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EJEKTPOH-®OTOHHA EMICIEA KBr

M.I. JinTyp, B.O. Mactioria, M.B. lipuxoasko, C.C. Hon

Yaropoachkiil HALIOHANLHUA yHIBEpCHTET, Kadeapa KBaHTOBOT ENEKTPOHIKH
sy Bonomuua 54, Yaxropon, 88000

Meronom enexrpor-GOTOHHOT COSKTPOCKONILT QOCH IMEH0 CHERTRANLHUA crnan on-
THYHOD BHOpOMiHIOBaHHA npw GombapaysaHHi enexkTpoHaMu cepenHix eueprii
nosepxHi kpucrany KBr. B cnextpi BoraHOBNeHO 0B3 BMAOM BHMOPOMIHIOBAHEA,
PI3HHY 33 NpHpOROR, micueM Jokanizauli i mexadizmom renepauii. [Tposenedo
BHMIDIOBAHHA SATCWHOCTI LMY KOMIOHEHT CHekTRY Big cHepril | FYCTHHH CTPYMY

AEpEHHHHY CIEKTPOHIBE Ta BiA TEMOEPATYPH AOCALKYBAHOID 3PA3Ka,

ITpo-

AHAMZOBAHG MOMAHB] KAHANH YyTBOPeHHA 30YLKCHHN POINOPOILIEHHY HACTHHOK Nia

Ricty GoMBapay MU eNeKTROHIB,

1. Beryn

Baaemosis  efeKTpoOHIE 3  [IOBEDXHEW
ayxHO-ranoresHExX  kpueranis (JII'K) cy-
IPOROJDKYETECH  eMiciero  (oTOHIB, elek-
TPOHIB, ioHIB, HEeHTpalbHHX ATOMAPHHMX I
MOJEKYJIApHHX dacTHHOK. [leBHa dacTuHa
BiMTalOuHX Bifl IOBEPXHI aTOMIB 1 MONEKYN
MOWKE BHAXOAMTHCH B 3DYIKeHOMY CTaHi.
CrnoHTaHHa penakcalis nsoro 30yKeHHS
[IPH3BOAKTE H0 yTBOpeHHA nmobnHzy OoM-
Sapnopanol nmopepxui opeoay ceidenus. Ho-
ro NpOTEMHICTE IAICHKHTE BiN WBHIKOCTI
BIIUITAIOUHX 30Y/MEHHX YACTHHOKR 1 wacy
®HUTTA X 30ymxeHux cranis. [lrunkicTs Ta-
KMX YACTHHOK | HANMPAMOK X pYXY BU3HAYA-
IOTECA  MEXAHIIMOM  IX  eNeKTpOH-CTHMY-
neoBanoi mecopbuii (ECJ). Besnocepeane
BHE‘:HBELHHH ATOMAPHHX HaCTHHOK i'l TOBSPX-
Hi THEPAOrD TiM4 ENEKTPOHAMH € HEMOMIIH-
BHM Yepe3 3HAYHY PI3HHIO B IX Macax.

Ha tenepimmifi 4yac BHKOHAHO 3Ha4YHY
KLABKICTb eKClepuMenTanbHuX podiT, B AKHX
nocnipiysanMcs piani BuaM emicii {enex-
TPOHIE, aTOMIE, ioHiB) npu GomGaprysanuHi
enexrponamu rnosepxi JIN'K, € uuika ex-
CrieprHMEHTAIBHHX pOBIT 1 3 HocnigmeHHs
emicii oronis npu onpominesHi JIIK enex-
TPOHAMH.

Hame [OCHIAEHO ONTH4HE BHIIPOMI-
HIOBAHHA, 110 BHHHMKAE 0OPH OHOPOMIHEHHI
nosepxHi KBr enextponamm 3 pisHuMu
enepriamu (50-1000 ¢B) i rycruuamu crpy-
My (0,145 mA/cm®), Busueno BHIM enek-
TpoH-goTornol emicii (EDE) KBr 8 giama-
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3ol cnexktpy 200-800 mm, a Takox 3a-
NeMHICTh 1T XapakTepHCTHK Bif MapaMeTpin
DoMOapaylOMOTO TyHKa 1 TeMmnepaTypH mo-
CJIKYBAHOTO 3pazKa.

Inrepec mo mocmimmenns JITK onthu-
HHM METOAOM 3VMOBIEHHE X IIHPOKHM
NPaKTHYHHUM 34CTOCYBaHHHM, IX 100pom
BHBUYEHICTIO IHmMMM MeTodamu [1-8], nep-
CIIEKTHBOID OJIEPAaHHA 32 XapaKTepHCTHKA-
MH OTOHHOI eMicil iHopMmanil, sKa Baxiu-
Ba A BCTAHOBACHHA JeTanel MexaHiIMip
emicii d¢oToHie AK 13 KpHcTana, TaK |
BiARITAFOUMMHE  YACcTHHKAMH, TODTO Me-
xaHizMie ECI 30yDKeHHK HACTHHOK.

2, Texuika i METOIHKA eKCIIEPHMENTY

EI{CHEPHMEHTH HpﬂBDﬂHJ’]HCL Ha HOBO-
CTROPEHOMY  €NeKTpOoH-QOTOHHOMY  CIICK-
TpoMeTpi Ha Gasl BakyymHOL cucremu YCV-
4. B poni MilneHi BHKOPHCTOBYBABCH MOHO-
kpuctran KBr. Ilosepxns wmiweni nepen
BCTAHOBIEHHAM B KaMepy B3IaEMOIIH O4M-
IYBATACh LUIAXOM UINI(pYBAHHA, [ONIpY-
pauHA 1 npomuBanug. [loganeie ouMmgeHHa
Milieni 3MiHCHIOBAIOCE Y BAKYYMHIH kamepl
HarpiBaHHIM 3paska J0 TeMIleparypH 0iH3b-
ko 400° C i mecopOLicio nim gier nydka
EHEPTETHYHHX CNeKTPOHIB. THCK 3anmi-
KOBHX ra3iB y KaMepi YCTaHOBKH CTAHOBHB
P = 510" Top. MieHs ONpOMIHIOBAIACE
NYYKOM EIeKTpoHiB 3 eHepriewo £ Big
kutsrox go 1000 eB. I'vetiHa crpyMy enek-
TpoHiB B nmyuky Bix 0,1 g0 5 mA/cm® pery-
MIOBANACH BEIHYMHOIO HAIPYTH Po3Kapro-
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BaAHHHA KaTOoa 'EJIEHT}]GHH{JL!: rapMarH.
Jiamerp myuka enexTpoHiB  IATHIUABCSH
HeamiHHHM. bomGapaysaHHA  OCITULKY-

BAHOID 3pa3ka 3NiHCHIOBANIOCE T KYTOM
a=15" BimHocHo HOpMani Ao mosepxHi. Kyt
cnocTepekeHHs BHOupabcs OIH3BKHM  J10
nopmani (6=0").

BunpoMiHwsarHA B obaacti A0BKHH
xpiae Bl 200 no 800 nM aHam3yeanock 3
JONOMOTOI0 CBITIOCHIBHOIO MOHOXPOMATO-
pa MJIP-12. BxigHa i BHXiAHA MIITHHH MO-
Hoxpomaropa O6ymm piBEAME 0,25 #Mm, 1o
safeanedyBano poadineHy 3maticts 4 A.
BugineHe MOHOXPOMATOPOM BHIIPOMIHIO-
BAHHA ,uf:TEH:'['}"l_-SHJTGGH [I}D'I"DCJ'!EI('!'FDHHHM
noMHoxyeadeM Tany ©IV-106, axud npa-
IOBAE B PEMUMI NiApaxyHKY oxpemux ho-
TOSMEKTPOHIB. 3amuc cnexkTpy 3AIHCHIOBABCH
34 poroMorow camonucus KCI1-4.

3. PeayasTaTn i IX 00roBOpeHHA

ChexTporpaMy CBiYEHHA, #KEe eMiTy-
€TECA TIpH DoMOapayBaHHI OYHUIEHOI MO-
pepxHi  kpucrana KBr enexktponamu 3
enepriero 900 eB 1 rycruHOl CTpYMY
2 mAfem” npu KiMHaTHI# Temmepatypi Mi-
meHi, TpeicTaBNeHo [id TNpHKIaTy Ha
puc.l. AHANOTIYHI CNEKTPOTPAMH OTPHMAHO
AAS PI3HAX €Hepriif 1 ryCcTHH CTpyMmy nep-
BHHHMX €NeKTpOHIB. Y Cnexrpl chnocre-
PIrarOTBCH  HEMEpepBHA CMYra  BHIIPOMI-
HIORAHHSA 3 ABOMA MakCHMyMaMu (4,/=420 M
i A=500 HM) 1 criexTpanbui Aiuii aromie K.
Lle mea nybnerm Kl 766,499 wm 1 Kl
404,4/4,7 HM, 0 BIANOBIAAIOTE NEPEXONaM
iz pezonaHcHoro piens (1,62/1,61 eB) i Ha-
crynore pisua (3,06 eB). V¥V cnexrpi
BIACYTHE  BROpOMiHMOBAHHA  30YDKEHHX
ATOMIB Fanoredy. AHaNOrivyHa KaprHHa cro-
cTepirajack HamH i pauime B cnextpi NaCl
[8], Ana gxoro Mano Miclle BHIPOMIHIOBAHHSA

TUIBKH =~ pE30HAHCHOTO  mybmery  Nal
589,6/9,95 uM, a iHun niwil B cnexTpi Oynu
Bincytdi. UlnaxoM crnocrepekerHs BH-

NMPOMIHKOBAHHA TiJ PI3HHMH KYTAMA 0 TO-
BEPXHI (B T. " B3JOEK NMOBEPXHI) BCTAHOB-
J€HO, NIO CHOCTEPEXYBAHE HEMNEPEPBHE BH-
npomiHoBaHHa (pHe, 1) emiTyeTsca Bezno-
cepenaso  OomMDaploBaHOIO — MOBEPXHEED.
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Bogsodac BUNpOMiHIOBAHHA  30yIKEHHX
aToOMIB Kanilo JoKanizoBaHe B OPHIETIOMY
10 TOBEPXKHI opeoil. Y MpeAcTapleHlid po-
0TI A OPOTAXHICTE He BHBYANACL, Y BH-

nanky OombapaysaHHs ENEKTPOHAMH [0-

pepxHi  NaCl sBcranoeseno  3a  j1on-
fepiscbkuM  KoHTypom  aimli  Nal, wmo
KiHETHUHA eHeprid  30yIUKeHMX  aToMiB

HaTpio craHoBuTh 4actku eB [8]. Tlesno, iy
HALIOMY BHOAOKy 30y/DkeHI aToMM Kamiio
HNOBLIBHI 1 MPOTAXHICTE OPEQNy € HEBEIH-
KOIO, OJIHAaK AOCTATHROWO, OO crocTepiraTi
CBIYCHHA NPH OpieHTalll ONTHYHOL 0C1 CHC-
TemMH 300py BHNPOMIHIOBAHHS B3JOBK NO-
BEPXHI.
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Ha puc. 2 i 3 npeAcTaBneHo 3aneXHOCTI
iHTeHcHBHocTell miail KI 766,4 av 1 K1 404.4
HM BIJ1 TYCTHHH CTPYMY 1 €Hepril nepBHHHHX
eneKTporiB. BumHo, Mo IHTEHCHBHICTB
CHEKTPAIEHHX JHEIH 3a18KHTE NiHIAHO BIA
CTPYMY MEPBHHHHX CNEKTPOHIB ¥ MIHPOKHX
memax (puc. 2). Jliuifinwa 3ancwHICTh CBiA-
YHTH PO HESHAYHHA BKIad 30y KeHHA nep-
BHHHUMH eIeKTpoHaMH atomiB K B rasosii
tasi, To6T0 He BKasyc HA HOMIHYIOUHH Me-
xauizM  dopMysanHg 30VIEEHHX  CTaHiB
aromis K B OJIHOKPATHHX aKTax X CTHMYIIb-
osanol gecopOuii 3 moeepxni. Lle minTBep-
IDKYE CIOCTEpemeHHs anTopis podit [6—-8] i
HE Y3TODKYETHCA 3 BHCHOBKaMHM aBTOPIB
(10], axi BRAMAIOTE TOMIHYEOUHM MEXaHIIM
30y/DKEHHA aTOMIB NYXKHOIO METany B ra-
3081 a3l Ilpn Oimel BENMMKHX I'yCTHHAaxX
CTPYMY TNEPBHHHHX eNeKTPOHIB MH  Cro-
crepiraeMo OiNelm cTpiMKkHi picr edexTus-
HOCTI YTBOpeHHs 30ymmednx artomie K.
ﬁMﬁBipho, Mae Miclle BKIIOYEHHA JOIATKO-
BOTO YMHHHKA, AKWH CchpuunHioe 306ib-
MeHHdS NoToKy fecopboBaHux wHacTHHOK K
(abo fimoriprHocT] Tx 30yomenus). He auk-
MOYAETECA BIUTHE TYCTHHH CTPYMY [I€pBHH-
HHX eJEKTPOHIB Ha AeAKY 3MIHY TeMISpaTy-
pH 3paska, [T 36inpurenns, sx BuaHO 3 pHe. 4,
Befe Jo 30LnbiieHHa inTeHcuBrocTi minii Kl
Ha pHC. 4 npencTapneHa TAKOW 3ANEKHICTS
IHTEHCHBHOCTI CMYTH BHIPOMIHIOBAHHA 3
MaKcHMYMOM 1pH 420 HM BiJ TeMIepaTyps
mimeHi. Buano, mo B nboMy ivTepsani tem-
neparyp IHTeHCHBHIcTL oMyrd 420 um
CTPIMKO  3MEHINYeTRCH, ToDTO 3MIHIOETHCH
anTHOaTHO BIAHOCHO IHTeHcHBHOCTI HiHIT KL

ITomHe HenepepBHE BHOPOMIHIOBAHHA
CNOCTEPIrAlOcE | ARTOpamMH poboth [9], npu
dombapaysanHl JIIK ionamn cepensyix enep-
rili. BoHo moB’s3yBanocs 3 HagBHICTIO B
Kpuctani pedexrtis THy F-ueurpis pisnoi
KPaTHOCTI Ta pagiaiifiHEM po3naaoM caMo-
JANQINIEHHMYX excutodin. [lesmo, ui wm Me-
XaHi3MH  eMICIl HEeNepepBHOro  BHIIPOMI-
HIOBAHHA MAIOTE Miclle | v BHIAAKY Hombap-
Ayeanug KBr enextponamu, B takomy pasi
IMEHIIEHHA IHTEHCHBHOCTI HENepepBHOro
BHIIPOMIHIOBAHHSA, AKE MH CIOCTEPIracMo
(IpH MIIBHIICHHAI TEMMEPaTypH KpHCTana
(pHc. 4), MOMXHA NOACHHTH BiANAMOBAHHAM
JedexTiB ¥ KpHoTami.
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Puc.4. 3a1eKHICTE IHTCHCHEHOCT CNEKTPANBHOT MiHiT
Kl 766,4 WM Ta HENEPEPBHOMD BUNPOMIHIOBAHHA 3
MAKCHMYMOM TPH A=420 BM Big TEMIEPATYPH noeni-
MEYBAHOID 3pazka (£,=600 ¢B, /~2 mAfcu).

TakuMm uuMHOM, OTpHMaHO Jani 1Ipo
CIOEKTPalbHHH CKIaj ONTHYHOIO BHIIPO-
MiHIOBaHHA npH GomOapiyBanui elexkTpo-
HaMH nosepxui KBr i sHBUeRO 3anexBicTh
HOro XapakTepHCTHK BIJ MAPaMETpiR nmydka
NEPBHHHAHX CACKTPOHIB Ta BIA TEMNEPATYPH
MieHi. Beranopaexo, Mo B ¢HEKTpl HAsMBHI
B3 BHIH BHIPOMIHIOBAHHA, AKI € Pi3HHMH
38 MPHPOIOIS BHOPOMIHIOBAYIE, MICLEM 10-
Kalizauli, MexaniiMamH redepanii. Le nHene-
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pPepEHE BHIIPOMIHIOBAHHA, AKE NOKanilopaHe
na OomOapposaniit MOBEPXHI KpHeTamy i
noB’s3aHe 3 30V/DKCHHAM CKCHTOHIB Ta
HeHTpis 3a0apBleHHs KPUCTATY 1 Xapakre-

PHCTHYHE BHIPOMIHIOBAHHA ATOMIB KA,
AKi gecopfyroTECH 3 TMOREpXHI ¥ 30yLaeHO-
my cradi. JlecopGoBaHi aToMM rajoreny y
30YIKEHOMY CTAH] HE CTIOCTEPITAKITLECH.
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ELECTRON-PHOTON EMISSION OF KBr

M.LLintur, V.O.Mastyugin, M.V.Prikhodko, S.S.Pop

Uzhhorod National University, Department of Quantum Electronics,
54, Voloshina str., Uzhhorod, 88000

Electron-photon spectroscopy was employed to investigate the photon emission
from KBr bombarded by electrons with medium energy. In the spectriem two species
of light emission with different nature, localization and mechanism of the generation
were detected, The intensities of these kinds of light emission versus energy, current
density of bombarding electrons and target temperature were investigated. Possible
channels of creating excited sputtered particles at electron bombardment were

analyzed.
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