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REFERAT

MGa,S4:5% Er** (M-Eu,Yb) kristallarinda anti-Stoks ltimi-
nessensiyasinin intensivliyi vo effektivliyinin hayacanlan-
diricr siianm glictindon (10-10°mVt) asitihiginmn todqiqi gos-
tordi ki, spektrlorin formasi vo onlarin maksimumlarmn yeri
(YbGazSs: 5%Er®* (iclin 540nm vo EuGaxSs5%Er* tglin
550nm) bitiin géstarilon giic intervalinda doyismir, lakin siia-
lanma intensivliyi togribon 2 dofa artir. Effektivlik ovvalca
sabit qalir, sonra iso togribon 37% azalma bas verir. Musa-
hida olunan hadisalori izah etmok (igiin anti-Stoks siialanma-
nim energetik sxemi verilmisdir.

GIRIS

MGazSs (M-Eu, Yb vo s.) Umumi disturu
ilo ifado olunan enlizolagh yarimkegirici material-
larin (Eg>4eV) foto-, termo- vo elektrolimines-
sensiya xassalori ilo yanasi, onlarin anti-Stoks 10-
minessensiyasi,  mexanizmi, energetik sxemi,
elektron kecidlor bir sira islordo verilmisdir [1-8].
Son bir nega il arzinds aparilan todgigatlar gostordi
ki, nadir torpaq ionlarmm (NTI) masalon, erbium
(Er¥") ionlarinin materiallarin matrisino daxil edil-
masi 5s vo 5p tabagoloari ilo gorunan 4f elektron
Ssaviyyalarinin gismon bir-birini értmasins vo bu-
nun naticasinda 4f tobagosinin 6zinds optik ke-
cidlor yaranmasina sobab olur. Bir ¢ox fosforlarda
erbiumun hoyacanlanma hallarinda bas veran ¢ox-
sayl korperativ enerji kdglirmalori vo udulma pro-
seslori sayasindo Stoks luminessenstyast ilo yanast,
anti-Stoks liiminessensiya da miisahido etmok
mimkiin olmusdur [9]. Anti-Stoks lliminessensi-
yasimn tadgiginds matrisa iki név nadir torpaq
ionlarmi, masalon, Eu va Er vo ya Yb va Er eyni
vaxtda daxil etdikdo daha yaxsi noticalor aldo
etmok miimkiin olmusdur [1]. Togdim etdiyimiz is

torkibinds iki NTE olan EuGa;Ss:5%Er* vo
YbGaySa:5%Er* kristallarmm praktikada totbiq
imkanlarinin daha da geniglondirilmasi  mogsadi
ilo anti-Stoks lliminessensiyasinin spektrino hoyo-
canlanma glicuntn tosirinin  dyronilmasina hasr
olunmusdur.

TOCRUBONIN METODIKASI VO
NUMUNOLORIN ALINMASI

EuGa:Ss vo YbGazSs birlogsmalorinin sintezi
[5]-da tasvir olunan Gsula uygun olaraq iki morhalo
Uzro apartlmigdir. Stexiometrik nisbotlords gotU-
rilmiis xususi tomizliys malik olan Ga va S ele-
mentar komponentlori ~10“mm c.siit.tozyigo go-
dor havasi sorulmus kvars ampulada sobaya yer-
losdirilmis vo 1100K-ds 5 saat middatinds sintez
aparilmigdir. Noticads alinmis GapSz -don vo EUS,
YbS birlosmoalorindon istifado edarok bork cisim
reaksiyasi Usulu ilo asagidaki sxemo uygun olaraq
EuGaxSa vo YbGapSs maddalori alinmisdir

EuS+GaxSs=EuGaxSs
YbS+GazS3=YbGazS,,
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Asqarlanma 3 valentli erbium (Er¥*) ionunu
sintez prosesinds erbium ftorid (ErFs) soklinds
matrisa daxil etmokls hayata kegirilmisdir.

NUmunslor 976nm dalga uzunluglu stialar
ilo hayacanlandirilmigdir. Hoyacanlanma va siia-
lanma spektrlori Flurolog-3 spektrometrindan isti-
fado etmokls geyds alinmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI
Sakil 1-do mixtalif hoyacanlanma giiclorin-

do EuGaxSs5%Er* kristallarinin anti-Stoks siia-
lanma spektrlori gostorilmisdir.
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EuGa,S4:5%Er®* kristallarmimn hayacanlandiric siianm
guclinin muxtslif giymetlorinds anti-Stoks stialanma
spektrlari (Aey=976nm, T=300K).

Sokil 2-do EuGa2S4:5% Er¥* va YbGarS45%
Er¥ kristallannin  giicin - 100mVt  (a) Vo
400mVt(b) giymatlorinds hayacanlanma spektrlori
g0storilmigdir. Toqdim olunan spektrlorin otrafli
tohlili gostardi ki, giiciin 10-150mVt giymatlorindo
yalniz dar siialanma Xatlori, giclin sonraki artimin-
da iso 550nm-do geniszolagh siialanma spekiri
yaramir. Sokildon goérundiyt kimi hyoacanlanma
gicinin  bitin  todgiq olunan  oblastinda
(10+10°mV1t) liiminessensiya spektrlorinin forma-
s1 vo maksimumlarin yeri (YbGazSs:5% Er®* tigiin
540nm Vo EuGazSs:5% Er** tigiin 550nm) doyis-
mir, lakin intensivlik EuGa;S4:5% Er** kristalinda
toqriban 2 dofa artir (Sokil 2 a, b).
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Sokil 2
Hoayacanlanma giictindo MGa,S4:5%Er?* (Eu,Yb)
kristallarmin anti-Stoks liiminessensiya spekiri
(May=976nm , T=300K): a - P=100mVt; b - P=400mV1.

Spektrlorin arasdirilmasindan gorunir ki, stia-
lanma intensivliyi hoycanlandirict monbanin giictin-
don xatti asili olaraq artir (Sakil 3).
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Sokil 3
EuGa284:5%Er3+(1) Vo YbG&zS4ZEI’3+(2)
kristallarinda antistoks ve infraqirmiz1 siialanma
intensivliyinin hayacanlanma giiciindon asililigi
(Moy=976nmM, T=300K).
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500mVt-dan yuxari, Er** jonunun siialanma
intensivliyi azalir, Eu?* ionunun ise artir (Sokil 4, a).
Tosvir edilon proseslor Sokil 4,b-do togdim etdiyi-
miz sxemin kémayi il izah edilir.
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Sakil 4

a - EuGa,S4:5%Er®* kristalinda siialanma xattinin inten-
sivliyinin 555nm (Eu xatti), 660nm (Er Xstti) hoyacan-
lanmanin giiciindan asililig1 (Aney=976nm, T=300K);

b - EuGa,S4:5%Er®*kristahinda anti-Stoks Iiiminessen-
siyann enerji diagrami (Any=976nm, T=300K).

Erbium ionunun “Sap, *Faz Vo “Fr enetji
soviyyalori Eu?* ionunun 4f°5d  hayacanlanma so-
viyyasino uygun golir. Buna géro do Er®* ionunun
hayacanlanmis saviyyalori ilo Eu?* ionlarmm 4£°5d
soviyyalori arasinda rezonans enerji 6turiilmasi bag
verir, naticodo Eu?* ionlarmin 41°5d—4f"(8Syp)
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kecidlori ilo olageli 550nm-do miisahido olunan
geniszolagh stialanmanm intensivliyi artir [11].
650nm-do mussahids olunan dar Xatlor Er** ionu-
nun 4Sap—*lise, *Fan—lise kecidlori ilo olage-
dardir.

Anti-Stoks liiminessensiyasinin effektivliyi-
nin hoayacanlandirici siianin glicindon asililigmin
todqiqi (Sakil 5) gostordi ki, 10-400mVt intervalin-
da luminessensiyasinin effektivliyi praktiki olaraq
sabit qalir vo gicln sonraki artimi effektivliyin
togribon 37% azalmasma sobab olur. Bu azalma-
nin Sobabi doymanin bas vermasi, hayacanlanma
hallarinda udulma, temperatur sbnmasi, materialin
deqradasiyasi va S. amillar ola bilar.
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Anti-Stoks liiminessensiyasinin effektivliyinin
hoyacanlandirici stiamin giciindan astliligr.

XULASO

Beloliklo, MGa,S4:5%Er®* kristallarinimn anti-
Stoks liiminessensiyasinin spektrino Vo effektivli-
yino hayacanlanma gucliniin tasirinin dyronilmasi
g6stordi ki, spektrlorin formasi vo maksimumlari-
ni yeri monbayin hoyacanlanma guiciindon asil
deyil, lakin giiclin artmast ilo intensivlik artir. Lii-
minessensiyanin effektivliyi avvalca sabit galir vo
sonra isa toqriban 37% azalir.
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EFFECT OF EXCITATION POWER ON THE ANTI-STOKES
LUMINESCENCE SPECTRUM OF MGa2S4:5%Er®* CRYSTALS

O.B.TAGIEV, F.AKAZIMOVA, G.SHAJIYEVA, T.Sh.IBRAGIMOVA, E.G.ASADOV

A study of the dependence of the intensity and efficiency of anti-Stokes luminescence in MGa,S4:5% Er®* (M-Eu,Yb)
crystals on the level of excitation radiation (10-103mW) has been shown that the shape and position of the spectral maxima
(540nm for YbGa,Sa: 5% Er®* and 550nm for EuGa;S4:5%Er®*) has not changed over the entire indicated power interval, and the
radiation intensity has increased by almost a factor of 2 times. The radiation efficiency remained constant at first, then there was a
decrease in efficiency by~37% reduction in work. An energy scheme of anti-Stokes radiation was proposed to explain the ob-
served phenomena.

BJIMSIHUE MOIIHOCTH BO3BYKJIEHUSI HA CIIEKTP AHTUCTOKCOBOI JIOMAHECLEHLIUHA
KPUCTAJIOB MGazS4:5%Ers*

O.B.TAI'HEB, ®.A. KA3BIMOBA, I'.C.TAI/KHUEBA, T.LI.ABPAT'NMOBA, ET.ACA10B

HccnenoBanueM 3aBUCMMOCTH MHTEHCHBHOCTH W 3()EKTUBHOCTH aHTHUCTOKCOBOM JIIOMHHECLEHIMH B KpHCTAJLIaX
MGa;S4:5%Er** (M- Eu,Yb) ot Mormoctn Bo30yskaatommero uzimydenns (10-10°mBT) nokasano, uto gopMa 1 MOJIOKEHHE MaK-
cumyMoB criekTpoB (540mm s YbGa,Sa:5%Er* u 550mm st EUGa;S4:5%Er") Bo BeeM yKa3saHHOM MHTEpBAJIE MOIIHOCTH
HE MEHSIFOTCSI, & MTHTEHCHUBHOCTb M3JTy4eHHs yBEJINYMBACTCS [IOUYTH B 2 pasa.

D ek THBHOCTD M3ITyUeHHs CHaYalla OCTACTCs TIOCTOSIHHOM, & 3aTeM MPOUCXOIUT CHIbKeHHe S dexTiBHOCTH Ha ~ 37%.
Jli1st 0ObsicHeHHs HAaOJTFOJAeMBIX SIBJICHUI NIPE/ITIOKEHA SHEPIeTHUECKas CXeMa aHTHCTOKCOBOTO M3TyYEHHSL.
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