According to HREM data 80-90% of amorphous carbon became graphite after heating in the
high temperature vacuum chamber. The particles of a-Fe’ were of size of 500-1000 A. Their surface
layers had non-metallic nature and consisted of Fe;C crystallites of size of 50-70 A or graphite packs.

The work has been financially supported by Russian Foundation for Based Research (Gr.
No.00-03-32395).

Alexander Shmakov ashmakov@inp.nsk.su

6-130
TIME-RESOLVED LUMINESCENT VUV SPECTROSCOPY
OF F AND F" CENTERS IN BEO SINGLE CRYSTALS

: V.A Pustovarov, V.Yu.Ilvanov, A.V.Korotaev, A.V.Kruzhalov,
M Kirm', G.Zimmerer' and E.I.Zinin?

Urals State Technical University, 620002, Ekaterinburg, K-2, Russia
" 1. Institut of Experimental Physics, Hamburg University, D22761 Hamburg, Germany
? Budker Institute of Nuclear Physics of Academy of Science, 630090,
Novosibirsk, Russia

The time-resolved emission spectra (2-6 eV), excitation spectra (4.5-35 €V) and the decay
kinetics (0,5-200 ns) of luminescence were studied for F and F* centers in beryllium oxide crystals at
T=9 K and 295 K using selective vacuum ultraviolet excitation. The aim of present work was to
investigate and compare the stoichiometric BeO crystals with samples irradiated by particles and with
those of containing anion-imperfections. A lot of the BeO crystals were additive-colored in Be vapor.
The fast neutrons from nuclear reactor and the fast electrons from microtron were used for
generation of such defects in BeO crystals.

The comparison of emission properties of F and F* centers in BeO and a-Al,0; crystals is made
in work. The experiments were performed at the SUPERLUMI station of HASYLAB at DESY, some
preparatory experiments were performed at the storage ring VEPP-3.

V/ Vladimir Pustovarov pva@dpt.ustu.ru
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HU3KOTEMITEPATYPHAS BY ®-CIIEKTPOCKOIHSI KPUCTAJLUIOB 'MAPUIA
JIMTUA

B.A.[lycrosapos, M.Kupm', T".Llammepep', C.0.Yomax'

Vpanwckuii 2ocydapemeennviit mexnuseckuti ynugepcumem, 620002, Examepun6ypez, K-2, Poccus
1- Institut of Experimental Physics, Hamburg University, D22761 Hamburg, Germany

Kpucranmner ruapuaa M jeiitepuaa nuTHs 0o0NajaloT NpOCTEHUIEH 3NEKTPOHHOM H
KPHCTAJUTHYECKOH CTPYKTYpPOH ® modToMy eme B 30-X rogax crajd BIIEPBEIC NMPEAMETOM KBaHTO-
MEXaHHYECKHX PacyeTOB 3JIEKTPOHHOH CTPYKTYphl kpuctamioB. OQHako MHOTONETHHE MOIBITKH
9KCTIEPUMEHTATBHOI0 M3MEPEHHS CNEKTPOB OTPAsKCHHS (M PACYETOB M3 HHX CIIEKTPOB ONTHYECKHX
koHcranT) LiH GbinE HeyZauyHel BCIEACTBHE THIPOCKONHYHOCTH JTHX KpPHCTA/IOB., B Hacrosuwei
pabotre BHEpBRIC MOMYHYEHbl HMCTHHHBIE CHEKTPEI OTPAXKEHHA H  COCKTPH  BO3OyKacHHA
moMuHeCHEeHIMH cBoboanbIX skcHTOHOB LiH B obmactm  oHepruii 4-35 3B, Gmaromaps ckony
KpHCTania B yibTpaBeicokom Bakyyme 2.3*10"° mbar mpu T=9 K HETIOCPEACTBEHHO TEPEX
BHINONTHEHHEM H3MEpeHHH. JxcrmepumenTsl BhimonHeHs! Ha cranmun SUPERLUMI (HASYLAB,
DESY).

Brnapumup Anexceesuu [Tycrosapos  pva@dpt.ustu.ru
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LOW TEMPERATURE VUV SPECTROSCOPY OF LITHIUM HYDRIDE SINGLE
CRYSTALS

V.A. Pustovarov, M Kirm', G.Zimmerer' and S.0.Cholakh

Urals State Technical University, 620002, Ekaterinburg, K-2, Russia
LI Institut of Experimental Physics, Hamburg University, D22761 Hamburg, Germany

The simple electronic structure of Li* and H™ ions, having 1s* configuration, gives LiH a special
place among the numerous binary crystals and in many aspects it serves as an ideal model system for
other ionic compounds. The aim of the present work was to measure of the reflection spectrum and the
excitation spectra of emission of free excitons and emission of impurity centers in LiH crystals,
cleaved directly before the measurements in ultrahigh vacuum of 2.3*10""° mbar at T=9 K, in the
energy range 4-35 V. We present here some first results. The reflection spectrum will be the basis for
the calculation of spectra of optical constants in the VUV region by Kramers-Kronig method. The
experiments were performed at the SUPERLUMI station of HASYLAR at DESY.

Vladimir Pustovarov pva@dpt.ustu.ru
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JJIEKTPOHHBIE BO3BYKIEHUS W IIEPE/IAYA SHEPI'MU
B KPUCTAJUIAX A,SIOs-Ce (A= Sc,Y, Lu, Gd)

B.A Ilycrosapos, B.B.Bopo6seg, E.T 3unesnd, 9.1 3unun’, M Kupm',
B.JLTIerpos, I Limmmepep', B.B.llynsrun

Ypansckui 2ocydapcmeeribii mexHudeckul yrueepcumem, 620002, Ekamepunbype, K-2, Pocous
UL Institute of Experimental Physics, Hamburg University, D22761 Hamburg, Germany
? Huemumym A0epnoii guxuxu um. I H. Byoxkepa CO PAH, 630090, Hosocubupck, Poccus

Merozamu ontrueckoii u JIOMHHECIECHTHOH BAaKyyMHOH ynbTpaduoneToBoit CHEKTPOCKOIHH
C BPEMCHHBIM paspemennem (obnacts sHeprumii 3,5-35 3B, T=5,7 u 295K) nccnexopans: CIIEKTPHI
OTPLKEHHSA, CHEKTPHl M KHHETHKA 3aTyXaHHsA JIOMHHECLICHIIHH, ~CHEKTPE  BO3OYMICHHS
JIOMHHCCUCHIHH  JICTHPOBAHHBIX  CIMATHIUISLHOHHEIX kpucramio  Y,Si0s5-Ce, Gd,Si0s-Ce,
Lu,S105-Ce, a Taxke umcrsix kpucTaaioB Sc,Si0s ¢ ucmons3opanuem CU BY® 1 X-IMana3oHoB,
Msmepenns pemonmensr ma crammum  SUPERLUMI (HASYLAB, DESY) u mHa crammum
«/roManecnenTHas cnexTpockomus» HakoraTess BIII-3.

Onpenenenst  cnekTpansHO-KHHETHIECKHE napametpst  Ce’’-  mommHecHenman pH
CENICKTHBHOM  (hOTOBO36Y KACHAH (BHYTpHIICHTPOBOE, B 06IACTH SKCHTOHHOrO TOT/IOLICHAS, B
001acTH Pa3MHOKEHHS 3MEKTPOHHBIX BO3OY:KICHHH HpH CO3MaHMH SNEKTPOHHO-ABPOYHBIX Tap) M
[IpH PEHTIEHOBCKOM BO30Y:KACHHH PasIMYHOM IOTHOCTH.

Ana Bcex kpuctanmoB B obmactw 3,7-39 sB .mpm T=57K Habnogaercs monoca
TTFOMHHECLCHIHHA CO CNIOXHOH KHHETHKOH 3aTyXaHHS, KOTOPAs 110 BHJY CTICKTPa BO30YKACHHA MOXKET
Obirs cBs3aHa ¢ coGCTBEHHON moMHHecmenmmei. B obmacts snepruaii E>2Eg  sapko npossasercs
3hdEKT pasMHOKEHHS IMEKTPOHHBIX Bo30y:xaermii. Ero apdexraerocts pasnuYyHa A8 KaxJaoro
KPHCTa/INa, 3aBACHT OT TEMIIEPATYPEI, OTPAXKAET NPOLECCH epesavy SHEPIUH NPHMECHOMY LIEHTDY H
KOpPCTHPYET CO CBETOBLIM BRIXOXOM NpH X-B030YKaeHHH.,

Bsuecnas Bramamuposira BopoSses pva@dpt.ustu. ru

ELECTRONIC EXCITATIONS AND ENERGY TRANSFER IN A;SI0s-CE (A=SC, Y, LU,
GD) SINGLE CRYSTALS

V.A. Pustovarov, V.V.Vorob’ev E.G Zinevich, V.L Petrov, B.V. Shulgin,
M.Kirm', G.Zimmerer' and E I Zinin?

Urals State Technical University, 620002, Ekaterinburg, K-2, Russia

"I Institute of Experimental Physics, Hamburg University, D22761 Hamburg, Germany
? Budlker Institute of Nuclear Physics of Academy of Science, 630090, Novosibirsk, Russia
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The emission spectra (Bemission=2-6 €V) under excitation by synchrotron radiation of X-ray
energy region (Ee.= 3-60 keV) and VUV energy region (Eex=3,5-35 €V) as well as by pulse electron
beams of the different density and energy, the time-resolved luminescence excitation spectra and
reflection spectra, the decay kinetics of luminescence (the time region is 0,5-200 ns) at selective VUV
excitation, at excitation by electron beams and X-ray beams have been studied in doped Y,Si0s-Ce,
Y,8i05-Ce. Th, Gd,Si0s-Ce, LuySi0s-Ce scintillation crystals and pure Sc,SiOs crystals at T=35,7-
295K. The measurements with using of SR were performed at the SUPERLUMI station ( HASYLAB,
DESY) and at the storage ring VEPP-3.

The emission bands and kinetics parameters of Ce*'-emission had been determined at selective
photo- excitation in the region of intracenter transition, in region of the edge of fundamental
absorption (in the exciton region) and in region of creation of selective electron-hole pairs (include the
photon multiplication region, Ee > 2E,). The dependence of energy transfer parameters on the X-ray
SR- excitation density had been discovered and researched.

The increase of quantum yield of Ce®* - luminescence or intrinsic luminescence is observed at
energies Eexe > 2B, due to the bright manifestation of photon multiplication effect. The efficiency of
this effect is various for each crystal. It depends on temperature and reflects a energy transfer
processes to impurity center.

Vyache§lav Vorob’ev  pva@dpt. ustu.ru
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JIOMUHECHEHIMA ¥ NOIJIOMEHUE BO ®TOPHPOBAHHOM Cy,

I[1.B. Oyaun, B.I' Crankesny, C.B.AMapanTos.
PHI] "Kypuamoscxuii Hiemumym", Kypyamoeckuit Hemounuk Cunxpomponnozo Hsnyuenus

B pabore npeacrasneno umpokoe ucciuenopanme (ymiepera Cq W €ro  ranoreHOBBIX
npoussoamsix. HccnenosaHsl ONTHYECKHE CBOHCTBA, BKIOYAs TIOMHHECUCHLMIO H MOITIOLICHHE B
onTEMecKoi o6nacTH. XoTs COBpPEMEHHOE 3HaHWE TIoMHHECICHIHE 9HcToro Coo BCE OOmMbIIE CKIOHACTCA
K GHMOJIEKYISPHOMY MEXAHH3MY H3TY4aTe/IbHOH DPENaKCALMH 3NEKTPOHHBIX BO30YMICHHH, KapTHHA
MOMMHECIEHIMH B LETOM MO-TIPeXHEMY ocraercs HesicHod. [loaromy m3yuenme ocHoBaHHOH Ha Cg
CHCTEMEI, CBOHCTBA KOTOPOH MOXKHO IUIABHO H3MEHATD, BEITTIIAT JOCTATOYHO EPCIIEKTHBHO.

OcHoBHas /MHHMA HCCIGAOBaHKMA OBITIA HANpPaBICHA HA TONYYCHHE KOHLIETIHH H3MEHEHHMA
3EKTPOHHON CTPYKTYpPBI TBEPAOTO TENA H M30THPOBAHHON MOJIEKYIB MO ACHCTBHEM NPHCOCAMHEHHBIX
aromos (ropa. Takem obpasoM, M3ydaeMBIe BEINECTBA JOJIKHBI PACIIONAraThCA B PsAY, TOA0GHOM
CeoFas,.... CeoFis, CeoClas..., Ceols, Ceo. B HacTosmeit pabore pacemarpusatores 06pasisl CeoFas, CeoFe,
CeoFas, CeoF 15, Cso B popme TTOPOLIKOB H TOHKHX TIICHOK.

Beiny DpoBeAEHbI HCCICAOBAHMS NTIOMHHECHCHIHH IUICHOK H TMOPOIIKOB NPH PasiHYHBIX
remneparypax (10-300 K) u pasmuunoit sHepram Bo30OyxacHHA. [loqydeHsl COCKTPHI MOrJIOLEHHS
TOHKHX IJICHOK B BHAUMOM JHAIIA30HE.

O6Hapy>KEHO MOCTENCHHOE H3MEHEHHE CBOMCTB ¢ POCTOM YHCIa atoMoB (ropa. Popma CrieKTpos
TIOrTOMIECHHS] MEHAETCS OT OodeHb Omaskoi K uucToMy Cgp K CTPYKTYpe C HIHPOKHM M €/JUHCTBCHHBIM
nukoM. OJHOBPEMEHHO NPOWCXOAHT CHHKCHHME MOITIOICHHS B BHIMMOH 00nacTd ¢ pOCTOM YHCIA
OPHCOEAMHEHHBIX aToMOB (ropa. JIFOMHHECHEHITHS HMEET CXOXKEe IOBEACHHE. C POCTOM CTENCHH
(ropupoBaHMA CIEKTp B LENOM mnepemeriaetcs B oOnmacTs OOMBINMX 3HEPTHH, 33 HMCKTOYEHHEM
coeamaeHua CooFys. [lpHHEMMas BO BHHMAaHHE XapaKTepHYIO 3HEPTHIO JIIOMHHECLICHIHH, €€ CIEAyeT
paccMaTpuBaTh Kak MPOHCXOMALIYIO M3 MMEroHXcs Ha Cg-CKENeTe MONEKYIIbI BOHHBIX CBA3EH.

Ocobrrii xapaxrep moMuHecueHIHH CgoF)s CBA3aH ¢ SPKO BBIPOKECHHOH HOMAPHOCTBIO 3TOH
Monekymsl: Bce 18 aromoB (ropa HaxomaTcs Ha OFHOM NONYINApHHM Kapkaca. Bmecre atH (axrsl
TI03BOJIAET MIPEATION0KHTE BOIMOXKHOCTS JIOKAIH3aIuy Bo30y»aeHu Ha yactu Monekyiist ¢ropuza Ce.

INasen Bragumuposuu dyans  dudin@polyn.kiae.su
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