovi

fokal noqto

fokal ox

fokal parabola

fokal parametr

fokal radius

fokal soth

fokal xott

fokaldan xaric xayal
fokometr

fokometriya
fokus

fokus lokasi
fokus mosafasi

fokus mosafasi doyigon obyektiv,
varioobyektiv

fokuslama
fokuslamani tonzimlomo
fokuslayan elektrod

fokuslayan element
fokuslayan makara
fokuslayan maqnit

fokuslayan maqnit sahasi
fokuslu lampa

folqa

fon

fon mohlulu
fon siialanmasi
fonoavtoqraf

fonodeyk
fonofor

fonometr
fonometriya
fonon

fonon boytimasi
fonon dalgasi
fonon modeli

fonon paylanmasi

fluorescent liquid
fluorometer

flux

Fock representation
focal ellipse

focal space

focal hyperbola
focal monochromator
focal plane

focal point

focal axis

focal parabola

latus rectum

focal radius

focal surface

focal line

out-of-focus image
focometer

focal parabola
focus

focal spot

focal distance, focal length

zoom lens, varifocal lens

focusing
focusing control
focusing electrode

focusing element
focusing coil
focusing magnet

focusing magnetic field
focal lamp

foil

background

base solution
background radiation
phonoautograph

fonodeyk
phonophor

phonometer
phonometry
phonon
phonon drag
phonon wave
phonon model

phonon distribution
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KHUIKOCTB (DIF00PECIIUPYIOIIAs
¢droopomerp

¢uroc

npeacrapiaeHue Poxa
(OKaNBHBIH AIIIHIIC
(hoxampHOE IPOCTPAHCTBO
(oxampHas rumepooa
(oKaNbHBIE MOHOXPOMATOD
(oxampHast INIOCKOCTh
(oxkanpHas TOUKa
(oxampHast OCh

(oxampHas mapabona
(oKaNbHBIN Mapamerp
(bokanbHBIN pagnyc
(okanbHasi MOBEPXHOCTh
(doxanpHast THHUS

BHE(OKaIFHOE H300pakeHue
(doxomeTp

(doxomerpus

¢dokyc, pokanbHas TOUKa
(hoKycHOE TIATHO
(hoKyCHOE paccTosiHHE

OOBEKTHUB C IEPEMEHHBIM
(OKYCHBIM pacCTOSTHHEM,
BapHOOOBEKTUB

(dokycupoBka, GoKycupoBaHUE
perynupoBanue HOKYCHPOBKH
(hOKYCUPYIOIINH 3JICKTPOT
(bOKYCHPYIOLIHIA SIIeMEHT
(dokycupyromas KaTyuka
(bOKyCHPYIOLIHI MarHUT

(boKycHupyrollee MAaTHUTHOE TIOJIE
(dokycHast Tamma

¢dompra

¢on

(OHOBBII pacTBOp
(oHOBOE M3ITyYEeHNE
(honoaBTorpad
(doHoelK
dhonodop
¢dboHOMETP
(doHOMETPHSA

(dhoHOH

(OoHOHHOE yBETHYECHHUE
(hoHOHHAs BOJIHA
(boHOHHAS MOIIETTb

(bOHOHHOG pacnpeaciacHue



f0553
f0554
f0555
f0556
0557
f0558
0559
0560

f0561

0562

f0563
0564

f0565
0566
f0567
f0568
f0569
0570
0571
f0572
0573

10574
f0575
f0576
0577
f0578
0579
10580
f0581
10582
f0583
10584
f0585
f0586
f0587
f0588
f0589
0590
f0591
0592
f0593
10594
f0595
f0596
0597

fonon gazi

fonon spektri
fononlarin sopilmasi
fonoqraf
fonoteleqram
fontaktoskop

formal montiq

formal 6zlinaqogma

formal qrup

formal sistem

formal Ustlii sira
formalizm

forma anizotroplugu
formanin elastikliyi
formanta

formatlar
formfaktor

Forten barometri
forvakuum
forvakuum nasosu

fosforensiya edon madds

fosforenssiya
fosforessensiyaedici cisim
fosforik isiq

fosforlama

fosforoskop

fot

fotoayirma

foto coroyan
fotorespirasiya

fotoadsorbsiya

fotoayrilma (foto parcalanma)

fotobarpa olunma
fotogakilis
fotodinatron
fotodiod
fotodissosiasiya
fotodixroizm
fotoeffekt
fotoeffekt reaksiyasi
fotoeffekt sorhaddi
fotoelastik effekt
fotoelastiklik
fotoelastiklik omsal

fotoelektrik

FiZiKi TERMINLOR VO iFADOLOR

phonon gas
phonon spectrum
phonon scattering
phonograph
phonotelegram
phontactoscope
formal logic

formally self-adjoint

formal group

formal system

formal power series
formalism

shape anisotropy
elasticity of form
formant

sizes; formats

form factor

Fortin barometer
forevacuum
roughing-down pump

phosphorescent substance

phosphorescence
phosphorescent body
phosphorescence
phosphorylation
phosphoroscope
phot

photofission
photoelectric current
photorespiration
photoadsorption
photodisintegration
photoreduction
photographing
photodynatron
photodiode
photodissociation
photodichroism
photoeffect
photoeffect reaction
photoeffect boundary
photoelastic effect
photoelasticity
photoelastic coefficient

photoelectricity
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(hOHOHHBIH Ta3
(hOHOHHBIH CITEKTP
paccesinue (OHOHOB
¢donorpad
(doHoTENErpamMma
(hoHTaKTOCKOT
(hopmaibHast TOTHKA

(hopMaTbHO CaMOCOTIPSKEHHBIH

(opmaipHas rpymma

(opmanbHas cucTema

(hopMaITbHBIN CTENICHHOM PSII
¢dopmanuzm

aHU30TPONHS POPMEI
yIpyrocts Gopmel
¢dopmanTa

(dhopmatst
¢dopm-dpaxrop
6apometp DopreHa
(dopBakyym
(opBakyyMHBIii Hacoc

(bocdopeciupyromiee BeecTBO,
JTFOMHHOBOP
¢bochopecrenmms

bochopecippyroiiee TeJI0
¢bochopuueckuii cBeT
¢dochoprmmpoBanme
dochopockor

¢or

(dorooTaencHue

¢dbotoToK
(doropecruparust
(doroamcopOIus
(doropacuiernienue
(hoTOBOCCTAHOBIICHHUE
(dbotorpadupoBanme, poTocremMKa
(doToauHATPOH

dhoTommon

(doroaucconuanus
¢doroanxponsm

dboTorpdext

peakuus porodpdexra
dboTtorddexra rpannna
¢doroanactuueckuii ahdexT
¢doroynpyroctsb

kod(hpunEeHT POTOYNPYyrocTH

(OTOIIEKTPHUECTBO



f0598
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0601
10602

0603
10604
0605
0606
0607

0608
10609

0610
f0611
0612
f0613
f0614
f0615

0616

0617
0618
f0619
0620
0621
10622

0623

10624
0625
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10627
10628
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fotoelektrik corayant
fotoelektrik ¢ixis isi

fotoelektrik densitometr

fotoelektrik detektor
fotoelektrik effekt

fotoelektrik fluorometr
fotoelektrik fotometr

fotoelektrik fotometriya
fotoelektrik hadisasi
fotoelektrik hassasliq

fotoelektrik kolorimetr
fotoelektrik kolorimetriya

fotoelektrik lyliksmetr
fotoelektrik mikrometr
fotoelektrik miisahido
fotoelektrik 6lgmo
fotoelektrik pirometr
fotoelektrik spektrofotometr

fotoelektrik spektrofotometriya

fotoelektrik taxometr
fotoelektrik udulma
fotoelektrolyliminessensiya
fotoelektroharakatedici qiivve
fotoelektromaqnit effekt
fotoelektron

fotoelektron ¢oxaldici cihaz

fotoelektron emissiya
fotoelektron katodu
fotoelektronlar spektri
fotoelement

fotofon

fotoforez
fotogiiclondirici lampa
fotoheliograf
fotoionlagma
fotoizomerizasiya

fotokamera

fotokatalizator
fotokatod
fotokegirici
fotokegiricilik
fotokimya

fotokimyavi girklonma

photoelectric current
photoelectric workfunction

photoelectric densitometer

photoelectric detector
photoelectric effect
photoelectric fluorometer
photoelectric photometer
photoelectric photometry
photoelectric effect
photoelectric sensitivity

photoelectric colorimeter
photoelectric colorimetry

photoelectric illuminometer
photoelectric micrometer
photoelectric observation
photoelectric measurements
photoelectric pyrometer
photoelectric spectrophotometer

photoelectric spectrophotometry

photoelectric tachometer
photoelectric absorption
photoelectroluminescence
photoelectromotive force
photoelectromagnetic effect
photoelectron

photomultiplier tube

photoelectron emission
photoelectric cathode
photoelectron spectrum
photocell, phototube
photophone
photophoresis
photoamplifying valve
photoheliograph
photoionization
photoisomerization

camera

photocatalyst
photocathode
photoconductor
photoconductivity
photochemistry

photochemical pollution
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(hOTORIEKTPUIECKHUI TOK
(hoTodIEeKTpOHHAS paboTa BRIX01a

(hoTodTIeKTpUIECKII
JEHCUTOMETP
(hOTORTIEKTPUIECKHUH IETEKTOP
¢dorosnexTpuaeckuit 3pdexr
(dorosrnexTpryeckuii Gpiyopomerp
(doroanexTpryeckuii poromerp
(dorosnexTpuueckas GoTOMETpHs
(OTORIIEKTPHYECKOE SIBICHHE
(doTosrnexTpryecKas
YYBCTBHTEIBHOCTD
(hOTORITEKTPHUCCKIH KOIOPHMETP
(boTodIeKTpHYECcKast
KOJIOPUMETPHS
(OTORIIEKTPHUCCKHUH JTFOKCMETP
(OTORITEKTPHUCSCKUIH MUKPOMETP
(hoTodNIeKTpUIECKHE HAOMIOICHHS
(hOTOIICKTPUUCCKUE U3MEPCHHUS
(OTOAIEKTPUYECKUI THPOMETP

(OTOIIEKTPHIECKUI
crektpodoTomeTp

(oToaneKTprIECKas
crektpodoTomeTpust

(OTOIICKTPUIECKUI TAXOMETP
(bOTORIIEKTPHYECKOE MOTIIOCHHUE
(hOTOBIICKTPOTIOMUHECIICH-TIUS
(HOTORICKTPOIBMIKYILIAS CHIIA
(oTosnexkTpoMarHuTHHIH 3 ekt
(hoTO3NEKTPOH

(hOTORICKTPOHHBIA YMHOKHUTEIb

(hOTO3ICKTPOHHAST IMUCCHSI
(hOTOBJICKTPOHHBIN KATO/]
CreKTp HOTOIIEKTPOHOB
(dhoTodIeMEHT

¢dborodon

¢dorodopes
(dhoToycuMTeNbHAS TaMIIa
¢ororennorpad
(hoTonoHM3AIHS
(hoTonzomepu3arys

¢dororpaduyeckuii anmnapar,
¢oroanmapar, poTokamepa

(orokatanuzarop
(dboTokarox
(hoTOIPOBOTHUK
(hoTOTIPOBOIUMOCTH
dhoToxummst

(bOTOXI/IMI/I"IeCKOC 3arpsA3HCHUC



0641

f0642
f0643

0644
f0645
f0646
0647

0648
0649

0650

f0651

0652
f0653

10654
f0655

0656

0657
f0658

0659

0660
0661
0662
f0663

10664

0665
0666
0667
f0668

0669
0670
f0671
0672
f0673
0674
0675

f0676
0677
0678
0679

fotokimyavi dayanigliq

fotokimyovi ekvivalent

fotokimyavi ekvivalentlik
qanunu

fotokimyovi element
fotokimyavi natico
fotokimyavi induksiya
fotokimyovi kataliz

fotokimyavi katalizator
fotokimyavi reaksiya

fotokimyavi sensibilizasiya

fotokimyavi sensibilizasiya

fotokimyovi sistem

fotokimyavi smoq (tutgun
rlitubat)

fotokimyavi tarazliq
fotolitoqrafiya

fotoliz

fotolyliminessensiya

fotomaqnetizm, fotomaqnitli

fotomaqnit elektrik effekti

fotometr

fotometrik basliq
fotometrik etalon
fotometrik kubik (kub)

fotometrik miisahidslor

fotometrik 6lgti

fotometrik parallaks
fotometrik parametr
fotometrik parlaqliq

fotometrik paz
fotometrik paz (xistok)
fotometrik saho
fotometrik skala
fotometrik skamya
fotometrik titrlomo

fotometrik ulduz kataloqu

fotometriya
fotomezon
fotomiihit isi181

fotomiigavimat

FiZiKi TERMINLOR VO iFADOLOR

photochemical stability

photochemical equivalent

law of photochemical
equivalency

photochemical cell
photochemical aftereffect
photochemical induction
photochemical catalysis

photochemical catalyst
photochemical reaction

photochemical sensitization

photochemical sensitization

photochemical system

photochemical smog

photochemical equilibrium
photolithography
photolysis

photoluminescence

photomagnetism

photoelectromagnetic effect

photometer
photometer heat
photometric standard

photometric cube

photometric observations

photometrical measurement
photometric parallax
photometric parameter
photometric brightness

photometrical wedge
photometric wedge
photometer field
photometric scale
photometer bench
photometric titration

photometric star catalogue

photometry
photomeson
photospheric light

photoconductive cell
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(boToxumMHUYEeCKasi YCTOHYHBOCTS,
(hoToxMMHIUECKast CTA0MIIBHOCTh

(hOTOXMMHYECKNI SKBUBAJICHT

3aKOH (OTOXMMHUIECCKOMH
9KBHBAJICHTHOCTH

(OTOXMMHYECKHH IEMEHT
(hOTOXMMHUYECKOE MOCIIeIeHCTBIE
(oToxumMuyecKas UHIYKIHS
(OTOXMMIYECKHUH KaTanm3

(hOTOXNMIYECKHUIT KaTaIu3aTop
(oToxumMHYecKas peaxius

(dboTtoxummueckas
CEHCHOMITHN3ALINI

(boroxummueckas
CEHCHOMITH3AIHS,
(hoToceHCHOMIM3ans
(doToxummuyeckas cucrema

(OTOXMMHYECKHI cMOT

(OTOXUMHUYECKOE PABHOBECHE
¢doronurtorpadus

¢dotomms, poToXUMHIECKAS
JIMCCOLMAITHS,
(dotopacuierieHue, horopacmas

(hOTOIMOMUHECTICHITHS

(oTtomarHeTusM,
(hoTOMarHUTHbIH

(hOTOMarHUTHOAIEKTPHYECKU I

addext

¢doromerp
(boTtomMeTprUecKast TOJIOBKa
(oromeTpuyeckuii ATaIoH

(doromerpuyeckuii KyoOuk, Kyouk
Jlromepa-bponxyna
(hoTtomeTpruecKre HAOIIOACHUS

n3Mepenne (poToMeTpruIecKoe
(oToMeTpHuUecKuii mapauiakc
napaMmeTp GOTOMETPUIECKHUI
APKOCTH (POTOMETpUIECKast

KIIMH OTOMETPUIECKUH
(oToMeTpuIeCcKuil KIMH
(oTomeTpHuUecKoe 1mose
(doromerpuyeckas mKaia
ckameiika hoTomeTpruecKas
(hoTOMeTpHrUECKOE TUTPOBAHHE

(hoToMeTpHUYCCKIiA 3BE3THBIN
Karajaor

¢doromerpus
(dhoTome3oH
cBeT GoTochepsl

(hoToconpOTHBIICHNE



f0680
f0681
0682
f0683
0684
f0685
f0686

0687

f0688

0689
0690

0691
0692

10693
0694
0695
10696
0697
10698
10699
0700
0701
0702
10703

0704

0705
f0706
0707
0708

0709

0710
f0711

0712

f0713
f0714

f0715

f0716

0717

f0718

A.i. MUXTAROV, M.A. MUXTAROQYV, T.R. MEHDIiYEV, K.B. QURBANOV, E.A. AXUNDOVA, N.A. AXUNDOVA...

foton

fotonun boliinma qabiliyyati

foton nozoriyyosi
foton oks-sodast
foton paketi
foton qaz1

foton siialanmasi

foton udulmasi

fotoneytron

fotoneytron menbayi
fotonlar sixlig1

fotonlarin diffuziyasi

fotonlarin hesablanma
statistikasi

fotonlarin statistikasi
fotoniivo reaksiyasi
fotonun enerjisi
fotooksidlogsma
fotopolimerizasiya
fotoproton
fotogalvanik effekt
fotogalvanoqrafiya
fotoqraf kagizi
fotoqgrafik boyiiden cihaz
fotoqrafik cihaz

fotoqrafik emulsiya

fotoqrafik en dairosi
fotoqrafik fotometr
fotoqrafik fotometriya
fotoqrafik giiclonmo

fotoqrafik isiq siizgoci

fotoqrafik kagiz
fotoqrafik 16vho

fotoqrafik material

fotoqrafik miisahidalor
fotoqrafik nazik 16vha

fotoqrafik obyektiv

fotoqrafik saho

fotoqgrafik sensitometriya

fotoqrafik sasyazma

light quantum, photon
photon multiplicity
photon theory

photon echo

photon rocket

photon gas

photon irradiation

photon absorption

photoneutron

photoneutron source
photon density

photon diffusion

photon-counting statistics

photon statistics
photonuclear reaction
photon energy
photooxidation
photopolymerization
photoproton
photogalvanic effect
photogalvanography
photographic paper
enlarger

camera

photographic emulsion

latitude

photographic photometer
photographic photometry
intensification

photographic filter
photographic paper
dry plate

photographic material

photographic observations
photographic film

photographic objective

photographic field

photographic sensitometry

photographic sound recording
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dhoToH

(hoTOHHAs KPATHOCTH
(dboToHHas Teopus
¢dotoHHOE X0
(dboToHHas pakeTa
(hOTOHHBII Ta3

¢dotonHOE 00TyUEHNE, OOITyICHHE
¢dboroHamu

(hOoTOHHOE TTIOTIIOIIEHHE,
TorJIoIeHNe (POTOHOB

¢doToHEHTPOH

(OTOHEHTPOHHBIN UCTOUYHHK
IUIOTHOCTH (DOTOHOB

muddy3us GoToHOB

CTaTHCTHKA CuéTa ()OTOHOB

CTATUCTUKA ()OTOHOB
doTosepHas peakius

sHeprust GoToHa
(oTooKkHCICHUE
(doronoaumepuzanus
(dotonpoToH
(ororanpBanndecknii 3pPext
¢ortoransBanorpadus
¢dororpaduueckas Oymara
(dororpaduyeckuil yBeauauTelb

¢dororpaduyeckwmii anmapar,
¢doroammapar, poTokamepa

¢dororpaduyeckas IMyIbCUs,
(dorosmybcus
¢dororpaduyeckas mmpora
¢dboromerp oTorpaduueckuii
¢dororpaduyeckas hoTomMeTpHst
(dororpaduyeckoe yCuIeHHE

(doTtorpaduyeckuii CBETOPUIBTP

¢dororpaduueckas Oymara

(hoTorpaduueckas mIacTUHKA

¢dororpaduyeckuii MaTepua,
(doromarepunan
¢dororpaduyeckre HAOIFOICHUSL
(doTorpaduueckas rmi€Hka,
(doTorieHKa

(dboTorpaduuecknii 0OBEKTHUB,
(hoTO0OBEKTHB
(dhoTorpaduueckoe mosne
(Teneckomna)

¢dororpaduyeckas
CEHCHUTOMETPHUSI

¢dororpaduyeckas 3ByKo3amuch



f0719
0720

0721
0722

0723

10724
0725

0726
0727

10728
0729

0730
0731
0732
f0733
0734

f0735
f0736
10737
0738
f0739
0740
0741
10742
0743
10744
f0745
10746
0747

0748
10749

0750

f0751

0752
f0753
0754
f0755
f0756

fotoqrafik sixliq

fotoqrafik spektrofotometriya

fotoqrafik tosir
fotoqgrafik ulduz kemiyyati

fotoqrafik ulduz xoritosi

fotoqrafik vual (6rtiik)

fotoqrafik yol verilon qilivve

fotografik zsifloma

fotografik zenit borusu

fotoqrafiya kamerast

fotoqrafiya plastinkasi (16vhasi)

fotoqram
fotogrammetriya
fotorele
fotoreseptor

fotogokil

fotosfera

fotosfer is181
fotosintetik vahid
fotosintez
fotosinxronizator
fototaksis
fototeodolit
fototomizloms (kimyavi iisulla)
fototranzistor
fototiristor
fototropiya
fotoverici

fotovizual ulduz komiyyati

fraksiya

fraksiyalandirma (fraksiyalara
ayrilma)

fraksiyalanmis hallolma

fraksiyalanmig sublimasiya

fraksiyali distillo

Frank-Hers tocriibesi
Frankin qismen dislokasiyasi
Frank-Kondon prinsipi

franklin

FiZiKi TERMINLOR VO iFADOLOR

photographic density
photographic spectrophotometry

photographic action
photographic magnitude

photographic star map

fag

photographic resolving power

reduction

photographic zenith tube

camera
photographic plate
photogram
photogrammetry
photorelay
photoreceptor

photography

photosphere
photosphere light
photosynthetic unit
photosynthesis
phototimer
phototaxis
phototheodolite
photoetching
phototransistor
photothyristor
phototropism
photosensor

photovisual magnitude

fraction

fractionation

fractional solution

fractional sublimation

fractional distillation
Frank-Hertz's experiment
Frank partial dislocation
Frank-Condon principle

franklin
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IJIOTHOCTH (hoTorpaduueckas

¢dortorpaduueckas
crekTpodoToMeTpust

¢dororpaduueckoe neiicTere

¢dororpaduueckas (3BE31HAS)
BeIUYUHA

¢dororpaduyeckas 3BE3nHas
Kapra
¢dororpadudeckas Byainb

¢dororpaduyeckas paspemaronas
cuia
¢dororpaduyeckoe ocnadicHue

¢dororpaduyeckast 3eHUTHAs
Tpyb6a
¢dortorpaduueckas kamepa

¢dotorpaduyeckas mIacTHHKA

¢dotorpamma
(dororpammeTpus
¢dotoperne
¢dotopenentop

¢dororpadus, pororpadudeckuit
CHHUMOK, (POTOCHUMOK

dorochepa

cBeT hoTochepa
(boTocHHTETHYECKAs eAMHULA
¢dorocuHTE3
(hoTOoCUHXpOHU3ATOP
(dororakcuc
(dotoTeomomuT
(dbotoTpariieHHe
(dortoTpanzucTop
¢doroTupHCTOp
¢dororpornus
(doromaTunk

(dhoToBU3yasbHAs 3BE3MHAS
BCJIIMYMHA

¢bpaxuus

(pakMOHNpPOBaHHUE

(pakIOHUPOBaHHOE
pacTBOpeHue

¢paknroHnpoBaHHas (ApoOHas)
cyOmmmarst

(hpaKIMOHHAS JUCTHILISIIIAS
onbIT ®panka-I'epua
yacTuyHas auciokanus Opanka
npuHiun Opanka-Konnona

(bpanknun, Op (eauHULIA
KOJIMYECTBA AJIEKTPUIECTBA)



0757

f0758
0759

0760

f0761

0762
f0763
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10769
0770

0771
0772
f0773
10774
f0775
0776
10777
f0778
0779
10780
f0781

0782
f0783
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f0789
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f0791
0792
0793
0794
f0795

0796

0797
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Franklin ¢arxi1

Franklin noqtosi
franklinometr

Frank-Ridin dislokasiyalarinin
(yerlogmolorinin) ¢oxalma
manbayi

franksiyalanmus distillyasiya,

Fraunqofer difraksiyasi
Fraunqofer hologrami
Fraynhofer xatlori

Fredqolmanin inteqral tonliyi

frenel

Frenel linzasi
Frenel biprizmasi
Frenel ododi

Frenel ellipsoidi

Frenel formulasi
Frenel giizgiisii

Frenel holoqramu
Frenel inteqrallari
Frenel linzalar

Frenel nozoriyyosi
Frenel parallelepipedi
Frenel zonast

Frenelin faza 16vhociyi
Frensis turbini

fretting-korroziyasi

friksiya
friqorimetr
Frud odadi
ftor

Fuko

Fuko carayam
Fuko metodu
Fuko raqqasi
fuksin
fuksional qrup
fulaksit
fulqurator
fundamental (asas) qrup

fundamental ardicilliq
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FiZiKA, 2015, vol. XXI Ne3, section: En
BURAXILISINDA DORC OLUNAN MOQALOLORIN QISA XULASOSI

M.A. Muxtarov
SL (3,C) AVTODUAL TONLIKLORININ INTEQRASIYASINDA “RiYAZIYYAT”

Diskret simmetriyalarin cevrilmalori metodu vo “RIYAZIYYAT” programinim totbigi ilo SL(3,C) cobri iigiin Yanq-Mills
avtodual tanliklarinin yeni halli qurulmugdur. Qurulmus hall xiisusi tip matrisalarin determinantlarinin terminlori ilo ifads olunmus-
dur.

B.H. Tagiyev, O.B. Tagiyev, S.A. Abusov, E.Q. 9sadov

TEMPERATUR VO HOYDCANLANMA SOVIYYOLORININ Ca(Aly;Gay,),Ss:Eu’*
BIiRLOSMOSININ FOTOLUMINESSENSiIYA SPEKTRLORINO TOSiRi

Bu isda Ca(AlO'1G210‘9)ZS4:EU2+ kristalinin fotoliiminessensiyasinin intensivliyinin temperaturdan va giicdon asililigi tadqiq
olunmusdur. Gostorilmisdir ki, fotoliiminessensiyanin intensivliyi temperaturun artmasi ils azalir, 22K ve 300K temperaturlarda
hoyacanlandiran isigm giiciiniin 2-10 mVt/sm? intevalinda intensivlik xatti artir,

S.0. Eminov, A,S. Bliyev, X.D. Calilova ,I.S. Hasanov, 9.9. Racabli,
N.C. Ismayilov,G.H. Mammadova, C.A. Quliyev, I.I. Qurbanov

GUNOS ELEMENTININ VO SUPERKONDENSATORUN HIiBRIDi VO
ONUN HAZIRLANMA USULU

Vahid siiso altligin 6n va arxa sothlorinin {izorins yerlosdirilmis fotovoltaik gunas elementindon vo superkondensatordan ibarot
olan yeni nanoquruluslu hibrid cihazin konstruksiyasi vo hazirlanma marhalolorinin tosnifati verilmigdir. Cihazin hazirlanmasi
magsadi ilo siise/ITO/Ti/Al strukturu osasinda anodda oksidloesdirilmis aliiminium nanoquruluslan sintez edilmisdir. ITO —lay ilo
ortillmiis sliso altliqlart lizorindo elektrokimyovi ¢okdiirmo ilo CdS nazik tebogolorinin sintezi iisulu islonilmisdir. Alinmig
strukturalrin optik vo SEM tosvirlori, EDX, optik vo Raman siiriismo spektrlori toqdim edilmisdir.

E.C. Qurbanov

SU MUHITINDO® TERMAL VO ELEKTRIK DESILMOSI ZAMANI
BAS VERON FiZiKi PROSESLOR

Mogqalo igmoli vo tullanti sularin yiiksok gorginlikli impulslar vasitssilo elektron vo ion emalr vo su miihitinin mikroorqa-
nizmlardon zorarsizlogdirilmasina hasr edilmisdir. Gostorilmisdir ki, impulsun amplitudasindan asili olaraq su mihiti kopiiklor vo ya
yiiksok kegiriciliys malik lider kanallar vasitasils desils bilor. Su miihitinds lider kanallarinin yaranmasi vo dagilmast zamani bas ve-
ron va mévecud mikroorqanizmlarin mohv olunmasi ilo naticalanan fiziki proseslar tasvir edilmisdir..Bu texnologiya i¢gmali ve tullantt
sularin zararsizlogdirilmasinda istifado olunan méveud xlorlanma prosesini gismon va ya biitovliikdo avaz eds bilar.

E.Y. Malikov, O.H. 9kbarov, M.B. Muradov, Q.M. Eyvazova

COXDiVARLI KARBON NANOBORU-HEKSAMETILENDIAMIN-MALEIN
ANHIDRIDI-HEPTEN-1 NANOKOMPOZITINIiN SINTEZi VO XARAKTERiIZO OLUNMASI

Fe-Co/aliminium katalizatoru iizorindo Kimyovi Buxar Cokdiirmo metodu ilo sintez olunmus ¢oxdivarli karbon nanoborular
oksidlogdirilmis vo heksametilendiamin korpiisii istifado edilmoklo “grafting to” yanasmasi vasitosilo malein anhidridi-hepten-1 birgo
polimeri ila calaq olunmusdur. Alinmis nanokompozit Raman spektroskopiya, Rentgen diffraksiya, FTIQ, SEM vo KEM metodlar
ilo xarakterizo olunmusdur. FTIQ svitterion vo amin-amid ¢evrilmasine uygun gozlonilon xarakterik piklorin varligini tosdiq etdi. Ca-
laq olunma prosesinin sona ¢atmast hamginin Rentgen diffraksiya vo Raman spektroskopiyast metodlari ilo do tesdiq edilmisdir.
Nanokompozitin KEM vo SEM ilo alinmis mikrostruktur tesvirleri, metodun effektivliyinin gostoricisi olan nanoborularin sothinin
polimerlo borabar ortiildiiyiinii askara ¢ixardi. Metodun osas faydaliligi ondan ibarastdir ki, biitiin proses otaq soraitindo bag verir.

N.C. ismayllov, E.K. Huseynov, 9.9. 9liyev, L.S. Hasanov, S.M. Guliyev, $.0. Eminov

SOTHI KONVERSIYA OLUNMUS p-Cd,Hg,.,Te (x=0.23-0.3) O9SASINDA YUKSOK
HOSSASLI FOTOREZISTORLAR

Plazma tasiri vasitasi ilo p- CdHg;..Te (x=0.24-0.3) sothinds alinmis nazik n-tip layli fotorezistorlarin fotoelektrik xas-
salorinin eksperimental naticolari toqdim olunmusdur. Gostorilmisdir ki, 77 K temperaturda bels fotorezistorlarin yiiksok fotohossas-
1181 vo yiiksok tezliyi p- vo n- laylar: arasinda yaranan potensial baryerin mévciid olmast ile izah olunur. Onlarin fotohassaslig: ve fo-
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tosignalin zaman amsali otraf miihit fonuna aks proporsional olaraq doyisir. Fotohassas sahasi 1x1 mm olduqda, 80 K temperaturda
50°g6runms bucaginda volt fotohassasligin R, (,Im )=4' 10° V/Vatt vo 1=(0.8-1) - 10s giymotlori alinnmsdr.

S.Q. Abdullayev, M.S. Qocayev, F.A. Saddih
LEPTONLARIN TOQQUSMASINDA HiQQS BOZONUN YARANMASI

Standart model ¢argivasinda elektron-pozitron (miion-antimiion) toqqusmasinda skalyar Hiqqs bozonun yaranmasi prosesi
tadqiq edilmisdir: ee —>Hee'. Gostorilmisdir ki, annihilyasiya (sepilms) diagramina yalniz dord spiral amplitud uygun golir:

a a a a b b b b
FL(L)‘FL(R)‘FéL)*FéR) (FIER): IgL)vFIEL)IFlgR))
Hiqgs bozonun siialandirilmasi ve ZZ bozonlarin birlogsmasi mexanizmlorine uygun, homg¢inin do onlarin interferensiyant

6ziinds birlosdiran diferensial effektiv koasiklor tiglin iimumi ifadalor alinmigdir.
Elektron-pozitron ciitiiniin enerjisinin 500 GeV qiymatinds Hiqqs bozonun bucaqlara gors paylanmasi dyronilmisdir.

Y.Q. 9sadov, 9.Q. Babayev, G.F. Qoanizads, Y.i. Aliyev

Ag; sCugsSe vo Agy,Cuy¢Se BIRLOSMOLORININ AYRI-AYRI MODIFIKASIYALARINDA POLIMORF
CEVRILMOLOR VO KRiSTAL QOFOSiN PARAMETRLORININ iSTIDON GENiSLONMOSI

Ag; 5Cug 5Se va Ag 4Cuy ¢Se birlogmolari sintez edilmis va yliksoktemperaturlu rentgen tisulu ilo bu birlasmslards poli-
morf ¢evrilmoalar tadqiq edilmisdir. Gostorilmisdir ki, Ag; sCug sSe birlogsmasinin {iziina markazlosmis kub (UMK) monokris-
tallar1 488K temperaturundan asagida Ag,Se vo AgCuSe vo 540K-don asagi temperaturda iso Agy 4Cu; ¢Se birlosmoasi Cu,Se-2 vo

AgCuSe-o pargalanirlar.
Hor iki birlogsmodaki polimorf ¢evrilmolor donondir. Todqiq olunan birlogsmoslordoki modifikasiyalarin qafas parametrlori-

nin temperaturdan asililigina asason, osas kristallografik istiqamotlords istidon geniglonms omsallar1 hesablanmisdir.
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