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O HAYYHO! JEATEJIBHOCTU
LA, TUMHIAJI3E

I'mBu Anekcanaposuy LlnHuanse poawncsa 4 Hosops 1934 ropa B
r. Tounucu. Marp — Tamapa MuxaiinosHa Jlapaxseminze, H3BeCTHBIN
rieJaror; CreLHaTuCT O MPY3MHCKOMY A3bIKY U JIUTEparype, IONToE Bpe-
Ms 6bUTa AupexTopoM Lkobl. Oterly — Anexkcannp Cemenosud [{uH-
uaase, penpeccipoBat B 1937 romy, peabunumvposan B 1955 roxy.

C 1941 o 1952 roa 'y Anexcanaposuu yuwicsa B TOWwmcckoi
3-# My cKo#H kone, c1952 no 1957 roa — Ha pu3nueckoM dakyimsTere
Tounmcckoro rocynapcTBeHHOro YHUBEpPCHTETA, KOTOPbIH OKOHUYHI IO
CrneuHa1bHOCTH pagHOGhH3MKA.

C 1957 no 1962 I'uBn AnexkcaHaposuy pabortan B MHcTUTYyTE
¢pu3uxu AH I'pyzum.

B 1962 rony I'usu Anekcanaposuy nosswics Bo GTHHTe AH
Ykpaunbl. DTOMy npeawecrtsoBana ero pabora B AH I'py3uu 1 cra-
»kuposka B (DHMAHe, B otnene Ho6eneeckoro naypeara [Ipoxoposa
A.M. B ornen I'ankHHa ¢ro npHBe:;10 KeaaHHe 3aHUMAaTLCS paaHo-
cnexkTpockonueil. Jleno B ToM, uto ['ankuy B YkpauHe 661 OfHUM
H3 MepBbIX (€cJiH BOOOLIE He NepBhii) KTO Haya/l pa3BUBaTh paaHo-
CTICKTPOCKOIHIO U1 HCCIeI0BaHU i TBEPAOro Tesla MpH HU3KHX TEM-
liepaTypax.

[epsbiM aentom I'MBH Haya 3aHMMATBLCSA OCHALLIEHHEM CBOEH IpyTI-
Nbl ¥ CO3NAHHEM DKCTIEpUMEHTaNIbHOH TeXHHKH. [TepBbie cOTpyaHH-
kH — MexaHHK JK. Tep3uan v uokenep I I1. Heiino, B 1963 romy k
HuM npucoenurwica A.Jl. Ilpoxopos. B 1o Bpems B CCCP Brimyc-
KaJICS €IHHCTBEHHbIH cnexTpoMeTp P3-1301, Ho oH He 6BUT npH-
crioco6neH Aig UCCNeA0BaHMA NTPH HU3KUX TeMMepaTypax v aHH30T-
ponHbIX MaTepuanioB. [1o3ToMy nMpuxooMnoce Bce aefaTb CaMHM.
Kpome Toro, B To Bpems B ropa3fo Gonbliei cTeneHH, 4em cernyac,
yueHbIH CHHTaNICA HACTOSIUM IKCNIEPHUMEHTATOPOM, ECJTH CO3AaBa
CBOIO OPUTHHA/ILHYIO YCTaHOBKY. Ecnu kTo-TO 3TOrO He Aenan, npo
HEro ¢ COXajeHHEM FOBOPHIIH, YTO Y Hero "pyxH pacTyT HE H3 TOro
smecta". [To Bcelt BuanMocTH, npebriBaHne B ®HAHe u obieHue ¢
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paborasiunmu Tam coTpyaHrkamu A.M. Ilpoxoposa nponsseno Ha
I'uBH Gonbuwoe BrneyaTieHHe. BlanMooTHOLIEHHs Mex Ty NHOaBMM,
CaMOOTBEPXXEHHOE OTHOLLEHHE K Hay4HOMH paboTe, Bce 3TO NEpEHO-
CHJIOCh Ha oTHOLUeHus ['uBH co cBoMMu coTpyaHHkaMu Bo PTHH-
Te. BbU10 MO3aHMCTBOBAaHO MHOIMOE H3 IKCMEPHUMEHTANIbHBIX NpPH-
crocobnenuii. Tak Ha3bIBaeMbIH «TpeXpOrHit MarHU), KOTOPBIH [0
CHX NMOp NMPHMEHSAETCA B MHCTUTYTE, 6JIOKHM MUTaHUA KJIHCTPOHOB, YCH-
JIUTESH MPOMEXYTOYHOM YacTOTHI H p. H3TOTaBIHBAIMCh B DKCNe-
pvmeHTaTbHLIX MacTepckux PTHHTa, a 3atem B OIT uncturyTa no
yeprexam, npuse3eHHbM [1BH w3 Mocksbl. Jlake MeTauiHieckuit
CTOJN JUIA CMEKTPOMETpa Kak J{Be Karuld BOABI MOXOK INa NMpHMEeHs B-
wutics B DHAHe. B atom MoxxHo y6eauTscs, nocMoTpeB ¢oTorpa-
¢H10 ycTaHOBKH criekrpomeTpa B kHure Kapnos, ManenkoB «[lapa-
MarHHTHBIE YCHIIUTEI.

CyluecTBy1oT TpH BapHaHTa cnekrtpomerpos OI1P:

1. BuneocnexTpoMeTp — yCHIEHHE CUTHaNa NPOH3BOAHTCSA Ha
NOCTOAHHOM TOKE WIH Ha HH3Koii 9acToTe. OTIMyaeTcs NpoCToTOi,
HO obnajaer Masoif YyBCTBHTENBHOCTBIO.

2. CnekTpoMeTp ¢ BEICOKOYAaCTOTHOM MOIYyNALHEH, yCHIEHHE
NpoM3BOAMTCA Ha yacToTe Kl 11, HO MpH 3ToM curHai I TP Heobxoau-
MO MOIYJTUpOBATh TOH 4acTOTOM, WA 9ero BOIM3H HcCleayeMoro
obpasua co3faeTcAd MOMYIMpYIOLLEee Nojie C TMOMOILBIO CIeLMATLHBIX
katyulek. B HacTosiliee BpeMs TMpPaKTHYECKH BCE CNEKTPOMETPbI,
BBITYCK3aEMBbIE B PARMMYHBIX CTPaHaX, paboTatoT Ha 3TOM [MPHHLMIIE.

3. CnieKTpoMeTp CyTiepreTepoIMHHONO THITA. YCHWISHHE NPOBOAHTCA
Ha npomexcyTouHoH yactote 30 wm 60 MI ', [{ns nosmyyeHus mpoMesxy-
TOYHOH YacTOThI TPeOOBAICA AONQTHHTEbHBII NeHEPATOP — METEPOIMH.
Jlna Taxoro cnekTpomerpa He Tpebyercs NOTIONTHUTENBHBIX KATYLLUEK Bbi-
COKOYACTOTHOH MOIYIIALIMH, OH OONIAAAET XOpOLIEH Uy BCTBHTENbHOCTBIO,
paspeLuaioileit crnocobHOCTEIO U MO3BOJIAET paboTaTk HA Npeaesb-
HO Ma/IbIX YPOBHAX MOLUHOCTH, YTO OYEHb BOKHO TNPH M3MEPEHHH
JUTMHHBIX BPEMEH PeJlaKCalH.

HmenHo TpetHii THIT ciekTpoMeTpa ObL1 BEIOpaH AiA paspa-
00TKH ¥ n3roTorneHus. Kak okazanocs BnocneacTsum, oH 6bi BeChb-
ma ynobHBIM 11 HccllefoBaHHH NMpY BLICOKOM NaBrieHuH. Pabora Han
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criextpoMeTpoM Gbuta npoaomieHa B JloHelke, 4 B koHue 1965 rona
MOXKHO GBUIO MPHCTYTIATh K H3MepeHuaM. [ naHe! o co3gaHHIo criek-
TPOCKOMMYECKOI TeXHUKU Oblny GonblunMmu. Beulo 3amymano co-
3AaTh J1JabopaTopHIO, KOTOpasA Ha CBOEM BOOPYXKEHHH HMena Obl Ha-
60p uacror — 3 cm, 8 MM, 4 MM, 2 MM, UMENa BO3MOXHOCTb pabo-
Tarb B LDUPOKOM TeMrieparypHoM HHrepBaie ot 1,5 K no 350 K, B
NanbHeileM BO3MOXHOCTH GbinH paciuydpeHbl 32 CHET HaBJIEHHA
no 15 x6ap. INpakTHueckH Bce M3 3aJyMaHHOroO YAaaoCk OCylue-
ctButh. Ecnu pabora Hag 3 cM, 8 MM, 4 MM ciekTpoMeTpaMH npo-
BOIUIACh CHJIaMH OTAENa, TO CO3AaHHe 2 MM criekTpoMeTpa 6bU10
nopyuyeHo CKTB, koTopoe TONBKO CO3AaBajiock B HHCTUTYTE. JIH-
TeNnbHasA UCTOPHA CO34aHHUA 2 MM CIIEKTPOMETPA 3aBEPIIHIIACh BECH-
Ma ycnewrHo B 1975 roay. Ho Hy>kHO nom4epkHyTh, YTO BIOXHOBH-
TeneM M 3ayMHaTesieM 3THX pabor 6bin I'MBH, H KOHEYHBIH BapHAHT
YHUKaJILHOTO CrieKTpoMeTpa 6bUT CO3/1aH KOJUIEKTHBOM, OCHOBHYIO
pONb B KOTOPOM Hrpaiy ObIBUIME COTPYOHHKH OT[€NIa PAIHOCIIEKT-
pockoruu OpaHckuit u KabauH, koTopbie NPOLTH LWIKONY CNEKTPo-
CKOMKCTOB M XOPOLLIO MOHWMAJIH, KaKHe 33§a4H AO/DKHbI PELLAThCA B
2 MM JManasoHe.

Hccnenoeanus npu BbICOKOM AaBJIIEHWH CTallM CTpaTernyec-
KHM Harpas/icHHEM HHCTUTYTa, H, ECTECTBEHHO, ITPHMEHEHHE BLICOKOIO
ZanneHust mpu uccneaosati JIIP crano NpHOPHTETHRIM A OTAENA
PaAHOCTIEKTPOCKOINHH, KOTOPb1ii odHLmaTbHO 6b11 yTBEpKaeH B 1968
roay, a GbaKTMUECKH CylLECTBOBaN C MOMEHTa npue3aa B JIOHELK.
Ha3eanue otaena oTpaxaino €ro ¢ytb — «OTaesn paaHOCHEeKTPOCKO-
IMMHY TBEPABIX TEJ NPH BLICOKUX JaBlieHUAx». [TepBrie uiary B ocpo-
€HHH HOBOIO NapaMeTpa Ha4yajluCh C O3HAKOMUTEIbHOH KOMaHIH-
poexu I"H. Heiino B MHcTHTyT BhIcOKMX nasneHuH (. Tpouuxk nog
Mocksoit). ['H. nozHakoMuncs ¢ nepesIMH H3IMEPEHHSMH CNEKTpa
SIIP Cr** B Al,O, 1 HEKOTOPLIMH TEXHHYECKHMH NMPHCNocoGneHus-
MH. HyHo cka3aTh, YTO MOCKBHYH BECbMa HEOXOTHO MOKAa3bIBATH
cBOH pa3paboTku U MHOroe npocto cexpeTiwn. Ceiyac 31O BbI3bI-
BaeT y/bIOKy, HO TOrza BbI3BIBAJIO HEJOYMEHHE M JaKe BO3MYIle-
Hue. B naboparopuu I'A. He npuusTo 66UT0 YTO-N1H6O MpATATL OT
COTPYAHHKOB, Ha06OPOT, €CJIH YTO-TO HOBOE NPHUAYMBIBAJIOCh, Cpa3y
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XOTeJIOCh NOAENIUTLCA ¢ TOBapHLIaMH. ATMocdepa 6b1a 1o6poke-
naTeNIbHON M APYXKECKOH, U OHa BOCMPHHHMaJ1ach Kak caMo coboH
pasymeroweecs. EcrecrBeHHO, Takoit CTHWIb OTHOLUIEHUH HCXOAW OT
PYKOBOOHTENA.

INpyHIHNHaNLHO HAKAKKX CEKPETOB B IPUMEHEHHH BbICOKOIO JIaB-
nenvs OI1P He 6bwm0. OaHako 6GbUTH ABa OOCTOATENBCTBA, KOTOpbIE
MOITIH pEeLIaTeCA padTHUHbIM 06pa3oM. [lepsoe — Beoa CBY mimyue-
HH#A B COCY/l BBICOKOTO JABJIEHHA, BTOPOE — pe30HaTOp, KOTOPbIi BN~
€TCA KOHLIEHTPATOPOM BLICOKOYACTOTHOIO MOJIA H B KOTOPOM NPOHCXO0-
IHWT norioLeHH1e Nnpu pesoHaHce. [leppoHayabHO 6bUT CO3maH caMBbIii
NpOCTOH BapHaHT, NPH KOTOPOM BO30y>A€HME pe30HaTOpa NPOH3BOAM-
foch HeOONBIUKMM LUTBIPLKOM, @ CaM Pe30HaTOP H3roTaBJIMBAICA U3
ucciexyemoro Beulectsa. [IpoBoasilee NOKpLITHE NPeACTARIUIO CO-
60# ToHKuH crakaH4uk (0,05 MM), M3rOTORJIEHHEIH IEKTPOIHTIYEC-
KHM ocaxxaeHHeM. Takoe yCTpoHCTBO NOMy4YWIo Ha3BaHHE "KpHCTAIU1-
pesoHarop". B nanbHeiilieM MBIl OTKA3aTHCh OT TaKO# KOHCTPYKLIMH,
MOCKO/bKY BbIpallMBaTh MU KAKAONO HOBOIO Marepuana 6onblume
KPHUCT/UTH! ObUTO OYEeHDb XJI0MOTHO. Bl CKOHCTpYHpOBaH pe3oHarop,
KOTOPbLIA COCTOS M3 MOHOKpHCTaJUTA iefixocandupa U HeDQbiLIoit Laii-
6b1 U3 TOrO ke MaTepHana, BHyTPH KOTOpOIi pacrionaraics Hcciemye-
MblIii o6pasew ¢ pasmMepamu 34 mm. CrieunanbHbIX TpeboBaHui K dop-
me o6pasua He 66U10, NO3TOMY MOXKHO 6BLITO HCCIeA0BaTh NMpaKTH4eC-
ku no6ble Mareprabl. Takoe ycTpoiicTBo ObUT0 Ha3BaHO "cOCTaBHBIM
pe3oHaTopoM". PainmuuHbie MOAH(HKALIMM COCTaBHBIX Pe30HaTOPOB
6bUTH odopMieHbI B BUAE H300peTeHHH U A0 CHX NOP HCTONB3YFOTCA
IU1S McCnenoBaHHH.

Yro6bl U3roTaRIHBaTL PE30HATOPbl H HMETHh pa3sHOOOpa3Hbie
Marepuansl A1 HCCeI0BaHMiA B oTuese ObL1a chopMHpoBaHa rpyrma
XHMHKDB H HHDKEHEPOB, KOTOPbie 3aHMMATMCh POCTOM KPHCTA/L10B. bbuH
CKOHCTPYHPOBaHBbI TEPMOCTATHI, C perylMpyeMoii Temneparypoi ons
pOCTa KPHCTAJUTOrMparoB, a Taloke BbICOKOYACTOTHAA Meub A1 poc-
Ta BBICOKOTEMMNEPATYPHBIX KpHCTa/LIoB MeTonoM Yoxpanbckoro. B
nanbHelileM 6bUTa H3roTOBNEHA YCTaHOBKA IUTA pocTa MeToioM CTok-
6aprepa.

[pyBOAMNIOCH KOHCTPYHPOBAHHE W H3NOTOB/IEHHE YITy4lLEHHBIX



COCYZIOB BbICOKOTO JaBJIEHHUs, KOTOpbIE [IPUMEHAIOTCA U ceryac. B
3TO#H CBA3M HEOOXOAMMO YTIOMAHYTb O MacTEPCKOiA, KOTOpas co3aa-
BajlaCcb NpH HenocpeACTBEHHOM ydacTuu ['uBu. OHa Obina
060pyI0BaHa COBpeMEHHbLIMH (Ha TO BPEMST) CTaHKaMH, MpHbopaMu
1 matepuaniamMu. Ocoby1o ropaocTb MaCTEPCKOH BbI3bIBAIH MEXa-
HHKH BbICLUIEH KBATM(HKALHH, KOTOPbIE MOTIH U3rOTOBUTBH J1100bIE
HeobXoaMMble HCcieoBaTeNsM ycTpoiicTa. Becem rocram mobuiu
MOKa3bIBaTb MOBOPOTHOE YCTPOHCTBO [UIA OPHEHTHPOBAaHHS KPHC-
TaJUIOB B PE30HATOPE CMIEKTPOMETPA, KOTOPOE 6bU10 H3rOTOBJIEHO
M3 MOJIMCTHPOJIOBbIX LIECTEPEHOK M MO3BOJANIO OPUEHTHPOBATH
KPHUCTAJUTbI C TOYHOCTBIO 10 HECKOJIBKHMX YITIOBBIX MMHYT.

B HauanbHbiIit Nepron AeATENbHOCTH HHTepec ObUT cocpeno-
TOYEH HAa M3YUYEHHH CNIEKTPOB M CMHH-PELLETOYHOH peflakCalHH
NPUMECHBIX HOHOB I'PYMIbI JKeJie3a B KPUCTAJLUIaX, KOTOpble MOITH
NPHMEHATLCS B KBAHTOBOH 3/IEKTPOHUKE — BONb(bpaMaThbl M LLUMH-
HeJii. BbLv H3yueHb! CeKTPbI UeIoro psaa napaMarHUTHBIX NpH-
meceii Co?*, Mn**, Cu**. CHHTE3UpOBaHbl KPHUCTaJLIbI BONbGpa-
MaTOB, COAEp/KalLMX MPHUMECH C INEeKTPOHHOIH KoHdurypaumed 3d
~Ti**, V¥*u u3yueHn! nx cnektpbl. OOHapyxkeHbl 2 peKTbl HUIKOH
CUMMETPHH, NPHBOAALLHE K HECOBMAAEHHUIO IMaBHbIX ocel g U A
TEH30pOB, @ TAKXKE JIMAHIHAA CTPYKTypa OT sizep BonbdpaMa.
ObunapykeHa 30TONHUYeckas Crpykrypa crniekrpa DI1P nona meam.
B nutHii-ranveBoii winuHeny yaanoch oOHapyxuTb 3ddexT SHa-
Tennepa Ha MOHAX ABYXBANEHTHOW MeAM M €ro CTaTHYECKOE U
JWHAMHUYECKOe MPOSBNEHUA B LLIHPOKOM HHTEpBaJle TeMMepaTyp.
3HauMTeNnbHOE BHUMaHKe ObU10 yAeNeHO H3YUeHUIO CMIUH-PELLETOY-
HOIt penakcauyu HOHOB Co?* 1 Cu®* B LIMPOKOM TEMIEpaTyYpHOM
MHTEpBaJIE Ha CYIIECTBEHHO OTJTHYAIOLLMXCS YAaCTOTaX U pa3iiMUHbIX
KOHLIEHTpaUHsX NapamMarHMTHBIX HOHOB. BbUIO nokasaHo, YTo B
penakcaund Co?* MpoABNAIOTCA pa3JIMYHbIE NPOLECCHI
(pe3oHaHCHbI, KOMOMHAUMOHHBII M  pe30HAaHCHOH
(pmoopecLieHIMH), COOTHOLIEHHE MEXAY KOTOPbIMU U3MEHAETCS OT
KOHUeHTpauun npuMecH. O6HapyxeHa aHOMalbHas TeMNepaTyp-
Has 3aBUCHMOCTb KOMOMHALMOHHOIO NpoLecca I HOHa MEOH —
T,H"T". Pe3ynbTaTbl AaHHbIX HCCIENOBAHHH GbUTH NOJIOXEHDI B
BHZI€ YCTHOrO AOKJIAAa Ha FOOWIEHON (NMOCBALIEHHOM 25-NneTHIO
otkpbrTus DI1P) kondepeHuru B 1969 rony. Ha nownane, kotopstit
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Jenan I'mBH MpUCyTCTBOBAIM BHIOHbIC Y4yeHble, B TOM uHche [oprep
(nepBbIii HCCIEAOBATENb PENAKCALMOHHBIX [IPOLIECCOB B [TapaMarHeTH-
Kax), KOTOpbIil 3aHHTEPECOBANICA HALIMMH Pe3yNILTaTaMH U 3aJa psaa
BONPOCOB, YeM I HBH B AanbHeHLLIEeM oueHb ropawics. [lowian omybnu-
KoBaH B kHHre "[lapamarHuTHbiH pezoxaHc 1944-1969" (A.A. I'ankun,
A J1. TTpoxopos, I'’A. LlnHuanze — CiivH-pelueTo4uHas pejlakcaums HOHOB
Co? 1 Cu?* B MOHOKITMHHBIX BOJIb)paMaTax).

B nanbHeieM B Hay4HO# JesTesbHOCTH [ MBH M BCeTo oTaena
npeobnanaiM HCCNeaoBaHA NPH BbICOKOM AaBieHWH. [l nayveHHs
HOHOB I'PYTITbI XKeJ1e3a 6bUIH BeIOpaHbl KpUCTA/UTh! PTOPOCH/TMKATA LIH-
Ka, a JUIA HCCIIEROBAaHHA HOHOB PEAKHMX 3EMeJTh — ISTWICYNIb(AThI, KOTO~
pbie obnagany 60MbIIOH CHMMAEMOCTBIO.

CoueraHue 3KCTpeMalbHbIX YCIIOBHH 9KCIIEPHMEHTOB, NMPOBOAM-
MbIX B WUHMPOKOM [HMarna3oHe Temmneparyp, aasnexuii, CBY vacror u
MarHHTHbIX Mo1eH C COBPEMEHHbIMH BbICOKOGOPMATUBHBIMH METOAA-
MH PaZMOCIIEKTPOCKOITHH MO3BOJIAET NOTY4aTh YHHKANBHYHO, HEAOCTYTI-
HYIO IPYr1M MeToaaM HHGpopMaLHIiO. MOHOTOHHOE KOHTPOJIMpYeMOe H
LIE/ICHaNpaBieHHOe M3MEHEHME MEXHYACTOTHBIX PacCTOAHMIA M YTJIOB
Aaet HH$OpMaLHIO O B3AMMOACHCTBUM MApAMarHUTHBIX HOHOB KakK CO
cBOMM G/rDKalLIIMM OKpY>KeHHeEM, Tak U MexxITy coboit. ameHeHne ¢
NOMOLLBIO AARJIEHUS SHEPIETHYECKOro CMEKTPa rNapaMarHUTHONO MOHa
NO3BOJIAET U3YUMTb MEXaHU3Mbl GOPMHUPOBaHHA NapaMETPOB, OMMChI-
BatoLMX $HU3HYECKHe CBOMCTBA MPUMECHOTO MOHA U €ro B3aHMOJEH-
CTBHS, CBA3aHHbIE C MI3BMEHEHHEM JHEPreTUUECKOIO PacCCTOAHMS MeX-
Iy YPOBHAMH.

[NokasaHo, YTO C NMOMOLLEIO BBICOKOINO AABICHHSA MOXHO Cylle-
CTBEHHO M3MEHSATH XapaKTePUCTUKH OCHOBHOIO COCTOSIHMA MPHMECHBIX
NapaMarHUTHbIX HOHOB: (PaKTOPBI CIIEKTPOCKDITHYECKOIO pacLLervIeHH,
paciuervieHHs CNHMHOBONO MYJILTHILIETa KPHCTAJUIMYECKHMMH NOJIAMM,
BEJIH4HHBI CBEPXTOHKOIO B3aHMOAEHCTBHA.

IToka3aHo, 4TO ¢ MOMOLLBIO BCECTOPOHHEIO CXKATHA BO3MOXXHO
3HA4MTETbHOE H3MEHEHHE SHEPreTU4ECKOIO CMNeKTpPa MOHOB, KOTOpOe
MOJKET ObITh HCMOJIB30BAHO UIA BIACHEHHA MEXAHW3MOB CITUH-peLle-
TOYHBIX H CIIMH-CIIMHOBbBIX B3aUMOAEHCTBHIHA, a TAKOKE B PAKTHHECKMX
LeSIAX.
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OKCNEPUMEHTANIBHO YCTRHORNIEHO HAIMYMe BKJIaJa KonebaHuH
PeLLETKH B 3Ha4YEHHSA NapaMeTpOB HayaIbHOIO PacLUEIUTEHHA CITHHOBO-
ro MynsTMIUIETa H R-$aKkTOpOB peAKO3EMENbHBIX HOHOB. [lokazaHa
HeaeKBaTHOCTb METOAA FOMOJIOMMYECKHX PANOB H BCECTOPOHHErO
C)KaTHs, KOTOpble MOTYT MPUBOAMTE K Pa3HbIM pe3yJisTaTaM.

Bnepsbie npoBeieHHbIE H3MEPEHUA CITUH-PELLIETOYHON pefiakca-
LMM [PH BLICOKOM AaB/IEHHH NOKA3ATH, YTO H3AMEHEHHS IOCTHIAIOT He-
CKONBKHMX NMOPAAKOB. OcOBEHHO APKO ITO BIpakeHO B npoueccax Op-
Gaxa, koraa sHeprus Bo36y»KAeHHOIO COCTOSAHHA H3MEHAETCSA CO CKOpO-
crbto 10-20cm'/T'na. B pesynbrare co3aaHbl MPHHUHTHATEHO HOBbIC
BO3MOXKHOCTH A1l NCCJIENIOBaHHsA peNaKCaLHOHHbIX MTPOLIECCOB, OT/H-
YAIOLMXCA OT TPaOHLIMOHHBIX, KOTOpble BKIIOHA/IH TOILKO TeMnepa-
TyPHBIE U M0JIEBbIE 3aBUCHMOCTH.

INockonbky Bo30Y>Ka€HHBIi YPOBEHB NPH yBENHYEHHH NaBTCHUA
Kak 6b1 ABIDKETCA MO POHOHHOMY CNEKTPY KPHCTaIU1a, BO3MOMCHO OLe-
HHUTb NPUMEHHMOCTL MoaenH Jlebas K OMmMCaHMIO CITHH-PELLETOYHOH
penakcauyu npoueccoB Opbaxa. O6HapyxeHHas 3KCIIepUMEHTATBHO
A*-3aBucHmMocTs (A-3Hepris Bo36y>KAEHHONO COCTOAHHS) CKOPOCTH pe-
nakcaimu voHa Ce** B amwicymsgare UTTpHA NOATBEPXKIAET NPHMEHH-
MocTe Mogenu Jle6an. JIpyras creneHHas 3aBUCHMOCTb CKOPOCTH pe-
naxcauym voHa Ce**, o6Hapy>keHHas B TaHTaH-MarHMEeBOM HMTpaTe OT
BEIMMMHBI A CBHIETETLCTBYET 00 HHOM pacrpelesi€eHHM IFI0THOCTH
¢poHOHOB.

IToka3ako, YTO M3MEHAA BHELLIHHM AARNEHHEM CHCTEMY 3Hepre-
THYECKMX YPOBHeH AByX pa3sHbIX HOHOB B ONHOM pellieTKe, BO3MOXHO
YCWIHBaTh KpOCC-pefakcalporHsie npouecchl. [lonobHrie addexts
Hab/moneHs! Ans CIIHHOBO#H CHCTeMBI HOHOB Co?™, nepefatoLMX IHep-
o GeicTpopeiakcupyroinm HoHaM Ni*, a Tatoke wia moHos Nd**
CBA3AHHLIX ¢ HOHamH Pr’* n Ce**. OGHapy»«eHa aH30TpOnKsA CKOPOCTH
pesaxcauHiy B 061acTH KOMOHHALMOHHBIX MPOLIECCOB H €€ YMEHBILICHHE
MpH BO3paCTaHUH AaBJICHHUA.

BcecTopoHHee cxaTHe ARIAETCA HOBBIM METOAOM WCCJIENOBa-
HHA CTIMH-CITMHOBBIX B3AMMOAEHCTBII MEXX/Ty NapaMarHUTHBLIMH HOHa-
MH. Ero Henonb3oBanue HMeET HECOMHEHHOE MPEHMYILIECTBO NMepen
METOIOM I'OMQJIONHYECKHX PALIOB, MOCKOILKY A2€T BO3BMOXHOCTD [UTaB-
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HOTO U3MEHEHHs PAaCCTOAHMA MEeXAYy B3aMMONEHCTBYIOILMMH
HOHaMH, a TaKXe MOTOMY, UTO MOXET NPHUMEHATLCA NpPH
HceneaoBaH MoObIX KpUCTaNNoOB, Aa)e He obpa3syrolmux
n3oMopduibix psioB. Bniepsbie noa nasneHuem ObUTH HCCNIENOBaHbI
napbl B3aHMMOAECHCTBYIOWIMX HOHOB HUKEAA M MEOAH BO
¢dropocumikare. [lonyuyeHa yHukaibHas MHGOpPMaLUA O 3aBHUCH-
MOCTH OOMEHHOIro MHTerpajia ot paccrosHusa. MccneposaHue
KOHLUEHTPHPOBAHHOIO PTOPOCUSIMKATA HHKEJS NO3BOJIHIO OOHa-
PYAHTb CNIHH-NEPpEOPHEHTALIMOHHBIA Nepexod, HHAYLIMPOBAHHbIN
aBleHHEM, N3YYHTb aHOMAIMH MAarHHTHBIX CBOCTB NPH BBICOKHX
JaBIEHHMAX H CBEPXHU3KHX TEMIepaTypax, a Tak)e MarHUTHble
(asoBble nepexoabl AaHHOTO KpUCTasUia. B nanbHeriuieM, yxe nocne
oTrbe3na I'mem, HccnenoBaHMsA nNapHbIX B3aUMOICHCTBHIA noa
JapJieHHeM ObUTH NMPOAOJDKEHBI Ha PEAKO3EMENbHbIX HOHAX, OAHHUM
M3 3HAYHUTENbHBIX PE3yNbTaTOB ObLJIO 3IKCNEPHUMEHTAIbHOE
JOKa3aTeNbCTBO CYLUECTBOBAHHSA 0OMeHa uepe3 nose GoHOHOB.

HesarenbHocts 'nu B JoH®TH He orpannyuBanach Hay4yHo#
H OpraHM3auHoOHHOI paboToii. 3HaUUTENbHOE BHUMAaHHE yIeNANoch
nenaroruyeckoii padore. OH YMTaN IEKLMH B Y HUBEPCUTETE, a TaK-
K€ aKTUBHO B3aMMOJEHCTBOBAJI C aClTMPAHTAMH U COMCKATENISMM.
[Toa ero pykoBoaCcTBOM ObLIM MOATOTOBIEHb!I M 3aLUMILEHbI 9
KaHauaaTtckux aucceprauuit (A . Ipoxopos, I'.H. Heiino, B.I1.
HbakoHos, B.A. lllanosanos, C.H. JTykun, A.}O. Koxyxaps, B.H.
BacrokoB, O.I1. Tecnsa, U.M. Kpbirns). Bzanmoneiicteue ¢ I'uen
Jlaxe nocie ero orsne3aa B Tounuck 66U10 BeCbMa IUI0A0TBOPHBIM
M 3alLM1LIeHHble aokTopckue auccepTaumnu A.J1,. ITpoxoposeiM, B.IT.
JbsakoHoBbiM, C.H. JlykunbiM, B.H. BaciokoBbIM 6b1TH B
3Ha4YMUTENILHON Mepe pe3yibTaTOM €ro BIHAHHUS.

B 1978 rony I'vBu AnexcaHaposud nepeexan B TOwmcH 1 Hauan
pabotats B MucTHTyTE KibepHervii AH I'pysin 3asemyroiym nabo-
PaTOpHM KOTEPEHTHOH ONTUKU M MeKTPOHHKU. EMy TyT npmiiviocs
HauaTb paboTaTh Ha roJioM Mecte. BHauasie B pacrniopsbieHHH ero otae-
JIa OKa3aJTHCh MyCThle KOMHATLI M HE3HAYMTENbHAs MPYIma COTPYIHU-
koB. Hy#do 6bU10 OXaMaaTh, 4TO B NOAOOHOM CUTyalM A0 Havyana
paboTsI NMpoiiaeT MHOTO BPeMEHH, HO Te KTO 3Hai I MBKM AnekcaHapoBHya
10



MOMMYT, YTO C TAKHM TeYEHHEM COOBITHIA OH He MOT cormacHTeca. Jleit-
CTBUTEJIbHO, 32 KpaTyaiiliee Bpems abopatopus 6bi1a OCHALLEHa U
BOKPYT €€ pyKOBOAHTeJ1A C(hOPMHPOBAIIACK IPYTINa €ro e JHHOMDIIIUIEH-
HuxoB, Kak u 8 JIoHelike, npu iaGoparopuy 6buTH CO30aHBI MEXaHUYeEC~
Kas ¥ ONTHKO-MEXAHWYECKas MacTepckie. 3a 3THM nocjiexoBana of-
THMH3aLMA KAJIpOB.

Heiicteua [1BH AntekcaHapoBHYa AaJTH IUI0IkI O4eHb ckopo. OT-
kpbiras B 1986 roxy beHopLiom 1 MioiepoM BbICOKOTEMITEpATypHas
CBEPXNPOBOAMMOCTD BbI3BaTa 6ONBILONI AXKHOTaX CpeaH YUEHBIX BCe-
ro mupa. EcrectBenHo, yro ['mBu AnexcasapoBH4 He MOT OCTarsCi
6e3yuacTHbM. OH cpa3y ke BKJIHOUWICS B HCCIEJOBaHHE ITOrO ARJE-
HHA U pe3ynbTaThl He 3acTaBiiH cebs >xaars. Ha MexxayHapoaHoH KOH-
¢deperimn B Xapskose B 1989 rogy 6sU10 NpU3HAHO, YTO BBICOKOTEMITE-
paTypHas CBEpXITPOBOAALIAS KEpaMHKa, CO3/JaHHas B €ro 1abopaTtopHu
IO CBOMM XapaKTE€pPHCTHKAM IPEBOCXOMT BCE CYLLECTBYIOLLME aHA/IO-
4. B ero nabopatopuu npoBoawIcs NMOMHLIH LK1 paboT — OT Co3aaHHA
KEepaMHK [0 NOJIHOr0 MCCNeA0BaHHA MX GU3HYECKHX CBOACTB. DTOT €ro
ycnex 6bu1 BLICOKO oLleHeH. [ MBH AJtekcaHapoBHY GbUT Ha3HA4EH PyKO-
BOAMTENEM OJIHONO M3 HaIpam/ieHHiT B NrOCyAapCTBEHHON NporpamMme
Cosera Mimrcrpos CCCP no BeICOKOTEMTIEPATYPHOH CBEPXITPOBOIH-
MOCTH.

Ecnu coepoii ocHoBHbIX HHTEpecoB I'BM AnekcaHaposiya A0
nepeeina B TomnncH smsinack TP — criekTpockomis, To 30eCh K HEH
JNobaBWIach CHIEKTPOCKDITMA B ONTTHUYECKOM AHana3oHe. B naGoparo-
pvH ObLna co3maHa TEXHOMOTWUECKas IpyTa, 3aHMMAalOLIasCs BbIpa-
MBAHHEM KPHCTAUIOB CO CTPYKTYPOH PazIMUHON CNO)KHOCTH. JTH
KPHCTAJUTBl aAJMTHBHO OKPAlUHMBANKCh, @ 3aTEM MCCIEAOBAINCH HX
CIIEKTPBI MOMIOWEHNs H JTIOMMHECLIEHTHBIE CNEKTPLI. Llenblo 3Thx 1e-
CNenoBaHMH SRIUIOCH CO3[aHKe TBEPAOTENIbHBIX JIA3EPOB Ha LIEHTpax
OKpAacKH.

B 90-x roaax nmpou3ouLuTH 3noxansHble Npeodpa3oBaHMs, BbI3BaB-
1LIHE TOTA/IbHBIA KPH3HC Ha Beeit TeppHTopHH 6s1BIero CCCP. Brou-
Mo, nosioxeHye B ['py3uu 6bU10 caMbiM TSDKeNTBIM. Passanunack cuc-
TeMa cHab)ceHHA M OCHALLIEHUA HayYHbIX yupexaeHuH. Hauancs nexon
Hay4HbIX KaJpoB. 3a4acTyio He ObUT0 HEOOXOAMMBIX V1A HAYUHOH pa-
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0GOTB! AIEKTpHYECTBA H BOALI, HE NOBOPA YK€ O TOM, YTO 3WMoii nabo-
patopHM He oTaruiHBanucb. HecMorpa Ha 310, T'BH AnekcanapoBiy
He TpeKpaliuan HayuHo# pabortsl. B naGoparopus npoaorvkancs Hayu-
HbI ceMuHap, BesMch dkcniepumenThl. UHTepecel I'BH Anexcanapo-
BHYa GbI/IH CKOHLIEHTPHPOBAHBI Ha CNIEKTPOCKONHH aKTHBHPOBAHHBIX
KOHIEHCHPOBAaHHBIX cpel. Llensblo 3THx HccnenoBanmii 66U10 co3naHre
YITBTPaHONETOBLIX MHOMOGYHKLIMOHATHHbIX J1a3epOB HOBOTO THIIA, UMe-
IOLLMX LLIHPOKHE BO3MOXHOCTH MPOBEICHHS HCCIEIOBaHH#H B GHonorim
M MEQMLIMHE.

INpodeccop ['uBu LiyHuian3e, nocne Bo3spauieHus B ['py3iuro sen
NeAarorHyecKyo AeATeIbHOCTb B TOHTHCCKOM roCylapCTBCHHOM YHH-
BepcHTeTe, uMTan Kypcsl "JlazepHaa cnekrpockorms”, "®u3rka BbIcO-
KOTEeMTIepaTypHO# CBEpPXIIPOBOAHMOCTH".

OTtaenbHO CREQYET OTMETUTH €ro AEATE/bHOCTh B (DU3HKO-TEX-
HOJIOTHYECKOH CeKUMH U B YueHoMm coBete MHCTHTYTa KMOEPHETHKH.
OH OTAHYANCA CTPOrocCTbiO, NMPaBAMBOCTHIO W CIPAaBELTUBOCTHIO.
lInpokan o6pa3oBaHHOCTE MO3BOJLIA EMY Y4YacTBOBaTh B Hay4HBIX
JHCKYCCHAX 110 MHOTHM BONpocaM (pH3HKH.

B Teuenue MHornx ner ox 6bu1 wieHom CoBeTa NO NPUCYIKIEHUIO
Hay4HOii cTeneHH no ¢usHke 1 skcrieproM. Cpeau wieHoB Cosera, Bbl-
JeSUICs aKTHBHOCTBIO ¥ NPHHLIMTTMATBHOCTBIO.

Jlo nocnearyx AHeH XM3HH OH BO3IIABILLT 1aGopaToOpHIO Kore-
PEHTHOM ONTTHKH H AIEKTPOHUKH, KOTOpas ARIAETCA CJIOKHbIM, OHAKO
JIOFMYECKH MOCTPOEHHBIM "oprain3Mom"”, B koTopoi paspabarbiBaerca
HayuHas MpORYKLMA Ha YPOBHE HOBEMLUMX JOCTIDKEHHA HayKH.

A. Ilpoxopos,

dokmop Qusuxo-mamemamuueckux Hayk, Jou DPTH.
Compyonuku omoena KozepeHmHo onmuKu u 3eKMpoH-
Ku

Hucmumyma kubepuemuxu AH I'pysuu
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T. H. CAHAN3E, M. KOJIAY, T. A. IIHHUAA3E

ITAPAMAI'HWTHIA PE3OHAHC TEPBHA B HUTPATE

HaGaoaaaca napawarnuruufi pesomaucumii cnextp nona T B mono-

KPHCTADIC MMTPAT2 JAHTaH3, COAepiKamero o,1%, wurpata Tepbua. Crexrp
ZOCTOMT W3 OJHOTO 3JCKTPOUHOrO MEPex0i1 PacWEnACHIOLO Ha JeTHpe XH-
1M, COOTOETcTaynmMe AxcpHoxy cauuy Tb'®® pasuoxy ¥/,.

CIIEKTP ONHCHBZETCH CACAYIOIHM COHI-FANHISTOHHAHON:

%= g.ﬁH.S. + AS L+ A5+ A'S'

3nect S —odPpextneuud cnnm, pasunit /,, I =3, lNocxeanne vzeHn
B COUN-FAMKABTONNAIC ODHCHBAOT clafioe pacmenzenne YposHef 3pdexTHs-
1UTO CMHHA D OTCYTCTBUH BRCUIAErO MArAMTHOTO NOJL.

AanioMy CREN-TANUILTONBANY COOTBETCTEYIOT YPOBHR SHeprAM E =

= =1/, [(gBH cos ¥+ Am)'+A’_|‘, rAe $—Fro1 Me;RAYy OCLD T B Hanpasde-
uied Buemdero Maryurworo mois H, A=A+ A%, m — npoernua cnuua
AAPA HAa MATHHTHOE DOJC.

Hasepennnus mposoaunsucn npy tewneparype 13°K ma wacrorax 8970 meu
0 0870 srn. {loayyens cacayomue 3uagedns KOHCTAUT, BIOAMIIKX b CONH-
1AM ABTOHNAN

£,=18,0 £ 0,4; 4, = 0,212 30,005 cx~!; A = 0,2104+0,007cu"};
£ ¥ 5 <1

OrHouernme KONCTaHT A,/g,= 0,01177 4:0,00008, iH3sepenHoC HINE C
GOALIDOA CTenensid TOTHOCTH COBnalaer ¢ manepenuaxu Befikepa # Bawun na-
TINICHHTIONO PEIOHANCNOrO CNCKTpa TepbSus B arwicvasdpare (1),

B oBaactit ot 15° 10 18°K mmpzna awmuft aunefino aieucur OT TeM-
TepatyplL, T. €. B ANMHOM 063aCTH TeMnepaTyp COMI-PEmICTOTNAA PEIAKCAUAA
00yCcI0B.1EHA PE3OHAHCHHN OOXCHOM.

Astopu Bup;KaLOT GJaroaapuocts IJ. Jl. Auaponuramsaan, A. M. (Ipo-
xoposy ¥ 1. P. Xynnwsnsa 32 neunne coseru Il YKI3aHHA.

JUTEPATYPA
1 J.M.Baker, B. Bleaney, Proc. Phys. Soc. A, 68, 1955.

——————

15



YARK 635.883.4

MOBOPOTHOE YCTPORCTBO K PAIIMOCDEKTIPOMETTY P3-1301
0, A. MARKENOR, B. 0. PARBCKUA, [, A. KRUNAXS

> op o, xe p Y T py PO-1301,
mec spamaTy obp n yran s BORPYE ROYX lunuuo—mpnulnwup-
wM3 RaO Ownbxs poTa Be TP & yroa se 00 ofeun ocam.
Ope yerpe ( Hem Cxewa
200 n’_ rd- lJOI A T meol-  Duc. 1) BMEOINEDN B BUAC CTORRA, manmwYORaOmeAcn

XOZEWOCTL OPREBTRPOART OCeD MATNNTSOR BOCOPNEM-
AHBOCTH W SMYTP4NPUCTANARNCNOIO PACHTPRTCCHOM

SRACTHO. A0 YTAOBOR ASRECIMOCTE COCUTDA
[ 3] p OUpPARIACICA CHMMCTPEA -rrlpnp-:nun-
wecNoro nosw, ml:rlymnero na o
OT tovmocTE Y
cwr Dpassasnes -mplrpnnu TONENS R COLPXTOH~
sull CTPYRTypM CREXTIA D.D.D., ONNCTR, NOTRA
WNCTCR CBALOAd GRNIITPONAA -un cnextp obycion-
are

1a peaouarTop paguocuexrpocwona FI-1301. Yopeose
NNO DOBOPOTAOTO FCTPOMCTRA HAXOIATCA BAR KATYM-
RAMN BROXTPOMArENTA. 2 CrApexnWE anna wepea vop-
BANNMC DAPU NEPORIWT BPLMONRO CTAPCERLN OCAM.
Brcmona 0ch DOSPOANST PPImETE sscn MOWDYT
wseprnrazunoR oom (spamemte uo @). Duysnennaa ocs
NEPEI DAPY HORANOCKWX IUCTOPEHOK ¢ TPUAUCTHMNM OTO=
ARK0M, FACOONOATUEL] 12 01D KUDRE, NOSBOXACT DPa-
E@ATL GOTAICI BONDYT [P 0B oca (!

oo 0). Taxax P

I

ne

Pec. 1. 1 — nxsan mrcpuas 8 wjresaainch pACERCTL. Cema — 1 arapoe 2°

pesompasnch OaOrkoCIR.  Demp — | Jvacune 2%

¢ ~ uezamman

< % ~

: 2 — GRS DOSOPOTA B FO-

3 — NeIanUIM 10WKCTO nmpon. oens — § Jexenne 2°;

P

Cou

0 aepr

paan

' 1

CTECROO §0 ODERMETHOM CTOTH-
ne {1, 2]. Bpamonoe Do oScum
OCAM SAOT BOIMOAOCTL Rane-
nats youa or 0 go 300°. Kpome
roro uGe COPMEMUNTIMG OCH Nyse-
07 BOPTRKAILEOO BOPCKEMCHIC
ERyTPL POIOUATOPA M Tem ca-
NUM MOIBONSWT DOMEMATE KPU-
CTa1i o DYWmOCYE C.B.9. TOAS

§x1
B ToampmoR I ma. HeobxoanMocTs rpasyRPONKE TP
B » MADHOR KOHCTPYNOAR OTUARACT.
Omabxe B RINCPENUR YIIA HPOBCPAIDCE MCTONOM
caerosoro adlauma. Ha ull cTonnR
manoc depRassqe, DaETRpYIOmes KpDCTanA, & orcwe
TMBAROCH
na » Tm or yrna pota. Paccrom
N6 OT ¢PHANLEA RO IXPENAE COCTARINNO 5 &. Omabns
P maMOposEn n DENOIRUOTO YIA& noupon cocranan-

PAIORATOPA. As we Goaeo 4. Llem neaenun oGoxz amuGos 2°.
Tacth 0CT @ NMOIRYECRAN nulopmloe y:rpoﬂcno R PAINOCTINTPOMOTPY
O8pa C OpeSTIMM CTOROUOM. Pa 130! nax AsGopatopuax
» P op. Bu- ao cuﬁuumn N ROCOPOUBBONWMOCTL OT-
NS DONBCTND To- um j:lum » o6mou caysae Tpex npn:ruun!etnu
ENCTRPOT DOMEST MANMS - ocol > B Oe)
SICKTPESECKRO DOTOPE, TEX 110
TYSCTDRTEILNOCTS CUONTPOCHO-
03 DPAXTRILCHI RS MCRASTCA, & JATEPATYPA
opa,
-4 1. 0. 1. Neswnwy finxonsunmu,
P ope P. A K Ata. 1965, % 10213
Puc. 2. Tlpeuer- cronamn ¢ oSpasnow, acrio A.Koxana . o ht Lo A
il CTuIUK ununeneupyerup pyowok yupas- 2. Qaﬂ- Buasamnreswny, NT3, 1963, N 6.

ReEER gnREM DONEW RAACTPONA.

MNoaxcTnporonwe mecrepeaxa Rucwr ¢ 7 B TOx-
meuy 1 xx BPE Mogyne ayGa O, I an. Aa puec. 2 nona-
SasM YacTe oca. al ctoamm.
Tanop monyas syla = 1epnuuul OApA yOpSRAOMRA
(uogyas 0.3) oG ]

po
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YIRK 538.09/530

B!IABOCUBKTPOMETP J.JI.P. C KPHCTANN-PE3OHATOPOM
BJAA ACUIEIIODANNHA B ILIPOKOM AMANAIOHE JABJIEONN A TEMIIEPATYP

T. R. HEANO, B. H. AETPERKO, I'. A. QADUALSE

Ooncan orp &

ne IGMOIIOHOI'I: BCOIACT RS, NOMPMTOro ronlulu s'lo:l.;-;;ruln). -mﬁrm.n&lnl Ha TAD®
G " posom sonu. P
uol Y & ImMEPORON ENTEPEAES nnepmp

fIpe BsyienEs COORYPOS 5.0.P. OPM BMCONEX
THAPOCTATNNCCHRL SARICUEAX TPYANOCTE U Eposenc-
EBX OKCNOPEMCUTOD B DOPBYI0 OICPONE CBAIARM € TOM,
WTO BMCONO® ASBACHME UCOGIOAMMO BROINTL B MEN-
E“M“.u. PeIONSTOP € UCCACIYEOMLIM BCOWCTSOM.
OABITUECTEO ONBCAURLIX YCTANOLOM ANS BCCBCI0BA-
and cocxrpor o.m.p. noa AswicmucM (1 -+ 4) opnroa-
00 aAn PaGoTH ARIUL DPR ROMHATHUR Yewonparyparx,
B TO BPCMR Max G
COERIPOD 0.O.P. UPR awaxEx 1 TCMOCpaTYPAL.
Ocnosnofl EeIocTaTOR GOILCIKECTIG NIONATOPOD.

P npx COCRTPOD 3.0.D.

nps T L 78:

— smaaw nam(nexNo ma-

pamoTpOR ops moa M pa-

Goqoll aABLM BO3UM PA  yw srO
aobporuocTe (v10 Rencr m wy

HOU1E) o0ycaonieMo CEALEOA DAPECOMOCTRE) INAICHT-
PpusccHuX clo!ul (e m l¢0) cpoaM, 2apornsmmed
ma oGpaxa, OF
AsmAcHuA, [L-mnmw epe;m umn CuTe ECRADTEDO
OyTeM RSfOTObDIdeHEA P P

-elmwn 14 - C).

10'.. 7. ©. poaonatop, -ll'ﬂﬂl-'l'llnlﬂn ns IWPJ'}O'
Moro p cRUSM MOTABAS.

Jlnmin nonym coGernenimx noncGannss Mo,
B Epn 2031 B ANIEDAPATECHUX HKPRCTANA-
pesonaTopax onpeienmercn @3 yposuennl

At =2V [ 1 (25 T+ (L) % mme =
-2/ VT + ()

coorncrerremio. rae R — paxmyc. I — onpe-
ACNACT NUPNOAWINOCTL DAAAR D LANPAKTICAMN
PACOPOCTPANCHAR  BOZIM, L — gauma wpuc-
TOI1-PEIOIATONOB. Pmns Vmn — HOPINT HYyTIHONN
Bet(‘l.“ll. e — NRIACKTPUNCCHAA UOCCTOANMIAM.
Tak KOK DOATOUKA puouaucmﬂ M soan
xpnﬂu.‘l-p@uonn‘ropl OCYMECTRIACTCA NIM-
MeNuCM PEIMEPOR MpECTANAAG, TO DPR PACIOTH
IIE(’ISMOAIIHO YIRTHDUTL QHMIOTPODHIO ANINCRT-

,PHYUECKUX CROGCTD KCCACIYCHOro BCMCCTBA.

Paceermrue upnnue (puc. 1) nocrpocing 1an
L xax younmm 8 1 06ACTI0I0T KOHCTPYMPORD -
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DHAEOCNERTPOMETP J.1LP.

oare, M 3, 1973

RICOTOBNCHMO KPNCTAAN-POBOUATOPOD JNA J-cae

» PAIHIILIX 11O ARAMOTPY. LO OAN-
ANRIM, TI0 DOCLMA CYINCCTBCHIIO DPR
OTPAITMROIOTWI PAMEpPAX AMAMOTPA BHYTpen-
woro Kameaa GomBii pmcokoro Anpacima. B
WA MORCAR KPEVCTONA-DPCIONA-
Topa n3 pyGuia ¢ 9,85 mm, L = 114 Mm
6un mablonen cmextp 3..m.p. moyon Crt*
3-ca pranasrone nonu. Mayacime sacronioi aa-

T BENTCUCURHOCTIN CMTMANA 2.N.p. OO~
IDOJTACT OICHRATL AOGPDTHOCTI. pc3onuropa B

Hnx paGort B 3-cM mramodono podu Gmnm

L,em L,cm
L2t L L2 x 0
| fls MaKoDoR
A \"-\ d
Le v Y 4,0
N B k‘\ ‘.‘ IKCOLPUMENTAX
A Y
A Y
'Y [ NN o
SANSGN\K
N N,
'Y IR
: e N
L : N tey
sep-Lt 4 0 —r
4 1B 12 3 I5e 8 10 2 re 15¢

Puc. 1. Fpadans sasmeomwocTm 2MHMM KEDCTRR-PO-

30UATOPA OT apanexTpEuecEol DocTuncpod. o — pas

B0X0 Spma) Lo A’} $€ — 2.7 (Vo AHIE. 6 — 13K BOAD

Hed L= L VT =27 Pamn H):.  Cricmimc HPH-

sue as A o 3.0 cx, pyoKTOpOMe — 2IM A = 3,2 ¢m.

Anawerpu  xpucrann-pesopetopos; J — 9,85 s,
2 00 xm, 3 — 7,00 =n

7

Pas. 2. 1 — mpuctasn-peaonurop, £ — ImTUDPL cBA-

., opy '] N — ynao

muabua, § — VOTWPETOP, 6 — ROBHCUANKHAN Ot~

gun, 7 — schnonosen mioamuus, 8§ — xopnyc Gou-

61 PucOXOro Aunaesma, 9 — ralixs nepxian GouGu su-
camoro 10 parwoM

ANO KPUCTAAN-DEIOHATO-
pos. 3uon opmeuTEpo-
ROWIWO 3NATCNHUR & 06
pasua » wopoaenax 5%,

CKONCTPYNPOBAILL H HIFOTORNENW MECKONLKO
xpuctana-peaonatopons My y-Moam n pupe on-
ANKAPNYECKUX CTCP:AUEA XPYFAOro CeSCIAA ua
pySmna n ZnWO, (¢, = 0,85 am, L, == 10,0mx;
@y =2 7,65 Mu, L, = 13 M%), DONPUTUX TON-
xuM caoem cepeGpa (puc. 2). Merouunka co-
pebpena Rpnctasaon caepyioman. [ovopuwit
otwandoBAUIA WPHCTANN 06CIMHPHAACTCR B
aUeTOle H JId Br0 MODCPXIOCTH NAHOCUTCI TON-
Hul cnofi cepeGpaiofi nacru, coctonmedt ua
87% okucu cepeGpa, 3% OGeovoanolt Gypu n
10% wanodonn. B noayscuumi nopowor 10~
GARIAOT eOTUTCMILG CHUTINAAP N0 DOTYVNe-
wua uacrad, Jlance wpucrann n reuennc 30 wun
puopsubaeTcA npu 600 = 700 °C  Cepedpe-
NHO DONTOPACTES TPMIAM, TOTVMACMOT €CPe=
Gpsmio¢ NMOKPWTHEC OTCIL NPOMIN,

Yerayonka, 1nn koropoll mponancaInInek 9a.
Mepew, npegcravanct coGoll mpoctefl wTpa-
IATEALNB 3-cM PHACOCACKYAL T ¢ KPRC-
TAAA-pesoNaTOPoM, paGotomuind co €TaIAAPT-
uoit GomGofi puconoro Auracnua o It m ca?
(pre. 3). YcrauoBka 10spedHeT HOCIEI0DATD

r-3-2¢
Nauear Bonmo-
P

MUNMUO DUGPUTH AR BOK-
AOFo MNOUKPCTIIOTO CAy-
908 paaMcpM KPBECTANI-

Smme-
narmep

pesouatupon. paburnio-

max » 3-cx ananasoue
DOAR, A Tax:die onpeac-
ANTL TOTHMS® 3MARCHUH €
BIOTPOOILIX KPUCTLIIOB
uo paboTamwmemy peaona-
T0py. U3 rpodunos sma-
HO, TY0 DPH WCUOABIOBA-
amy ofpasne»s ¢ e > 13
CTQNONNTCA BOIMOMMAIM
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BANASANE JABNGHUR RA COOKTPM 2.0.P. B WEPO-
xou nmanaiono remaoeparyp. Csasn Kpucrann-
Pe3oHATOPS € BOIHOBOATO-KOAKCEALOOR nu-
B0l OCYLNECTUIRETCA DPM OOMOMA OTTWPA.

Ha npmcrann-pcaonarope ma pySmma Gux
nocnpou-onen caextp mouos Cr’* npu panze-
waAx ~ G m/ca®, rotopull cosnan c gamommu
{7]. Ha xpmcrana- peaounopo [ ZaWO, Gua
maBamaed coextp Momos Ma'’, Bsenemmux s
XpUCTOAZ B BMRO MoO nps pavseirmax go
8 m/en®.
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Abstract

There is a short revigw of experimental investigations of ESR spectra and
relaxation phenomena of paramagaetic 3d- and 4f- ions over the range of centimeter
and multimeter wavelengths. The used crystal-resonator method and its modifications
allowed measurements to be carricd out in the inost various monocrystals at high
hydrostatic pressures over the wide tempeérature range.

The first experimental investigations at high all-round pressures which led to
cssentially important results were resiricted by a room temperature and the high
concentration of paramagnetic ions in crystals( 1,2]. The technique that is used did not
allow measurements of ESR and SLR to be carricd out for 3d and all the more so 4f-
ions at low espesialy hellium temperatures;only high-concentrated crystals were
mvestigated.

The essense of the crystal-resonator method and its improved modifications - a
compuosite resonator consists in substituting an ordinary hollow microwave resonator by
a resonator filled by a dielectric medium which completely or partly presents a
paramagnetic crystal under investigation which is placed in a thin-walled metal cylinder
or parallelepiped with an opening of communication. It is known that the resonance
wavcelength of a hollow resonator will not change if it is completely filled with
humogeneous dielectric with dielectric permeability € and this case at the same time all
its sizes are decreased in VE times. The adjusiment of resonance frequencies of crystal -
resonalor is performed by changing the form and sizes of the crystal under investigation
taking mio account the amisotropy of its dielectric properties.

The crystal - resonator placed in a high - pressure chamber of cylinder -
piston type and allowing work to be carried out at helium tempcratures and up. besides
has two more important advantages. Iri‘the first place, a substantial increase of the factor
of filling up a resonator (up to 100%) results in sharp increase of the quantity of
resonant absorption that is it increases effective sensitivity that allows reliable
investigation of weakly - concentrated crystals to be carried out, in the second place.
practically the complete absence of a hydromedium in a resonating volume atiowcd a
fizure of merit of a resonator to be realised close to theoretical one[3]. However the
possibilities of the crystal - resonator are limited by the necessity of using large
monocrystals. The above - mentioned drawback is overcome by using a compaund
resonator that is a modified version of a crystal - resonator.

The investigation of the ESR spectra and clectronic spin - lattice relaxation
over a wide range of high pressures (0-20 kbar) and temperatures (4-300K) of
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paramagnetic 3d and 4f-jons in monocrystals of zinc fluosilicate. lantan - magnesium
nitrate, cthy) suiphate and others allowed the following regularitics to be discovered and
established. [t is established that the nature and the electronic configuration of a
paramagnetic ion plays an essential role together with the nearest surroundings in
forming the symmetry and size of a intracrystalline field{4].

It has been experimentally proved that it is necessary to take into account
phonon contribution into initial splitting of a spin - multiplet together with the

-components of a static crystalline field. It is shown that with the help of high pressure it
i possible to divide various contributions in superfine interactions. The use of high
pressure allowed the dependence of an exchange integral on the distance between
interacting spins to be experimentally determined for the first time[5).

‘The problem of dividing contributions of different mechanisms into the
cnergy of spin - spin interaction has been experimemally solved and the conclusion has
been drawn aboul the nature of a nondipole part. It is shown that with the help of all -
round compression it is possible to strengthen cross relaxation power transmission inlo
lantice at the expence of changing the energy stute of ions with impurities. The spin -
lattice refaxation of the jons of the iron group and the ions of the rear earths group at
high all - round pressure has been investigated for the first time[6). It is established
1hat the change ol the speed of spin - lattice reluxation under pressure is due to the
reconstruction of the energy spectrum of the paramagnetic ion of both ground and
excited states. It is shown that the main reason for the change of the relaxation time in
tlie sphere of direct processes for the spin triplet and spin quartet is the dependence of
the initial splitting on the pressure characterising the sign and magnitude of the trigonal
componeat of the crystalline field. However the combination processes the analysis of
the dependence of relaxation time on pressure does not lead to agreement of
experimental results with theoretical estimations( 7).

In the relaxation process through an intermediate level for 4t-ions the
dependence of the speed of relaxation on the energy of an excited state has been
experimentally cstablished which suggests the applicability of Debye distribution of
phonon spectral density to the description of relaxation process. It has been
experimentally proved for the first time that the mechanism of exchange through a
phonon held exisis[8). The principal possibility of control of relaxation time in large
extents (10 times) with the help of high all - round pressures has been shown.
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MPOSIRTEHHE JMHAMUYECKUX OCOBEHHOCTEM YODEKTA
SHA-TEJUIEPA B CITEKTPE 3ITP CU** BZNSIF-,- 6H,0

Havacrore 74 I'mi npoBeneHo nccnenopaue criekTpa Ol TP AH-TeNepOBCKIX
ueHTpoB HoHos Cu?* B ZnSiF-,- 6H,0. Habmonaronmiics cnektp MoxeT GblTh
OMHCaH B MOJEJH TPEX reOMETPHYECKH HEIKBHBAJIEHTHBIX LIEHTPOB C
poMOHuecKHM g-TeH3opoM: g, =2,467 +0,005; 8= 2,11+0,01;g =2.10+0.01;
g, -8 =0,0097+ 0,0005. O6HapyxeHHast pPOMOHTHOCTE 2-TEH30pa HE MOXKET
ObITh KOJIMIECTBEHHO OOBACHEHA COBMECTHBIM AEHCTBMEM CTAaTHIECKOIO
3¢ dexra SHa-Tennepa H TPHIOHANBHO! KOMNOHEHTHI KPUCTAILTHYECKOIO 1101
MaTpPHHYHOIO KpucCTaysia U TpeOyeT NMpHBNEeYEHHA TEOPHU BUOPOHHBIX
COCTOSIHMH B CJTyuae CWILHOM AH-TeJU1epOBCKOfi CBA3H.

BBEJEHHUE

Cucrema Cu*": ZnSiF-,- 6H,0 6bina nepBoii cucremoii, B koTopoii B
JKcnepUMeHTe ABHO npossunca 3¢dexr SAna-Tennepa B cnekrpe
3MEKTPOHHOIO napamarHuTHOro pe3oHanca (JITP) [1,2]. Ora cucrema,
ABNAIOILAACA XaPAaKTEPHOH M3y4anack SKCNepUMeHTabHO [3,4] v ciryxuna B
KavecTBEe MOJAENIbHOW NpH NMpoBepke MONOXEHHA M BEIBOLOB TEOPHH
BHOPOHHBIX B3aMMOIelCTBHIT B NapaMarHMTHBIX KpUcTawiax [4,5].

OcHoBHoe cocTosiHHe noHa Cu**(3d°) B okTasIpUHIEecKOoM KpPHCTAIDIIECKOM
ToJie paclieruiseTCs Ha HIDKHII opOuTaibHblif xy6itet 2E 1 Bo36Y e HHbIH
Tpuaiet *T,. Tlockonbky OCHOBHOE COCTOAHHE KOMIUIEKCA OpOHTaNbLHO
BbIPOXKAEHO, B CiUuly TeopeMbl SfiHa-Tennepa [6] reomeTrpus ero GyneT
HeyCcTOWAHBOM MO OTHOLIEHHIO K UCKaXXEHWAM, XapaKTePH3YIOIIMMCH
HOpMATLHLIMH kKoopaMHaTaMu Q,, Q, [5]. Taxue HCkaKeHHA TPHBOAAT K CHATHIO
BBIPOXKIEHHA W K NOHIDKEHYIO SHEPTHUH KOMIUIEKCa.

Hanuune B KpHMCTaJUIM4ECKOM TOJIe NMapaMarHUTHOrO KOMILIEKca
TPHIOHaJbHOH KOMITOHEHTH! HE CHUMAET NEpBOHAa4aNbHOE BLIPOKIEHUE H He
H3MeHAET NMPUHUNNHAJIBbHO O0l1ylI0 KapTHHY ABJEHHA. B aTOM ciyuae
CnefoBANIO OXKUAATh, YTO KOMIUIEKCH! SH-TE/UIEPOBCKHMX HOHOB OyayT
00Hapy»HBaTb CHMMETPHIO HIDKE TeTparoHanbHoi. CoBMecTHoOe NeitcTBHe
TPHIOHATLHOM KOMITOHEHTBI KPUCTAUIMYECKOTO nons U addekra SHa-Tesuepa,
[PMBOAAILErOo K TeTParoHalbHbIM HCKAaXK€HHAM, JOMKHO TMOHH3UTh
CUMMETPHIO KOMILIekca no poMb6uyecko#t [7]. OnHako nposeneHHbIE
IKCNepUMEHTaNbHbIE HCCNEAOBAHMSA TPHIOHANBHBIX KPHCTAJUIOB C MPHMECHIO
MOHOB MeaM He OOHapyXHJIH CKONbKO-HUOYIb 3aMeTHBIX POMOHYECKHX
24



Hckaxenuii cnektpos JI1P [3,4, 8-10], 3a HckiroueHHeM pOMOHUHOCTH
NapaMeTpa CBEpXTOTHOM cTpYKTypbl Cu?* B laHTaH-MarHueBoM HuTpate [3].

Llemsio HacTosnei paGoThl ABIAETCA H3YYEHHE 0COOEHHOCTEH MPOABIICHAA
3¢ dexra STHa-Tesuepa Mpu HIBKUX TeMnepaTtypax B crniektpe TP Monenm:Hok
cucremsl Cu?: ZnSiF-.- 6H,0.

TEXHWKA DKCTTEPUMEHTA

MoHokpuctamasl GTOpOCHNIMKAaTa UUHKA C NMPHMECBIO HOHOB
IBYXBAJICHTHOA MeAM BsIpAlLIMBANHCh M3 BOAHOrO pacTBOpa METOAOM
MOHMXEHHA TeMnepatypsl npH t~ 35°C [11]. KoHueHTpaluMsa NpHMecH,
onpenesieHHas GOTOKaIOpMMETPHHUECKHM METOIOM, cocTasuisua 0,3%.

Hsyqenue cnextpa DI1P nposoaunock Ra CynepreTepoaHHHOM
CTIEKTPOMETPE YeThIPEXMIWLTHMETPOBOTO AMANa3oHa MpH TeMnepartype 4,2
K. IlocTrosHHoe MarauTHOE noje A0 60 k3 co31aBajioCh CBEPXITPOBO AALUMM
conenonaom (CI1C). M3amepenne MarHATHOro NOAA OCYLIECTRIAIOCH MO
TIAICHHIO HANPSDKEHMA Ha ONOPHOM conpoTHRneHHH B tern CIIC. Kannbposka
NOCTOsAHHO! coneHonaa nposeaeHa no crnekrpy 3ITP anTpaimra g=2,0028
[12]*. A6comoTHan TOUHOCTB ONpesiesieHHA g-(haKTopa HEH3BECTHOTO CIIeKTpa
cocrasma 0,5% (+0,01 no g-paxropy npu g=2). B okpecTHOCTH g= 2 BOBMOXHO
MPOBOOHTE OTHOCHTENbHBIE H3MEPEHHA CO 3HAYHTENBHO 6abLIEH TOYHOCTDIO.
Paspetarotiias cnoco6HOCTb CNeKTpoMeTpa npesocxoamT 2 - 107

KoncTpykuus ucnoanzyemoro CBY pesoHatopa [13] no3sonser
OCYILECTBAATL BpallleHHe HCCeTyeMoro ob6pasua B OQHOH TLUTOCKOCTH.
CrietmanbHpie 3kCrIepMMEHTBI MOKA3JTH, YTO IUIOCKOCTh BpameHus obpa3na
OTKNOHATCS OT HarpasjieHHA MarHuTHoro nosna CIIC Ha yrou He Gonee 9em 1
—1,5°.

MoHokpHcTannel ¢propocunukaTa UMHKAa HMEIOT BWA BBITAHYTOMN
LIECTUIPaHHOW MPH3MBI, YTO MO3BOMAET LOCTATOTHO TOYHO OPHEHTHPOBaTh
KpUCTaIU1 NPH M3roTORNEHHM o6pasua ans nccrenosanms. isyuexne yrnosoi
3aucrmoctH cnextpa OIMP uoxos Cu?* B ZnSiF-, - 6H,0 nposonwtocs B
TUTOCKOCTH, COAEpAaLLEH OCh TPETHETD NOPAIKA KPHCTA/UIA H OCh Z IBYX Pa3HbIX
UEHTPOB, UA 9€r0 W3 MOHOKPHCTA/L1a BRIpe3amch ToHKHe (h=1 MmM) 06pasimt
winuHapuieckoit ¢opmul (d=1 mm). Bo BTOpOM ciydae och HETHHIApPA
cocTapisUia yron 55° ¢ ocbto C-, KpHCTauia.

* [Uupoko nenoavayemuil 8 cnexrpocxomin 3P yrason-pasunax JIOMT o nenoass:
IYENOM NINDINHE SACTOT AIET JHHHIO CIOKHOA HOpMY WIpAKOD ~ 60 5. nTw 3evier €f0
MERPHrOTNHY L1 TOUHOR Kambpoexu CUC.
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PQJyJIb‘I‘ﬂTH SKCNEPHMCHTA

SxkcncpiivenTt, Hpobeueitine npit wactore CBY noar 74,6 2y, o6rapy-
MiAKH, uTO naGmoaaonwtien cnektp DIIP npounaser cnoficTna, npucyme
CREKTPaM NONOB €N CAHKHOM S = V') A KPHCTANIHUCCKOM nNOJe POMGHMECKOR
cummeTpin. Ha pue. | npiiresena icTh yraonoir 3asnciiMOCTH B OKPCCTHOCTH
MAFHATHRIX NOjell, COOTICTUTONVICNGIX neprenunkyanpiioi oprentannun. Tlpn
ranpasaennn maruutiore noaw CLIC napaane:nnio ocH 2 (MaKcH wanbHOE 3HAYC-
HHe g-GaKTopa) NoSOro 1A TPEX NAMNNIIOUUIXCH CIEKTPON 2DA APYTHX UCHTPA
NPeACTAaBNCHK OTICABHO CTONWIMH AHIMAMI TOUKON CTPYKTYPHl, 4TO XOPOILO
BKAHO HA JanHcH NCPRONGPASHON Noraciuennna (puc. 2). Mayuenuaic yraoseic
33BHCHMOCTH CMEKTPa NOKAIAAN, YTO MATHNTHWE OCH IEHTPOR UZMCHFAIOTCA
UWKAHYECKORt NCPECTIHORKONI, KaK OXIL13an aptopw padotid [ aan Tonkoii
CTPYKTYPH, H OGHapYKIAIL ANA CBEPXTOHKOH CTPYKTVPLL A C.1yHaC RI-TCAICPOB-
cknx monoc Cu** u JanTuN-Marnncs

2 L BOM 1ITRATC.
I2 s JocTatouno cnallan yraoBnz2e aa.
2551 |5l: i OHCIMOCTE  CHCKTPA N OKPECTHOCTH
|~ 11.10CKOCTH, NCPNENANKYAAPIIOIT K OCH
e 2. 8HA MOAYHEHOIl YTrnoBOM 3aRii-
fod CH1OCTH (pHC. 1) 11 pAA HE3ABUCHMREIX
= [ SKCHEPIMEHTOB HCKNIONAIOT BOIMOX-
250
-
L 1 L A L A

30 0 39 8090 127 g5 255 HoyKS

] i
Py 220 250

Puc. 1. Yraoean sasicwsmocts cnextpa P encreww Cu?* ZnSIF, . 6H,0 8 nvockocm,
coaepwauich aCH 7 OBYR IEHTPOD.

Puc. 2. Bua cnextpa 3P cucremus Cu?t: ZnSiF, . 6H,0.

HOCTL OWMOKK B OpHelTHpoBXe 0f6pasna 1t NOATBEPIKAAINT HAAHUYHE Y CIEKTPA
SM1P HoHoB MeaR BO (PTOPOCHAHKATE UINIIKA TPEX PaIAHYNKX g-haKTOpLSB.

Hab6nmwnaoutniles cnextp Moxer GHITH MITEPNPETHPODMAH KaK CYwMa Tpex
FEOMETPIINCLKH HEIKBHDANEHTHLIX HeHTPoB NoHOB Cu®*, Ka#ANA U3 KOTOPHIX
ONKCWBAETCA POMOHYICCKHM CAMHOBLIM FAMUJBTOHRHAHOM BHAA

¥ = gBH.S, + gBHS: + goPH Sy + Ad:S: +
+ AddSs 4 A,LS, n

¢ napawetpamMu g, = 2,467 + 0,005; pg.=2,10:2001: g, = 2,11 4+ 0.0l;
By — 8« == 0,0097 + 0,005; A, =(110*3)-10"" cu~t; Ag==:1,< 20 x
x 107" cu™t.

MarsiTINE OCH TaKHX LEHTPOB COBNANAIOT B NpPenesax TOMHOCTH SKCne-
gg.ueu’m (~ 1°), 3 ocH 2 O6pa3yloT ¢ TPUI'OMAALHON OCLIO KPUCTanJa yros

+ 1°

Menbiz1aq pazpetnaiomian cnncoSHOCTb NO g-PaAKTOPY CNEKTPOMETPOB TpPex-
CAHTHMCTPO-UIO ANBMAI0OHA AAMI BOJAH, HCAOALIODARUMXCR NPEALIYLUHMH
asTopavu %3], encxHocTn cnekypa SMP Cu?* npu H, 1 2z H sHaunTCABHAR
WHPHHA JAHHII NOrAOLIEHIIN A KPHCTBAAOMKHAPATAX MOTYT CAYMHTH OOBACHE:
HHYeM TOro, 4TO ONHCaHHOE OTANuKE g, H g, He OnJo 06HapyxeHO pauee,

OGcymaenne peaynbTaros

Npuritnuansnn BaxHnii ABARETCA NPHUHKIIA o6HapyIKeNnnol epoMGiano-
CTH» AH-TeAnepoBCKHX uenTpos B ZnSiF, - 6H.O. Ecan, cacayn |’l. npeauo-
NOMHTD, 9TO POMOHUHOCTh O(YCI00AENA COBMBCTHIMN ACTCTANCM TPHTONANBHON
KOMMOHEHTH KPHCTaANHYeCKOro noas H 9dupexta Slna — Tesnepa, 70 ModH o



Husasiurecxue ocoBennocru sppexra Ana — Teasepa

OUCHIITL BOAHYHHY TPKI’OHOJ‘IBIID“ KOMMNMOHENTh MO SKCMEPHMEHTANAbHLIM 3JHAa-

4YeHHAM Tewiopa g-akTopa.
CornacHo Teopui, passiroft B pa6ote 7], cratHueckitih cnexkrp P an-

TeANEPONCKHX UEHTPOD AOJKECH ONHCHIBATHCA Tpema g-hakTopasit:

2A, 20,84 soey
eem2— @+ 0 —Bea i

2A o - 28,A0 . ey
gv=’2—5r(2+s)+-—5k:—'(l i v (2

g=2+52C—D,

rae § == ==1 (B 3aBHCHMOCTH OT 3HaKa HCKAMEHHA KOMIIIEKCa): A,, -— CAul-
opGiiTanbiioe pacweneniie d-ypoBHs; A., A, — PACILENNEHHE B KY(LIUECKOM
H TPHTOHAJILHOM MOAAX COOTBCTCTBEHIIO (OUGOIHAUECIIIA, TPHIHTLIE B palioTe I’l)_.

cAydae CXaToro OKTa’apa Gamnxalwero oKpyeltHR (HeUeHTPaIbIthi il
non Cu?* B SrO [?]) §{ = 4+ 1. u pasanune g-haxtopoo g, ¥ g, BO3HHKAET 0O
BTOPOM MOPAAKE TEOPHH BOIMYLICHHI1 MO GTHOWIEHNO k A,/A_, 4TO H OoTpaMello
8 (2). B paccmaTpupaesom cayyae Cu®* 8 ZnSiF, - 6H.,O napamaruiuTHuA KOM-
naexe [Cu - 6H.O2* uTAHYT no ocit yerseproro nopsaaxa (¢ = —I1), # pa3-
aAnuNe g M g2, MOXKET BOIHHKHYTh TOJNbKO B TPETLeV NOPAAKE TEOPUH BO3MYylle-
HHA, T.C. g, — @, ~ AA,,7A2. [IpH THNHYIHOM AR HOMOB MEAH OTHOIUEHHH
8./A, = —0,3 (7] Habniopaeman » IKCNEpHMEHTE DadHOCTL g, — g, = 0,0097
NPHROAHT K HEOGXOAWMOCTH CVILECTBOBAHHA D PacCMaTPHBAEMOM KoMnjaexce
4peanbMaliHO CHABNOA TPHIFOMANBHOA KOMMOICHTE KPIICTANNHUECKOro MoAf
A, ~6 - 10 cu~', 4TO HHKaAK HC COTAACYEeTCR C HIRECTHLIMH CBORCTBaMH MNapa-
MArHHTHBIX LeHTPOB 80 (TopocHAMKaTe WIHKA. TaK, pPeHTreHoCTPYKTYpHLIC
#Heenenosannsn (1Y) B npesesnax TOUHOCTH SKCNEPHMETa He OGHAPYNUINH HCKaXKe-
HHA OKTasapa GaMMKaRwWero OKpyIKeHIa 110113 Zn**, a napaMariHMTiLEe UeuTpnl
samewednn n ZnSiF, - 6H,0 xapaxTepnayioTcn necbma HeGOALIINMH Napa-
METPAMH CNHHOBLIX TaMILILTOHIAHOB, OTPAXKAOUINX TPHIrONAABHYIO KOMMNO-
HEHTY KPHCTaAAndeckoro noawu (Hanpumep, D ann wowos Mn** n Ni?* pasno
—0,013 u —0,13 cM™? coOTIHETITTEHHO).

Kpoxte Toro, kak noxaaann n patote 17], cornecTiioe neficTtBHe CTaTHUECKOro
sppexts Hia — Tennepa 1 TPHrOHANALHOrO KPIUCTANMIYECKONO MOAA NPHBOAHT
K OTKAOHEHINIO OCH 2 AH-TEAACPOBCKOTO KOMMIEKEA OT OCH 9€TBEPTOro NOpRAKa
NPaBHALHOrO OKTaSApa. Yron OTKJOHEHHA OMKCHIBALTCA COOTHOWEHHEeM

2= A

°=5valsl- &
KOTOPOEG NPH NMOACTAHOBKE B Hero noaydeunod ouenku A/A, ~ 0,6 naer yron
® ~ 20°, B 3akcnepHMelNTe OCH Z KOMMJIeKcOoR MeaH 06pasylnT ¢ TPHrOHaALHOR
ocbl0 KpHcTanna yron 55 = 1°, T.e. yron ¢ panen 0= 1°

lNpuBeneHHbe OUCHKII YK23LIBAIOT 112 HEBO3IMOXHAOCTL OGLACHEHHA HaGaI0-
AAIOWEACA Pa3HOCTH g, — @ COBMECTHhM AacHCTBHEM CTaTHyecKkoro 3¢$derTa
flua—Tennepa 11 TPHrOHANKHOrO NOJAR MATPHLL,

C apyrofi cTOpOHbI, yueT KOoneGaHnufi KOHDIUTryPaUHH JIMFAaHAOR B OKPECT-
HOCTH MHIIHMYMOB 8AHAa(GATHYECKOro NOTeHUHaNna aaXke 6e3s yuera TpHroHanbHof
KOMNOHENTH 3S/EeKTPHUYECKOro KPHCTAAAMYECKOTN MONA TNPHBOANT K CREKTPY
3I1P, onKchBaUEMYCA TPEMA PASAUUHLIMH g-baKTOpami [6.18.16]

Bocnoab3osaBlunch, HanpHmep, peayabTaTamH paboTul [1%), moxnrO noay-
9HTH

64 9 V' E;7Ve
gu—gx--g,fexp{—-.—]—,,ﬁ.—'}- “
11pH BEAHUIIHE AH-TENNEPORCKNHA 3Heprit £ ;7 = 3 - 10° cx~1 iy xapakTepieTH-
neckoft dactore fiwg — 350 car! I"r noaywennas A 9KC NepHMEHTC NAINOCTh
Gy — €= MPHBOAHT K PalyMHOMY SHAYCHHIO BLICOTIM 6G8Pbepa memay 0OTCHUM-
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8 H. Bacroxos, C. H. Jlyxun. T'. A. Uunyadse

aNbHBIMH MHHHMYMaMR Vg = 100 ca~!, HO CYWIECTRENIIO MenbWweMy, 4Y4€M B CAY-
4ae cHETeMbl Cu®® B JBHTAH-MATHIEROM uTpare (240—265 ca~t [33)).

M3 ncero #3.10XeHHOro CACAyCT, YTO HaBNIDAIOULIIECA B ONKHCAHHLIX 3KCIlte-
pumentax ocobennocTi cnektpa 1P Cu* po dTopocnankarte unika (HannuHe
Ipex 2-MAKTOPOB) CRHAANLL NIC € POMGIMHOCTLIO HIYTPHKPHCTAMIHUCCKOTO
110351, NEeiICTBYIOWEry Ha N3PaMarHHTHLIN HOH, 3 IPHCYIRH NPORDACHIIO AHHAMII-
Kl ROEPHOTO OCTORA B CAYY3de CHALIION AH-TCANEPOBCKOA CRAJIM BCAEACTBHE
OTHOCKHTEALHO 11COOABINOTO JHANCHHA BLICOTH Gaphepa Ve MEAKAY MOTENUHAND-
HUBIMH MHIIMYMaMK adna6aTHyeckoro noTelitHana. Crextpw SI1P 10/106HLIX
CHCTEM CJICAYET OMHCHIBATD 11 B PaMKaX MORCASN ecTaTiiveckoros sgderTa Ana—
Teanepa, a ¢ npupaenciineM TeopHH BHGPOIIILIX COCTORHMIL.

V. N. VASYUKOV, S. N. LUKIN, and G. A. TSINTSADZE

MANIFESTATION OF DYNAMIC PECULIARITIES OF THE
JAHN — TELLER FFFECT IN THE EPR SPECTRUM
OF Cu** IN ZnSiF, - 6H,0

The EPR spectrum of Cu?* Jahn — Teller centers in ZnSIF, - 64,0 has been stu-
dicd at a Irequency of aboul 74 G//z. The spectrum can be described within lhc model
of three reomelrically noacquivalent centers with the rhombohedral g-tensor: gp -: 2,467
= 0005 g, = 2112000, g«= 2.10=001: g, — g "~ 0.0097 == 0. 0005 The
g-tensor rhombic form lound cannot be explained qu\ntllnllvely by a combined aclion
ol the stalic Jahn — Teller elfect and the crystal-leld triconal component, without re-
course to the theory of vihrational states in the case of strong Jahn—Teller coupling.

LIST OF SYMBOLS

Q.. Q5. normal coordinales of octahedral deformallons; S, spin; , Bohr magnelon;
H;. magnclic-licld componcnl Ri. Aq. elcment of Lhe g- tensor and superfine interaction,
respectively: A,. 8,. Ay, d-icvel splitting in cubic and trigonal field, and by spin-or-
bital interacilon, rccpechvtl) D, zero field splilting; @, devialion angle of the z-axis
for the complex with Cu?* ion from the fourth-order axis In a regular oclahedron;

L7, Jahn — Teller energy: V. tunneling barrier value; Aw,, vibrational energy.

FIGURE CAPTIONS

Fig. 1. Angular dependence of the EPR speclrum of the Cu3*: ZaSiF, - 6H,0
syslem in the plane conlaining Lhe z-axis of two centers.
Fig. 2. View of lhe EPI spectrum of the Cu?*: *ZnSiF, - 611,0 system.
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VIR S3v s
I. 0. GAGAKHIIBHAMN, I'. N. KEKENWA3E, H. N. KEKEAHA3E, I A, UHHUAL3E

BJIHAHHE y-PAAMALIHH HA TNPOUECC NEPEXOJA
B CBEPXNFOBOASAWIEE COCTOASHHE B KEPAMHUKE Y—Ba—Cu—0O

Hecacronane pansnene y-padaavnn npa 3CN n 77 K na x4p-KTepucTHkn CrRepxapo-
BOANWH X NAPLXOACD UTTPIEBU Y KepaMHK Ha6a101832Ch SHANNTC. ILHUA HABNCHMUCTL Napa-
MCTDOR OT J03W 06GIYMIEHNA, OCUBCHLD PR MIIKOTCMNTPATYPIOM 0Ly 4-in. B nocaeanem
cayuse swsoneno cxucuenne Te BBUIC NCXOINOCO INAUCHMA,

Havaemire sansnua suetnnng eo3leficTsitli, B 4acTHOCTH HAEpHOro uanyuve- -
UHI, 1) CEONCTDA  BLICOROTEMICPATYPHBIX CBCPXIPODOAHIIKOB MOMET OKasaThc
BaKHLIM (DAKTOPOM 27171 PACKPLITILA

25 Feo . | (DH3NYECKOIT CYNIHOCTH 1 MeXaHH3NA
g maee, YKaOaNNOro Asaennn. CobeplueHHo
i i ooueminano Takke i ero Goabwce
Sist npukaainoe 3navenie |').

& B nactosiueit paGote nccaezo-
=10 BAIILI  KEPAMIYECKIle COCAHNeNI]
< " Y-—-Ba—Cu—O, noayuennne Mme-
5¢ ! 1onom TBepaopasnioro cunteza. Fie-
plec 3 ! CACI0BA NN HOKUIDAN NAASIUHE HCT-
(v | KO (HKCHpyemOIo CBCPXNPOroAs-

© 102 °  mero CocTOosHIA., KOTopoe MIIoIo-

T.K KpaTuo, B ‘reHene ianreabioro

! BPCMECIH 113AEKIIO §I HIGHIMCHNO ROC-

Pur'. 1. Poayartotht Rawisknod o6paCoTen TeM- NPONIDOAILIOCK B BKCHEPHMENTAN
NEPATY PHOMA 3ABHCHMOCTH VICABIOFO CONMUTHRIC. i 2

wng p(T) aGpasity Y—Ba—Cu—O apn 7, = 1PN wsyepenmu 7, n AT *). CG-

=95 K, AT =-3 K: Toukn — srcnepusment: xpi-  Pasitul 00AyuaI8ch P-KBaITaMi na

oan / —dp,dT: 2, 3, 4— anapoxchvmponaniie  yeranoske PXM-4-20 (Co™) upn

upAnke. Tenncpatypax 300 u 77 K. Temne-

PATYPHUA SaBUCHIMOCTD YACALIOTO

CONPOTHBACHHA p (T) NIMCPANACH YCTBIPCXIOHIVBLIM MErn,10M NPH PIKCIIPOBAN-

HOM 3HaYeIlH HIMEPH ICALIIOTO 10KA. MIIPABACHHC IECHCPUHMCHTOM 11 00paCoTKa

RAlHEX OCYULCCTBAAMICE ¢ ovoinhio IBAM  aHckpa 226».

Duao oOnapymeno anasunteaunce pansinie  y-o0ayueinsi Ha - 31adeHIs
Temnepatypu nakwada (7..). wonna (7,.). cepeannnt (7,) 1 wHpHHL nepexeni
(AT) B cuepxnposoasyee cocroniine. OccGCHIIO OULYTHMO OHO NPOHJINETCH 1IPH
HHIKOTeMIICPAaTYPHOM OOy ueNsIL.

Buuay Ttoro, uto fAocae AeilicTRIA painaiiy BCC EPEMH HIMCURETCR e

* Toabko Jopma KpHBoil p (T) H4 YYACTKC. 1CPEX0ID - B- CBCPXIPOBOASIGEC COCTOA-
e, 110 il yACAbIOR COujOTHBACHNC, ApeacTanncien Coace yaohuum onpene-
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Bausnue v-paduanun #a nepexsd d COCPXNPORGIILEE COCTOANUE

ante T, u AT ucpes anavcuna T.n n T.,. [llocaeanne onpeaeasaics asyma
MCTOAaMIL: (10 KACATCALIKIM 1IPHMBIM, 3NNPOKCHMHPOBANNNM Banwe T, U Jike
Ter» W NO 3KCTpeMyMam IHdxpepeHInanLHORA KPHDOM € lcnoab3oBaHiies DBM

(puc. 1).

BuHavane uayuancs o0- 525 a asas8das
pa3scu, obayueuuniii npn Yoy
300 K B uutepsane ¢mr:) &%t o°:33??'aa
sucon (I - 10t — 1 . 10'%) - 0,2,
y-ipanr/em?. Ha puc. 2,a &S| °, 8.

NoKasaua TeMiepatypHas LN %o .8 . -1

3aBHCIIMOCTE  YAeAbIIOro 0 °°|:AA . ’-2

CONpOTND.ICIIHY  NaHHOTO o%0a® . o-3
oOpu3ua (Kpuozn J — He- 5 oJonaa . a4
xoanoe cocrosine). [pis no- §3° a .

ae -=z1 - 10" y-kBant/cM?® R fﬂﬂﬁﬁ.......n-"

(kpuspan 2) waGalozan- 23 55 rrs 00

cn pearuh casur p(7) B
CTOpPONY HH3KIX Temiicpa-
Typ Ua 4-G Tc (133
= 95,3 ). HDaavHefiwee
ypesmuetie fo3nl 00.ayve-
HItA BagoTs a0 (b —= 1 x
x 10 y-kuaut/eM® BLI3LI-
Bano o6paTiiblii NO Temne-
paType caABiIF, YTO NPORAD-
ANAOCH N CMCLUCHHH KPil-
soil  (T) B cTopony nc-
XORHOH, IPH 3TOM yBenH-
ueHite ¢vo3nca Ha nops-
JOK BLI3LIBANO CMEULCHNE
T, npumepro na l K, a -
puna nepexoaa A7 nocte-
NeHHOo cymanacb. YKalaM-
Hbifi Mpouecc CONPOBOM-
RANCA CNAGLIM YBCAHYCHH-
eM yIenbHOro ConpoTin.ie-
JNA, 3MEHeHIeM 3JHawve-
will Tea 8 Teey a8 Takke
hopMBI KPHBOIT: HA YYdCTKE
nepexoaa B CBEPXNPOBORA-
1llCe COCTOMHIIE HIMENRICA
ce nakaon. Heofixoanso
NOAYEPKHYTh, NUTO H3JO-
CHHOC BblILE XOPOILIO KOP-
peanpyer c JaHtikMi, HO-
AVUGHIILIMI  ODW  PeHTre-
1nopckom  oflryyvenun  uT-
TPUEBLIX  CDEPXApPOBOaAs-
BUIX KCPAMHK, B 0OCO-
Gentioctit  ann  ofipasucs
c wipoknm AT ).

[Tpt  makoTemnepa-
TYPHOM OBayeNnny y-KbaH-
TamMK B uensx Goace nar-
ARANOro NAGIIOACHNH COOTBETCTBYICILIIX H3IMCHEHIIH cneunaabno Guwa oTo(pan
ofipaseu ¢ tuHpokum nepexotom (AT = 13 K; T, = 874 K).

BhinB.1c110 2000AbHO CHALHOE H 1IECOLIYHOE BJNNHIIE RAa XAaPaKTCPICTHKH
CDCPXNPOBOAMIUKX NCPEXOJNND Y-PAAHALNI NpH oGayuenun una 77 K: peaxni

L1073 Omecr

L1072 Om-cn

T,K

Puc. 2. Teuneparyplian JaBHCHMOCTE Y ACABHOFO CONPOTHB-
Jennn oﬁy_u:ua Y—Bo—Cu—O0, o6ayycHHOro Y-K8i1usH:
a—npn I =30 K, D=0 (/); 1.0 (2), |-10'7 (3).
1.10" (4) y-xpaur/em?; 6—npy Tom77 K, @ =0 (/).
1.10% (2), 2.10'% (9), 3- 10’ () y-xpaur/cu?; e — npn
Twm77 K, (D=0 (), 4 - 10 (5), 5. 10'% (6) y-xsant/cu2.
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N 1. Nasrs-Base. B 1. Hauux, /1. H. llass-Baav u dp.

casur KpuBofi p(T) na 2 K B CropoHy HH3KHX TemnepaTyp oOGHapykeH HPH
maaoit jqose @ =1 |0 y-kpaut/cM® (puc. 2, 6, Kpusan 2). lpn ® =2 x
x 10! y-kpant/cM?* NponCcXOAMT HOMTH NMoaHOe Bo3Bpawrelie KPHDOA B HCXOA-
tioe nonoxkenue (puc. 2, 6, kpusas J). Onuavo nocaeayollee yseanderne ¢aw-
sHca (@ =3 10' y-kpaHT/cM®) BW3BANO (OBTOPHBIA CABHI KPHBOA B CTO-
poHy unakux temneparyp na 2,2 K (pue. 2, 6, kpupan 4). Haabuesiwee ysenn-
uenne Aoaw 10 4 - 10" y-kBant/cm® npuseto k noswiwenmo T, (89,7 K) orno-
CHTEALHO HCXOaloro nphmepto na 2 K (puc. 2, 6, kpusan 5). Mpu ® = 5 . 10'*
Y-KBaNT/CM® Ha6A0aaN0Ch HeIHAUHTCALHOe YMeubweHite T, (puc. 2, 4, Kpuran 6).

Caeayer orvetuTb, uto iuupiiia nepexoaa AT NOCTENeHHO YMeHLIN': Aach
Haunnan ¢ O = 10" y-kBaHT/cM®. 3acayKHBAET TaKE BHHM3HHR TOT (aKT,
YTO B 3IBHCHMOCTH OT (p103HCa abayvennn T, n3MeHAsach B auanasoHe 77—
33 K. a 7..— 8 auanasone 94—97 K.

Kpome toro, npn ® =3 . 10 4 4 . 10 y-kBant/cM® naGaropanoch nosb-
Acline NOAYNPOBOAHKKOBOrO X01a NPOBOUHMOCTI.

ABT0pbI BhIpaXaloT (UiarofzpHocTb 3a roMows B pabote Jl. I'. Jkanapna-
ae, T. A. Hakawmunze u M. §I. UyGaGpus.

G. O. BABAKISHVILI], G. P. KEKELIDZE, N. P. KEKELIDZE,
and G. N. TSINTSADZE

EFFECT OF y-RADIATION ON THE PROCESS OF TRANSITION
INTO SUPERCONDUCTING STATE IN Y-Ba-Cu-O CERAMICS

The elfect of y-radialion at 300 and 77 K on the characteristics of Lhe superconduc-
ting lransitions of ytiric ceramies is investigaled. A considerable dependence of the para-
melers upon the irradiation dose was observed. In particular al low femperatures; in the
latter casc the displacement of T, alLove the Initial value was found.

LIST OF SYMBOLS. p, specific resislance; Teo, lemperature of the bezioning el
transilion info superconducting state; 7. lfemperature of the cnd of the trunsition;
AT, width of the transition.

FIGURE CAPTIONS. Fig./. Compuler processing of the temperature dependence
of specille resistance p (T) of YBa,Cuy0;_y atl T = 95 K, AT = 3 K; points — experi-
men!; curve /| — dp/dT; 2, 3, 4 — approximated curves,

Fig.2. Temperalure dependence of Lhe specific resistance of YBa,Cu,0;_y sample
irradiated with y-quanta. at 7 = 300 K, D = Q(/), | - 10'*(2), 1 - 10"7¢3), | - 10'* (),
y-quantum’emn® (a); al T =77 K, @ == 0 (/), 110" (2), 2. 10" (%), 3 . 10" () y-
quantumicm® (6); al T =2 77 K, & = 0 (/), 4 - 10'0 (5), 6 - 10'® (6) y-quanlum/cm? (s).

). Bausnuc PEHTTENOBCKOrO MIAVUCHEN 13 XAPAKICPHCTHKN CBEPYMPOL-ARUINX NEPEXO-
00 o Kepamnke Y—Ba~Cu—0/10. C. Xoraos. 3. T. Zarocthn, 10. T s
nensko uoap. S QHT,— 1988.— 14, Ay 2.— C. 207—20,

Craepxnpoaniusocin 8 Abyx cueiemax Y—Ba—Cu— O/ I. T, Kavapasa. H. 1. Kexe-
anaze, I'. . [lnuuaase w ap, // Coubiu. AH FCCP.~- 1938, -- 128, N ). — C. 65—0G8.

TOuan=cKNfi FOCYIIPCTBENINS V-1 Moavieno 19.04.88
Vin-t kubepnerikn Mi 1070
r. Tonancu
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Abslract —Speciroacopic and dynarmic properiies of T . YLIF, as an visble and ultraviaet lesing relerid
e preriad. Absorplion ard fluoraooonce spocira d roomtomparalure woe wsod (o odermine lhe rawtios
betveen the crysta filed levels of 3He, and 'D, I, 3P, ¢ ; manitalds of Tm™. The fluoresonoe Intendlies,

brancning rahvas and luorescerce

asves & differam conoertration of T ae memsed The mos

docay
favarabl e uorcseonae channd for uitraviold 1asing 15 oberved.

1. INTRODUCTION

For lasing In visble and near Utravidd spectral
range, among tha lons of 4N configuration, the Tm>
ion with a smple system of lavds (Snglet and tripldt)
seam 10 bethe moet remarkable{1-5). Thetams '0, Y,
and>P areintheranged 27000-40000 arr!. This fea-
ture and the type of luminescence provide for wide
vanidy of ways of punping and for implementation of
lasing that Is tunable in 3 shart wavdength spectral
range. In orda to sededt an dfidert I&ing schame,
spoctrd characterigtics of lon host, end dynamic char-
aden stics of absorption and emisson processas should
to bo studiod. In contradt with Sandard spectrascopic
problams, in laser aystal ressarch higher dopant con-
u:qaiora ard room lemperature shoud be consid-
[:{

Thiswark isdedicaled tothe Tm?* ion A
and dynamics o transitions in YLIF, arystal. The study
has been condudiad & room temperature for two differ-
et dopant concentraions. Numbe of authors [6, 7]
have oonducted similar reserch. However, it seems
that tha investigalion has not been fully, carried out far
transition dynamics Besides, |he experimentd daa
and its inlgpretation seam to be inconsistert. For the
manifalds '0,, 'l P, 4 ; the absorplion specira and
fl oresconoe have baen invedtigated, and the reaults @e
disassed inthe cuTent work. Sincethe ™, 5 ¢. F 2 1 4
and 'G, manifolds have been studied in detal and in
this paper they had not besn considered.

2. THEORETICAL CONSIDERATION

Nomondalure, labaling and order of multiplets for
4{ 2 dedron configraion of *freeion” arefollowedto
[8. 7). Thefreaion Hamiltonianfor Tm> (41 2) isolften
written as asum of dx tams

Hr = HeotHg+ Hg ¢ Hyy + Hem + Hg o

Q)

corresponding (o the repulsive Couomb, spin-ortit,
spin—spin, spin-othar-than—ortit, dectrodtaticdly cor-
rd ded spin-orbit, and configuraion interadtions (8, 9.

Tm™ ion that substitute for Y2 jons in the YLIF,
expariencathe aydal fidd of § symmdry. Thusthe S
aydd field Hamiltonian can be expanded in tams of
sphaoicd tensors logive

Ho = BiCi+BeCy+B;Co
+BJ(Cy + C2) +BYCL + CL).

Acoording to the total Hamiltonian Hy = Hg + He,
70 enargy levels @e allowed, which are abta ned tras-
farm aoccording to one of four irmedudible represata-
tiors (T, My, [y, ad T of S, paint group. The levds
characteri 2ad by wave functions trandfarming as [, and
Iy @re degonorale and are designated Iy 4. Hardndfter
the respactive natation will be usad.

Oplicd transitions in &, goveming by the dectric
dipoleinteraction leads to thefallowing sdledion niex

(&)

On the ather hand, nonradfiative rd axation batwesn
dectronic staes of rare-aarth ion In the aystdline hot
oaors by lheamission of absorption of phanors. YLIF,
fatice has an f ective phanon of 490 amr! {10]. Can-
soquertly, rdaxation batween arystaiine Sak levdsof
a (S L) J manifdd is aocomplished by ane or two-
phonon processes, that quickly establishes a Baltzmann
populdtion disribution. In order lo conserve enargy,
usudly, highar number of phonoms are invalved in
rd awaion batwesn (S L) J manifdds Hence, the pro-
mismﬂ\dow&'&ﬂl.ﬂ&ﬂmlhasgmna
roam tempergure it Is possible to use a version Judd—
Ofdt theory where the Sk etructure of manifolds is
negledted Shauld the nead arise. a phanomenalogicd
description of the multiphonon rdaxation processes
could be provided.

L=T, I=j.

1262
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The in acoordance with Judd-Ofdt theory [12,
13}, theline strangth of foroad dectric dipole transitian
4, Can be expressd

%= Y aluarasiu™ertaseinl’ @

te248

whare (), are the Intensity perametars: (...JUV]]..) is
the doubly reduced matrix o ements of unit tensor oper-
aars UV, J and J' ao the tatd angular momenium of
intid ad find staes. respactivy; L, Sand L', S @e
dfferant tatal arbita and spin quantum numbers core:
sponding to J and J'. a denotes all additional quantum
numbers.

Alayg with forced dedric dipale trarsitions the
magndic dipole transitions 8,y &¥8 df the great impor-
tanoe as wdl

Sma
(O]

2.2
: ',’ G4 faSLIIL + 23141"[asu1.|')|’.
mc

Appzantly, tht magnetic dipole trasitions do not
dapend on the hodt 1aftice and thar Intens lies must not
vary dus to nearest environmant of therare-earthionin
the gystalline lattica

Using the intensity paramaters and doubly reduced
marix demants, in the first placa, one can obtain the
probability per unit time for a single 16n in an excled
gae [[w9.])J) to de-excite by spontaneous anission
(Eirstein cod fidant) lo alower sae|(aSL]J)

Ay =

= oin'e?d’ [minf+2)
2+ 1) -

5 S..*nfsw}- ®

in this expresson A and A = 1/A are respectively the
tansition wadength, and the ranation enagy (in
wits d an’). n, in the rdractive index of relevant
aydaline i & the rarsition wavd ength.

If theinilid i-state spontanecusly inanum-
ber of teminal states, than decay time of initid staels
gvenby

3= T A0 i, M
]

and rd aive probabilities (Branching ratlo) for the dif-
lerant sportaneous transitions can be cbtained fram the
following expression:

Al j
B, = (1. §)
YA

4

Sunmaion In (8) IS carled aut for all spontaneous
trasitions from theinitld |[[aS.])J) state.

= nAuLi ). 9
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Table 1. Spotaneous emisson lity A, meaured
end caladated branching ratios ), of redigive trandlions
tromthe 'D; menifold of T (2%) InYLIF,, T = 300 K

Trandion | A (nm) | A(S™) [ B cacul. | B, exper.
'D,—Hy| 3610 [ 35610 | 02997 | 03804
—3,| 4540 | 66680 | 0.6610 { 0.5001
— My | s140 3864 | 00033 | 0.0075
— 3, | 6640 | 6135 | 00516 | 0.0203
— ;| 7500 | 5003 | 00421 | 0.0631
— F,| 7860 4336 | 00365 | 00203
— G, | 1600 6843 | 00058 | 0.0083
Table2 Spontaneous emisson lity A, measured

, of radidive transitions

and cacuated branching ralias
n?rn”( ) INYLiF,, T=300K

fromthe 'l manifold of

Trenstion | 2, (am) | A (s") [B (calcul)|p; (exper)

Yg—3Hg| 2880 5764 | 00842 | 0.0802
—IF, | 460 [ 33720 | 05511 | 06227
— 3, | 3800 3678 00060 | 0.0095
— 3, | 4535 8725 | 0.1589 | 0.2018
—JF,| 4936 1054 | 00017 | 00218
—3,] 5130 | 3131 | 00512 | 0.0461
—1G,] 7680 | 8102 | 01324 | 00138
— 1D, | 1560 Zr76 | 00045 | 00043

Based on the above presented expressions and the
daa of [6, 14), in this paper the aeous decay
times and the ing ratios for exciled *D, and 'lg
manifdds to alowar saes has been caadaed. (Soe
Section 4 and Tables 1and 2.)

Above considered model is rdaed to a sngle-parti-
de problam. In this case the Intaadtion batwean the
rete-earth lons in the cryddline ldtice Is considared
negllgible bacause of shiading of 4 orditals. Hovwever,
for the high concantrdions of doping tho coopardive
processes will influence the Inleradion. These
lems will be disoussed In detail in the further publica
tions.

3. EXPERIMENTAL SETUP

The optical absorption spectrain 27000-40000 am!
band far YLiF, : Tm?* orysia's has bean recorded by a
spectrophotometer Specord M40 (UV-VIS).

Whle investigded the luninescenca, high lying
manilolds of Tr ion have been sdadlively exited by
Q-switchad, YAG : Nd?* laser (A = 1064 nm) In pulse-
repalition moda The 'D; ad *P, manifdds ware
exated by the frequancy-tripled (A = 354.7 nm) axd
frequency-quatered (A = 266.0 nm) laser radidion,
respativdy. The pulse width of |aser was 20 s Fre-
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Abxorption, rel. units
030

02st

0.15
0.10}

003

s

fig 1. Rcom
(b) 2% sarpla

quancy -quartered radiali an was receivad doubling two-
fold the | aser base frequency. Frequancy-tripled rada
tion was obtaned by mixing [requency-doubled (A =
532.1 nm) and bewse frequency radi aion.

All luminescence spectra were recorded in 180—
1100 nm band by high-rasol wtion diffraction system —
double diffraction spectrograph/monochvometor OFS-
452 (1200 grooves/mym).

The radiation has baean detecied by phatomultiplier
tubcs for comesponding spectral ranges. The dedlric
sgnas were procassed & a lder Saga In the Laser
radaion avarage powar and enorgy meler, IMO-2N
was empioyed to measwre tho absolule powar and
enargy of exciting | aser pulses, and calibrale photomu -
tiplier tubea. The regiraion o dectric signals was
parfarmed by the sdedtive raovaitmeta UNIFAN-
Z33 and recorded by the chart rocorder. UNIFAN-2X3
parfarms salectian [n pul se repetitive mode. The dacay
airves of luminescance ware stared by osdllascopa
Resulting information was digitized end processed by
1BM PC using Origin sof twara

TheYLIF, (YLF) arystals usad inthis sudy have the

C4, space-group symmetry with four fammsa units par
unit call. Theldtice site symmeries of theians ere Y
(). Li* () and F(C,). Tm™ ions that substitule for
Y experience a crystal fidd of §, symmetry. All the
samples used ware high-qudlity single arystda

37 7] 39 0
‘Wave avrober, em~?! x 107

o TP : YLIF, In the 34000-39000 an™* energy range (a) 1% sarrpie and

4. RESULTS AND DISCIUSSION
41 Nnrplion &u:ra

Fi m1aﬂ2g}m‘l on spectraof
hlgh Ig‘i'rg e ’Pa and ‘0, manifads of Tm"'
ion. The spectrafor dopant concentrdions of 1 and 2%
havo boon rmordeda 00 K.

The main room tempersture measremant have the
following distinctive fastures All Stk lovds of H,
ground-sate manifold are In the 0419 o range and
a the room temperature (kT = 200 am') are popdatod.
Heanca, in the absorplian prooess the various Stark lav-
ds o H, take part dong with the ground-state Sark
leve. Thua the absorption spactra |8 formed by addi-
tioral linesi.e hot bands. Thesalines areformed dueto
transitions fram the various ground-state manifold
Sk levas, bat the ground-datle Stark levd to the
Sark levels of high lying manifolda.

In the sbsorption spactra fowr dindd groups of
absorplion shapes are dearly obsarved, which areidan-
tified @ 'D,, 'ls. Py, P, manifolds (Figs 1 and 2).
However, the identifiction of %P, manifoidis complex.

Absorption comrespanding to the Hy — P, tranal-
tiors is observed in the 37600-38800 am! ranga
Acoording tothe sd ection rdesfar the §, local symme-
try (3), and akdng in acoount that & 300K dl Stark tav-
ds of H; grond-ste manifold must be apprad-
matdy equally popdaed. In the absorption spactra 29
M, — P, transitions should take placa The analysd's
of the ewdope curve expliagtly points that observed
shape with peslcs & 37730, 37760, 38020, 38240, and

LASER PHYSCS Vol 11 No @ 2W1
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Absorption, rel, units 28010
3s; i
so} 260 zmo
st ' 17930
20k 77990
28030
st
27630 ,
1.0+ 27 77
0.5} _JI\
o}
0550 s 280 285 29,

Wave number, em™" x 1

Fig 2 Room teTpasure sheorption spectrum o TP® : YLIF, in the 27000-20000 em™! energy ranger (a) 1% samgde and

(b} 2% sxvola.

38300 an'' isformad by superposition of L orentzians
comasponding to the I, — T (i # j) trensitions with
diffaent anpliludes.

Absorption corresponding to the H; — P transi-
tions is observed in the 38100-36700 cm™' ranga
Acoarding to thesalection rulesfor the S, local symme-
try. 17 vansuons shoud contribute to the absorption
spadra Al the room tempadwe, lhese ransitions
make thyes groups of spediral lines The peak obsarved
& 36530 an-'is fit wdl to the Lorentzian curve and
may be 1dantified as axrresponding to the *Hg (0 am™;
I)) — P, (¥540am; I () ranstion. The andlysis
o the shape o the spectra line with padk at 36480 !
yidd that this lIine is formed by the 3H, (0.30 am;
I3 M — Py (38480 an'’; Ty) trensitios The
wide spectral line with pesk a the 38190 cnr! corre-
sponds 1o the transitions from the high lying Stark lev-
ds d He manifdd to the Sak levels of the P, mani-
fdd

As it wa mentianed ebova, while idatifying the
avagy of P, manifald saverd probiems ware enaoun-
tered. At the moment. the consensus has not been
reached 10 which enargetic gtdte the %P, manifdd
baangs t0. After Jenssen & al. (7] the enagy value of
P, is 36830 am’. At the same time Dulick e al.
reported (6] that the exparimenta and cdauidted data
for P, is 35540 an -,

Dueto locd symmetry, the Sak levels of *Hy man
itold participating in thetransitions to 'P, have the fal-
lowing enargies 0, 30, 270, 305, 334, 407, and 419 amr™!.
Afta precise study of absorption qaa:.rainlra:iSﬁOO-
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35900 am' range, for the both concartraions of a
dopart, smal bumps are cbserved a 35480 and
35770 cnr' (Fig. 3). The bump a 35770 onr* could be
formed by tho suparpasition of following transilions
M, (0; 30 am?, Ty; Ty —= Py The bump a
35480 am! wn.ldhelotmdbylhemﬂgwpd
transitions Mg (270, 305, 334 an™'; [, 15. 155 ) —
P, Therdora, aocording to these assumplions the
enargy of 3P, manlfold would be 35785 an™'.

Absorplion comesponding to the H, — Yl transi-
tions is obsrved in the 34300-34900 am-! ranga
Acacording to the sdeclion ndes for the S, local symme-
try, 75 transitions shoud manfest in the absorption
spectra Because of the big number of transitions & the
room temperalure, It isimpossibleto identily each tran-
sition. Howaver, two bands formed by two groups of
transitions with peaks & 34490 and 34770 an™' are
observed.

Absorption corresponding to the Hg — D, tran-
sitions is obsarved in the 27500-28400 an!
(Fig. 2). Acoording to the slection rulesfor the §, local
symmetry, in the absorption spectra 29 transitions man-
ifest. For the 2% sample thres paaks and the shoulder
fram the higher energy dde are dearly observed. In
can o 1% sample the five padks e observed. It Is
obvious that each paak is farmed by the cartain group
of transtiona Two of these pesks & 27630 and
27930cm! ooincida The pasks & 27990 and
28030 anm!, which are observed only for the 1% sam-
ple due to the concentration broadening overiap and
form the pesk ad their center of gravity—28010 an™'.
The shoulder in the range of 28200 cm™?, observed for
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Absorption, rel. units
0.010,

0.008

3
0.006} ’ o
ssasi

0.004
0.002

oF

HS 770

3532 354 86

Fig 3 Two ool burmps between ' ans P,

both 1 and 2% samples, does not fit into the known
schames of ransitions between Sak levdsa2 T=7T7K.
Theson schemas are basad on the daa provided by
Dulick et al. [2]. The sSimilar shouldar for the differant
concerirdions of Tm? is obsarved both in the
Y Al.Op hott and in tho silicate glass host.

40@[ (3) ®)
| —— ';'
35000 "
7 5w .
W
30000}
. 1 [l :ﬁ-
23000} Vb o ! ™
l ; ; ol o
20000[ e 3130 ks
T 4233 am L
FL—- RSen
15000 . .
10000} [Tin-
3000 ! -
% 'rlll- is |- 340 wn
0 'y

Fig 4 Energy level dagren d Tre?® inYLIF, ond irere-
tion schamm (e two purp wavdengiha u)ZEBrmni
(b) 354.7 o Traroitons cavezponding to Lhe rarsent flu-
orescencs oo omytted

36.0 36.2
Wave umbar, am™! x 10°

358

ved in

It is rdavant to paint out that the absorpllon spectra
for 1 and 2% samples have diffarent spectral Sructura
That indicated the Incraasing contribution by coopera-
tivedfeas

42. Fluorescence Spactra

Figuwe 4 llustralas the Trm?* enargy levels dagram
in YLiF; basad an the absorption dala Fluorescence
form the 'D, manif old was excited by the frequency-ri-
pled YAG:NG”' laser (A = 354.7 nm) The exdtation
scheme and obsarved radiative transitions (180 nm <
A < 1100 nm) are presertad in Fig. 4b (observerd tran-
senl trandtions are not shown). Figure 5 shows the
whala, narmalized spectra of luorascance from 'D,
manifold. It must be notod, that the moet intensive e
the 'Dy — ¥F,, H, ransitions.

Figwe 6 shows the absarption spectrum from the
ground MH, to 'D; maifold, and the Auoresoenoe speo-
trund '0; — Hg transition. Theintensive fluorescence
is obsarved in the 368-353 nm (27900-275000 arr’)
rage

Figure 4a shows the exdtation schame and abserved
transitions for g and P, y ; manifalds P, manifold
has bean exdited by the quantum of the (requency-quar-
tered YAG:Nd, |aser (). = 266 nm). Then two and thres
dfetive phanors of aysdline lattice required to
bridge consaquently (he energy gaps betwean P, P
Py, g manifdds Hanoa, due to nonradiative relex-
ation fram the 3P, manifd d, the 14 levd is afectivaly
populated via the P, level. High numbar of phonons
are involved in these rdaxalon process. Therd are the

LASERPHYSCS Vol. 11 Na 12 21
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Nurrualized inseraity, rel. units
08~ 'D3F,

ID‘-’H.

04}

12 14 16 18 20 22 23 26 28 30
Wave momber, ao! x 10°
Fig s i fom 'O,

Iniensity., rel. units x 10*
0s

"‘."’Fl

03
02 L
[ AN
JP|_JF.

or

R S
30.0 305 31.0 315320 325 330 335
Wave number, an™! x 10°

Fig 7 Puorecareirom ¥P; and 3P4 1o ¢ & room tem-
poRwe

rocess |s much dower (see Section 4.3). Floressence
om P, and P, manifolds are detected in case of
anosecond durdtion of exataion. Figure 7 illustrates
» Nucr escence specira from these manifolds to °F,.
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Rel. units

3l

0
] 210 215 280, 285 290
# ™t x 107
E 1D = H,
2'a

Fig 8 g —« 1D, dhrorption and 'D; — = Mg Nuores-
spotra

Normatized inlensity
0.7

06} Yo F,
03|
04}
0.3
0.2

ip ‘."’Hl
o1} Ampix$
Y6 Hs
(]

3

TR

20 22 24 26 28 30 32 34 IS
Wave number, am™! x 10°

Fig. 8.} form s of reom temp

we

Figure 8 shows the normdized specira of fluores-
aance from "Iy manifald In the 280480 rvn range. It
must be noted, that thé mosat Intensive ones are the
g — ¥4 H, Uansitions.
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Rel. units

Fig ® :'H.—-. Y4 asorption and Yo — ‘H‘lluuo
<once spectra

Figure 9 shows the sbsorption spectrum from the
ground 3H; to 'l manifold, and the fluorescence spec-
trum of 'lg — °H, transition. The Intansive fluores
ance Is absarved in the 285-291 om (35000-

343580 am™) renga.

The exparimental vdues far branching ratios (B,)
were ottanad from the normali 2ed spectra of fluores-
aence (Figs 5, 8) for the 'D; and 'Ig manifalds. These
daaarepresanted In Tables 1 and 2. In thesotables e
dso preseniod the caaulaed values of f3, based an
Judd-Ofeit theory (sec Section 2). Mainly, thare is 2
good agreament batwaen the exparimental dta and the
theoretical prediction. Partiad disyepandes may be

Normalized lntensity
1.0

08}

06}

04
(1%)yc® 575 s

0.2

ol
0 20

(2%)to 4S5 us
0 60 80

100 120
Time, us

Fig. 10 Fluorescowe decay asves far 105 (1 and

2% T :YLiFy) supsnmpnsad on the ecponentisl decay
asves

assigned to the ionHdon Inleraction process, which is
not taken into ecoount In Judd-Of et theory,

4.3. Transition Dyramics

{n aocordance with presented schames (see Flg. 4b)
the 'D, manifald is exdted directly with 354.7 nem laser
rad aion. The measured fluoresconce decay curves for
both dopant concertrations are presanted in the Fig. 10
(datted lines). The fitted exponentiad decay asves ae
preserted (solid lines) es well. The “ORIGIN” software
implemented the fitting procadura From theso fitted
arves the time of radiative decay for '0, maniflald was
obtaned: 57.5 ps—for the 1% sample. and 34.5 ps—
far 2% ona It i obvious, that this differencs is caused
by ion—-ion interaction process,

In accordance with preserited schames (see Fig. 4a)
the P, manif old was exated directly with 266 ren | aser
rad aion. Nonradi 2ive dacay of these leve fdlow the
fdlowing scheme P — P, — P — 5. The
meesured ime dependance of the luocrescence inten-
sity for 3P, and °P, manifaids replice the evd ope of
exditing laser pulsa Henoa, the time of radi dive decay
for thase manifolds 1(3P;) and 1(P,) Isless then 10° s

The radfitive decay of 1l manifdld (diows com-
pletdly dilfaent scenaio, Measwed lifdimes far 1
and 2% samples are 88.2 and 66.3 pus, repectivdy.
Figwe 11 preserts the expaimenta dotted |eaned
axves, and fitted asves{ar the ime dependence of lu-
orescence intansities In cse of 1 and 2% samples.
Compering Figs. 10 and 11, one can condlude thal
deczy arves for the 'l fallow the exponentid nde to
mudh less dagyrea, then the 'D; manifold does. The
rdaxaion prooosses between the following manifalds
) — Py — Py — Iy might contributeto tha

Normalized intensity
1.9

0.8}

061

04 (1%)x=882ps

0 0 40 60 80 100 120 140 160
Time, ps
Fig 11. Fluoresoown dacsy asves for Yg (1 et

2% Ten® - YLiF,) mpanmpossd on {he expor decay
arvea
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Tabled Meaarad and ciculded radidive decay times ¢
tor 10,. Yy. WPay, manfaldsof Tav* inYLIF,. T = 300K

a ﬂ&.ﬂ meaxred ‘!(S_.»
1% sarie | 2% sple | CdoJded

P, | <1om I <10ns -

P, i <tors <i0ns -

P, . <10ns <10ns -

Y ' 8B2pus 663us 16341 us

D, ; S1Sps ! MSus 84.1Sus

Table 3 liss measured and caadded rafiaive
decay times far 'Dy, 'l¢, Py 4  manilolds of T In
YLiF,.

5. CONCLUSIONS

At the room tempardture the absorption spectra of
Tm?® : YLiF, ismanly formed by the hot bands. Inthe
absarption spectra sma | bumps are cbserved & 35480
and 35770 ar!. One of these bumps, especidly d the
35786 o' is admittedly identified asthaenargy of 2P,
manifald. Henos, the anergy value df the 'P, manifold
is still i nconsi et

The juminescence spedira from ‘D, manifold are
absarved due to dirext excitation. The radiative life-
times of ‘D, manifold in Tm™ : YLiF, ware measured
far dopart concentrations of 1% (57.5 us) and 2%
(34.5 us).

The dffective excitation chawnd of 'l, via the P,
manilold has been obsarved. To our knowledga, it has
been the firg time when the fluorescance spectra fram
the ¢, P, and 3P, manifalds In Tm™ : YLIE, wae
abserved. The radidive liletimes of 'lg manifald in

Tm™ ; YLiF, were maasured (or dopant concenlrations

40

of 1% (682 ps) ad 2% (66.3 pg). Abod 60% of
absorbed excitaion enargy (266 nm lasor radi ion)
trantormsin g — I, enission Sharp fluorcscence
and suilable radi dlvellf dimes meke thase channels the
mod favorable for the shart wavelength lasing. For
excitation of such system thewlde-band radietion (cov-
aning the ' ¢—P, anargy interval) can be usad as well.
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The influence of small doses of fast neutron irradiation on the
. critical temperature and EPR spectra of YBa;Cu,0;_, high
temperature superconductors

G. Karchava *, N. Guskos ™, S. Glenis ®, V. Likodimos ®, N. Kekelidze *,
G. Tsintsadze *, P. Euthymiou ®

* Depmriasrmt of Plisks. Thelisi Save Univ eraney, Clancimn udze Ave. 1. SRNIR Thifal, Gewrgiws 77 77
hq-'mdl'brml..i-ﬂ_ulﬂd&dr Plxsacs, Unie eraits of Mthens. Mancpeistimsoplis. GR 137 84 Zngrvfas, Ashems. Grenve

Abstruct

The effext of the increase of the eritical ) T, by the ievadiation of the Y123 samples with small doney of Cet
has hoen invesigated by the wmperature depunlency of renivance and FPR atudiet The rewlts imbcated tha 7, °
and EPR sizral of all spovimns are icrcused with imcrcaving wradiativn flvcaces. These resalis are eaplained in wrme of

cedisinbution of saypen. whah pramses churge sndeang e swporoalating Ci(), placs,. € 199 Lhaovier Sowme
BV All fghts tncned

Kerpewab. Cria il nvoporsoens: ot scvtems, KN spevra

1. lntroduction In Ref. {3). it wax found that the imadiation of ihe

Yha.Cu,0, , and (D B, Ca.8Sr.Cu,0, wm-

The irrud of wwne ials with <inall doney ples with amiatl Joses ol fast neutrons resulicd in the
of radiatian stinukited sonke provesses, that rewlt in nercase of (e critical 1ewperature by A7, = 10 K
the improvennit of the coystal stiuvture This plice = = 1o the fommer systeos id’ by AT, = S.K° K o Un

mancin s atinhaied 1 the devtcase of delfevts by Latter systems. It was buted 10 reduction ol e
the rccombunitinn of e mtery atoms with e sumint of defects in the Cu-() chains.
savancies [12) This s kiown as the effact of sonat T was wepontcd [4] ihat the nuigmetism inusial
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cal «emperature (7,) of PMP specimens decreased
inagnificantly after imadiation with fluences up to
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2. Experimental

YBa,Cu,0,., (Y123) ceramic samples were
prepared using the solid-state reaction method. The
powders were mixed and sinlered in air three times
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Mowing oxygen. Samples were identified by XRD
measurements and Rietveld refinement, which
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393G y3980emgdsl, dogbgmagere odals, GmI oxob8o dsHFZHM
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Ghgdmo. Goglag madstro sgom aobres, 30308 F35dgmgde
s0me @3 3390R0Esd s dmbgamgdas Imdsyzmeg egmaL.
oxes 3gol Bgjom asbsmgdym (303 masbBo s bub Lagdtom,
bob Fogbol Joobgom 9dbndgdgdms geFodggdsl d306gsls
00058006L... gl ogem LedmJsmogem 3ol ddedy mmggdo. (1992
Femob 036336-0939G33m0)

3030 gm3amogol gropglo Lomdmmo oblgbgdms msgol
3370l s 33d00L, GAMIMPRmsbo3 o EOEML  sBeMgdms
pgeol dmgamymmdol 333m (3ol EAM ogm @ sbamasBOes
Jorb s m Phrgdmes mysbol 3s0mmms). ,,03800L Bydmgols
328 IJmbrs asmsbobyme Bydomgyme; - gzgdemms aoge —
0dgbse doyzscres GmAd Aol 309303380 bermdy, Gamsg yazgmsl
3943906330@0".  Bglsbadbsgo, bsdpgomoe dIPMo PHOoxAHOMIS
3Jmbrs gogol msgzol 3adslmsh, Fmms sGsbgzgmadglmsb. olabo
000 ddol Fomgdo ay3bgb s ghmee obMHEIdMEEab. dgey
30303 gL LoggzaGamo mogol 30dsdzom by, madabby gomandsbe.

30300 domasb godaggdmms Logmmetn s, 37mbscs (306(35dy
(obobo 33300 ayzbgb ge@ba). ezmoars, GM3 z7mbisGy oym
adsbglio, Fggosbglo s webzgfomo 39dmgbgdol djmby
Jomoa. Lobstigmoon oblghgdms bmmdyg, oy Geamé ass36m
3obsbs Fgbagmsnsd, Gmamé goals aYmbsced dodal
badgsdamodsgom bsdgmoa. gogo by Fobrs, Gmd pmbyygdo
3bmgegdol gsdm 86 33Jmbrs ambsGslmsb HeEMmaghOmSals
Bglodmadmmds. GmEalsg mdomolidn agdébrom, 030 439
ddodg ogm sz s gho FomoGoeBo goMmsapgems jomys-
38 Esbsgmabl aago msgolo ol IgamdAHgdmasb, gsb6bsyagmncgdon
30 3ImbsAsl Earsbmsb, bagpmo R3Imsb Phaaghamdon
03bgdms, GmAgmlag ,,mgagbmsdm mgors bagmmol” gdobrs.
Jomdsgmbo o mog oo LogzséGgmon Jsbgbmdes aogolb.

o Isghogl Lgdms aogo 3umbssls dgymegl, (36mdam
37360ga L, Ladaol (300830ml, sg3slgdes dal IGmeqlambarobdl
©5 399453736 bolosmb. I37dbgdmms, Fatdmynmeaghbos, sgmdnbaligo
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s dmyMogg gogomsm. 0dps 3G baGanbo gdngdmes (99
397m033dmee  ggodsmgdmes bmedg, ULaGgalds sdol 298¢
wBenukuii cnopumk” 3g06Jgs.

0330l oldzomgdl, (306l s bmmoyml, go s
08 gmogzebgdmms. Gmegbs LEPItere dmpomebib, aogol
Lobmgztoe bsbmms. s Jomadzomgdl ago gdsbrs
»,BHyYaTbie MIEMAHHHULI". 030 67370 3aTmol" — Gogs
(3063L 33l 53 3533m30l EGMObrgm 3s8mmJdst obligbgdwms,
I9ead 5(30653mms  beryemdg.

Es73eTyYedas ol Bogbygmo, Gmgs mxsbydom ghmse
3obgabgdmomn sgbsbgmdo, gymsgmol Bsbmmdmore,
sbombmggmBa. goge 33 o @EocslL JobJsbol  Boacmgdal
33°LGsgmoms, 35363 93 Loddoesb 3360 30693960 asdmgome.
3967 gagdoes — gmzagmo 8g3eeabymdomsb 7go6 6sGampdoa
Logly x0d35800 3dGPbrgdmeonm. Limsdnmdan 0dstGogdoms
3BsGmoa 309J6mIgda Gmgme(y 3o 40l paxgalonsb, slg39
068 9m9J& 3o 0gdgdol Bglabgd. badgolo Bmaxg® cmsgol
33mAmdaml g406 408 93ms, 3030 go 98 LsJdnsbmdsl mpbago
0Gmbooo L3 Jaémms Gogbom Bymda. ,,Agdb 356 Jobols
0dogmobdo Rogad ety IGogomadfogem”. 74968 ababy, Gogat(y
dnbommebymo ogm, LGmége dobo 3s6Jsbs aummIrs...

R)7bAEYmIdmie Fgdadmos Fobsndtm gogol s cmsdgbsb
JoBots doFol, LibpGML Pehmaghomdal Bgbobgd. Lsbpédm
ogm dabo 74o6sbgbgmo o Pmorgbo Logzstgmoa. dabperes,
A3 sbam 306580 aagob gomgy 3Jmbmms Ladwdsm o306y,
323603 36 JoBgamrommo ota  gebsgbsms 93 msgolo
Laby43sto @(36gdal sbegbaby, 303333s ghase brs
3o3bmgehmnm. sbgy dembs, 7bes ggbsbom, wamsmdon Lsbrém
“ma babgb 30630 3.5(3.)6016(3;933(0;3.) s 0fygdmms 01dsdo,
ho-abt‘)abo, 3s6Rgggda. aogo 063976 obochgdwms
3omadgomobomgol — L3ggosmgder dobmzol s3Gmzgdms
9‘0363611, Sroggﬁodoh 36“'3“\’32’1" Igbogomgéd  Rsbafgégdl,
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goegrrmdms B ydomgymb. doghmbimdag go dmgbs. ghobgm,
6o 3389653 Lobmgs, gOolPsmo asdabodegm, aogob
8Q3cg3ot‘pgbobo3¢5 dogmo Mmsdy 36 ©37d06s, Mmmabzddn dmmasl
L3088 s 3msgemro gobagyGo 9JL3gHodgbBolamgol ag3dsb
23 bms. Lebphm ghogmo bogze@gmon Isbybmdms magol
»303040L" (sbg gdabs s 33370bs(3 bosdm3z653cms, ...8533mds30
»303080 $obgolBL" dgdobmebgbm). Gm3s gogal asydodies,
bobe®m Gobrgdol Rs3dsBo gbdsmgdmms — dudge Jlobmzdme
3dogo agm mogolo Ishots 8dsga30m, LobeGm sbmoy 333mb:
»038748 Lym ogemmgdBo dogyégdl.

3030 (306(33dy ogm Gargmo Jobegbgds, 0zo msgzob mszdo
3Bo6gdms  LOgmosre bbgzemalbzsagem, dgodemgds omjzsl
AOn0gOnbaGobosmdregam 030Lgdgdl, ogm  LodsGamolbsmgol
3936dmma. 396 ofhobrs 3061g3gAmdsl s GoMalbggmmdal. agm
gobo dm3sgd6g, odsmolal 74mddGmdobe o 0740 0szol
Lodsramgdo gdzo oG 93sGgdmes, Go6g gbol 3o mbl Bgqdemen
343360@ IMIghmdmes ImGabsomdrgagl. 98539 EGML Bggdemm
Ubgs omodasbol o330 abgm gomacigdsBogy 4o, Ao 9dal
Loggmdog dobogol bosbo dm3Jmbros.. dsaad, 33533 ©AML
3030 04m agmodoma s Gdogmo Johingbgds, momeglse dosdogo
s LOgmadon oA3GsJBognmo  goge, Gsg dolds 4ageme
b3(36mdds o(mEs o Bmaoghmo LaGagdmmdms gawyz 2300,
ogm 3038939 me  (30moldGedgdmgdals s sbmbadygMo
Fotomadol s38m@gdal d0dstrmsy. rRegbAEmadmog Jgdadmos
3olagdGm  aogol globgd, gl a0blgbgdgdo Igsogma o6
3obmoge 0dols, Gy dgodmagds ImIgmbém.

abslAEgml dobpmes 373386 I pemme Agdo s z030L
JOnoghnmdol Bglebgd, ds3ced 336Hdbmd, Gmd doFoGL 8ol
39439983, gb ogm doasbo, aGHdgmo (o bobdmymy, o6
3o@30---) 01503636.), Lbogly Loggs@gmoo, dnbag@gdams oy
70596 gd00. B3 gmggmogol dbséGdo gaegdoo gGMdsbgnls

132



306Ls oy bobBo, sGsLmEgl 33038 g760s gAHMAEgmabamgal
(5B ogm, Gegs a0gob e P4aRIdORs, 2L ogm GoEs 7433
3y 3go3rs Ambagmgmo dmbygo 3BmMdemgdn). Bsambrgds 3306
Q.)B;_]BQO 303663@363;@0 R3gbo Loa7dcdgda, 3sGymdmam 393930,
Gmdgmosygsbsy PIgdobemds LadGgbotme 6 LEgmEdmes...
dermels, Gmamég 0d6s, 39360 magasmsbsgmol 953y sazobres
3600 agmoosea baBzhs — gopsggmom o ©s bsmgm
30653a! ao0z0, GmIgmog Gy I3 s ®sdybsl, o3
93368 0g60bsmgol a35hbdgdmes, §aGdmyragbmare gobasdgdgmo
agm, 306G 4o Imgzoemmes, 37EOMIdMIE EIINIIM0)Agdabidms
4330 30bg-3163ml; dgmbo, msgolo Logzstigmo dshasdemals
Jabsg g0 mosgofgms. 3m3bgdcmdmoam, Gm3 35360 L ydagldo
33940 gdmEs, dmzefymdman Lamsdmgdl 37bscrosb...

99 obmo dambas — sa goomgds oo, T dmgzs aogo,
da0omore  asdomadgdl s 8s67ag3g3L, dgég, dpocgy bsbdo,
Lodbodggmen mmsbBo osgol boggedgm owpgombBy moxegds
s ofygzol: ,,Fs6dmzomaghas, 93 gebxGomsb dynbzatzgco
dmLRIbL..."
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RECOLLECTIONS OF GIVI TSINTSADZE
Jeremy Ramsden, Cranfield University, UK

1 do not now recall the exact circumstances which led me to
Givi's laboratory in 2000, It was my first visit to Georgia, nominally
taking place as part of an INTAS project, which had started the year
before, and extended by several weeks to encompass a course of lec-
tures on biophysical chemistry at Tbilisi State University sponsored by
DEZA, the Swiss overseas development agency. My stay was remark-
ably eventful and fruitful, in ways wholly unforeseen: the founding of
the Association for Modern Scientific Investigation (AMSI), which
straightaway acted as a strong nucleus of enthusiasm for the regener-
ation of scientific research in Georgia, and the founding of a2 new scien-
tific periodical, the Journal of Biological Physics and Chemistry (JBPC),
jointly published by AMSI and my then host institute in Switzerland, the
Collegium Basilea (Institute of Advanced Study).

Naturally, these activities brought me into contact with a
great many Georgian scientists, and thus it was that one aftemoon I
found myselfin Givi's laser laboratory, together with Tamazi Medoidze
and Zaza Melikishvili, We had a common interest in investigating the
photoluminescence of rare earth ions introduced into protein
matrices; as I recall on that first visit the main object was to discuss
the general problems of the field and look at the experimental facilities
available.

From the beginning I was struck by the warmth of the at-
mosphere in Givi's laboratory. I felt I was truly amongst a community
of devotees, whose interest was irrepressibly directed towards scientif-
ic research, the endless frontier—regardless of all the tremendous
difficulties associated with life in Georgia, including those partic-
ularly inimical to experimental work, such as the irregular supplies of
electricity and water, and the penury of the Academy of Sciences.

Such an atmosphere is rooted in the personality of the laboratory
head—and from it follows all other desirable aspects, such as excel-
lent personal relationships among its members, from among the most
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Jjunior doctoral students to the most senior researchers, and openness to
new problems. This openness is very well illustrated by the enthusi-
asm accorded to the topic I was interested in, namely the photo-
luminescence of metal-doped proteins, despite the fact that the main
work of the laboratory at that time was in doped glasses as active
media for lasers.

Whenever I returned to Georgia during the following two years,
a stay in Givi's lab was a definite fixture. The convivial dinner we
had at Givi's apartment was the highlight of those two years—
Georgia is indeed famous for hospitality, and that evening, where
eloquent toasts and exquisite food vied for supremacy, was a true epit-
ome of that tradition.

It was with indescribable shock and disbelief that I learnt, a few
days later after I had already left Georgia, that Givi had suddenly died.
And if I, whose acquaintance with Givi was all too brief, felt this loss
most grievously, how much more was it felt by his family and members
of his laboratory (who, it seemed, were like a second family to him), as
well as his wide circle of former scientific collaborators at home and
abroad. ’

Now, one and a half years later, again in Georgia afier a long
interval, I rejoice to find the special atmosphere of his laboratory still
very much alive. Surely this is the sign of richness and depth. A legacy
such as that of Givi does not disappear with his departure from this
world, but continues to inspire and motivate. And during the past few
months the laboratory has had striking success in another inter-
disciplinary work — the use of laser-sxcited photoluminescent
emission from tissue as a novel and unprecedentedly reliable
method for diagnosing cancer.This work is now continuing apace.

It was a great privilege to have been acquainted with Givi
and all too regrettable that this acquaintanceship was so cruelly
cut short. Yet I can rejoice that such a memory is no static fro-
zen record, but a lively legacy that will continue to motivate and
inspire for generations to come.
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MOEMY JIPYIY

JTwomuna umban,
unen-xopp. Hayuonanvnoii Axkademuu nayx Yxpaurul

Hoporoii ['mBu!

Sl nonumato, uTo, okaxkuch s cerivac B T6unucu, He yBu-
XYy cpa3y B a3pOMOpTy TBOIO CTPEMHUTENIbHYIO NOXOAKY, HE yC-
NblllY BOCTOPXKEHHBIX MPUBETCTBHH, Mbl HE MOMYHUMCA Ha TBO-
eMm “XKurynexke” B 3a06/1auHyl0 XMHKaJbHY!0, OTKYAA BHAEH
BECb YYAHbIH TBOH FrOpoa W rae Ha MaJIeHbKOM CTOJIUKE He-
MELUIEHHO MOABATCA rOpbl AbIMALIMXCA XMHKAJIH, MaXOHbKHX H
4ype3Bbl4aHHO OCTPbLIX MEPYUKOB, 3eNeHH H bor BecThb kakux
eule HEU3IBECTHbLIX NPHUNPaB, Thl HE CTaHEeWb MOKa3bIBaTh MHE
Ha wWocce TOYKY, rie ABHXXEWbCA TOYHO BHH3, a CO3JacTcH
ybeaurenbHas MANIO3HA OBUXKEHHA BBepX (OYEHb CHMIITOMa-
THYHO CETOAHA...), U Mbl HE OKa)keMcs BeuepoM y Bac ¢ Ha-
HO# 3a MOTpsACAIOWMUM NPa3AHUYHBIM CTONOM (MOXET ObITh,
TakK yMEIOT FOTOBHTBH TONBKO JKEHIHHBI poaa Jlomuuagse?! —
“boxe! HaHa, kak Tbi 2TO genaews?” — “O! D10 Uenag cUM-
¢onna!”) BMecTe ¢ BallMMH APY3bAMHM — HCTHUHHOMN 3JIMTOI
ropaoro rpy3MHckoro Hapoaa, o6paszoBaHHbIMH, A0oOpoXkena-
TEJbHBLIMH, H Thl HE NMPOH3HECEW b YAHBHTENbHO TeNbIH OGna-
ronapcTBEHHbIA TOCT 32 TBOIO, KaK Thl IOOHLIB TOBOPUTDL, BTO-
pyto Poauny — Ykpauny.

Bce 310 A nOHMMalo, HO Bce Xe — 3TO He npasaa... [loTo-
MY 4TO 5 MOTY B CBO€M BOOGpa’keHHU FOBOPHUTH H CMIOPHUTH C
To60i1, NOYTH OJHO3HAYHO MOHATH TBOI COBET M NOCNEAOBATH
€My, NONY4YHTh 3apAd ONTUMH3IMA K TBOEH HECPaBHEHHOMH Bepbl
B nobeay, NnoYyBCTBOBaTb TBOIO NMOANEPXKKY H TBOKO BEpy B
meHsa. U Tl gonxkeH 3HaThb, 3TO obUieHHe 3aYacTyro MHOrO
peasnbHee A8 Moero ObITHA, HEXENH CKYKa U MPUMUTHBHOCTD
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obueHHA CO MHOrHMH “HUKAaKHMH”, C BUY BMOJHE XHUBbIMH
JNIOAbMH. ..
[TpumepHO Tak s 4acTo AyMalo HaeauHe ¢ coboi...

Haweii apyxx6e ¢ I'ubu 6onee 40 net. Poounacs ona B r.
XapbKkoBe, B TONbKO YTO cO34aHHOM DH3INKO-TEXHHYECKOM HH-
ctutyTe Hu3kux temnepatyp AH YCCP, B otaene Hawero Yuu-
Tens, Bblaaloulerocs gpu3vka U opraHu3aTopa Hayku B YKpaH-
He A. A. Nankuna,

'mBM noxuHyn nwobumyro HecpaBHeHHY!O0 ['py3Hio, a 1 —
niobumoe npeanpuatue a/a 67 (Hoine XAPTPOH) Bo nma
“Bonbiuoii HaykH”, Tonbko 'HBH, B OT/IUYHME OT MEHA, TOTAA
y>Ke o4ellb XOpOoLIO 3HaJjl, KaKO# MMEHHO HayKe OH XaxaeT Nno-
CBATHUTb CBOIO XXHU3Hb. 3Han ee UMA — PanuocnekTpockonus.”

CeronHsa Mbl TO4HO 3HaeM — ou ao6unca Ee B3aumHoCTH
¥ ocTasncsa BepeH Eif 1o nocseanero csoero B3goxa

IlepenucThiBas BpeMs BCMATH, OyMasd, BCMIOMHHAA, aHa-
NHU3HPYA, NTPUXOXKY K MBICJIH, YTO JOMHHAHTHOM YepToi Xapak-
Tepa 'meu Gbina ogepxumocTs. Bo Bcem! (Bmtors a0 o6par-
HOH CTOPOHBI Mefann — NoOHTh MHIHLIHOHEPA, OTAATH B 3iido-
PHHY TAaKCHUCTY BCIO 3apmiaTy, COpBaTh B APOCTH WITOPbI, MM
HaopaTb Ha Heapyra...).

OH 65611 ype3BbiuaiHO WIMPOKO 06 Pa30BaHHBIM YEIOBEKOM
¥ 60onblIKM 3pyauToM. Ero namaTe HagexxHO xpaHuna cobel-
THs, HMeHa, nrua. OH yBneKancs UCTOpHeHl, HCKYCCTBOM, He
ycTaBan obpaiuatbcs K pHMCKOMY NpaBsy, XOTe/l M MOTr Kpa-
COYHO paccKa3biBaTh O JAYYLIMX BOKANMCTAX M MYy3blKaHTaX
MHpa, U3BECTHLIX XYAOXHHKAX H/AH LUAXMATHCTaX, 3HAMEHH-
Teix ¢yTbonucrax, uutuposats [lacTepHaka, Tauura, lllora
PyctaBenn, Bocxuuwarscas HaGoKkOBbBIM M MHOTHM ApPYrHM, O
YyeM Mbl MO MOJIOAOCTH JlaXke HE chbilianu 8 Te BpeMeHa. OH
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3aCNyLIHBRJICA U CAMBIMH U3bICKAHHBIMH K/1JACCHYECKMMH KOH-
uepTaMH, H FPy3HHCKHM MHOTOroOJIOCHEM, U TAHHCTBCHHO 3a-
sopaxusawiued Hann Bpersagse. OH 6bin paHTacTHUECKH
MHOrorpaHeH, HO He MbiCnHa ce6a BHE OCHOBHOro — cCBOEH
du3nkn.

®du3nKa ctana AeaoM ero xu3Hu. U oTHocuica OH K Hel
4Ype3Bbl4YaHHO OTBETCTBEHHO — U KaK YYE€HbIH, U KaK OpraHH3a-
TOP.

MHe kaxeTca, 0CO6EHHO APKO 3TO NPOABUIIOCH NOC/E Ha-
wero “aecanta” B Jlonbacc. Bo Bropoit nonosuue 1964 r. He-
6oabuwias rpynna MoOnoOAbIX YHEHbIX O NPHUIIALUEHUIO YYUTE-
na, A.A. l'anknna, u3 6narocnosenHoit konbibenu HaykH, ropo-
ha XapbKkoBa, nepeexana B JJoHeuk, nabsl 3a10KHTh 34€Ch, Ha
abcontoTHO HETPOHYTOM (B 06nacTH (PU3UKH H aKaxeMHUUECKOMI
HayKH B LIEJIOM) Hay4HO# uenuHe PU3INKO-TEXHHYECKHIT akane-
MUUYEeCKHH HHCTUTYT. Bce HauuHanu ¢ nyna. He Gbinno nome-
uteHui. He 6b1n0 HUKako# ¢H3HUecKOH NUTEpaTYpbl, HE FOBO-
pa o nepuoaHke. He 6b110 HH KBAIMPHUHPOBAHHBIX CNiELiHaNH-
CTOB, HH YHHUBEPCHTETA, HH MONIOAEXKH, KOTOpas 65 3Hana, 4To
Taxoe PH3MKa U cTpeMHaach Obl, B CHIy 3TOro, €10 3aHATbCH,
Hu pabounx, xotopbie cnocobHbl 66l 6bINM OKa3aTh NMOMOLIb
NnpH NMOAroToBKE 3KCNepuUMeHTa (TOWHAasA MexaHHKa, ONTHKa,
BaKyyMHas TEXHHKa, CTEKNOAyBHble paboThbl, HU3KOTEMMEpa-
TYPHbIA 3KCNEPHMEHT, AaBjleHHA W T.A.), HU annapaTtypsl. He
6b110 O4EHb MHOTOro, HO rNaBHOE — peasibHO He ObINO AOCTa-
TOYHOMH Ky/NbTYpbl B perHoHe, 4To6sl npasunsHO U 6naronapHo
OLUEHHTb, KakHe MEPCNEKTHBBI NJ1S MOJOAEIKH, KaKHe BO3MOXK-
HocTH ang 6ynywero Jlonbacca, ans BOCNMTaHMA Ka4eCTBEH-
HO HOBOH €ro 3JIMTh! HECET CO3AaHHE 3TOr0 HHCTHUTYTA U CTH-
MYJIHPYEMOTrO TEM CaMbiM co3faHue JloHeukoro yHHBepcHTe-
Ta (HbiHe yxke HaunoHanbHblii YHHBepcHTeT!) U JloHeukoro
HayuHoro LleHTpa co MHOrMMH akal€MH4YE€CKUMH HHCTHTYTa-
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Mu. HecoMHEeHHO, 4TO TOraa 3TOT nepees3fl CTajn pe3ynsTaToM
OTYasHHOIo repoHYeCcKOro aBaHTIOpU3Ma, Bepbl A.A. lanku-
Ha B CBOMW CHJbl U B BO3MOXXHOCTH CBOMX Y4YE€HHKOB. Mbl Bce
OTBETHO BEpHJIM emy Oe3rpaHH4HO, MOLUAH 32 HUM 6e3 TeHHu
COMHEHHA H, TPYAHO MOBEPHTH, HO Mbl 3TO caenanu! CeroaHs
CO BCEW OTBETCTBEHHOCTbIO MOXXHO YTBEpPXAaTh, YTO POJib B
3ToM mnpouecce nu4HO 'mBu Anekcanaposuya llMHuan3se or-
pOMHa.

INonviTaeMca BcnoMHUT. T.e. He 6yaeM roBOpPHTH O M0~
MCKax Mo BceM ropoaamM u BecaM 6ubnuoreunoro ¢oHna, 3a-
KynKax Hay4yHOro M CTaHOYHOro o6opyaoBaHHWA, renHeBOH M
a30THOM MalliHH, MPOCTO MUCbMEHHBIX H JJaOOPATOPHBIX CTO-
JIOB MM CTYNIbEB H Mp., XOTA 3TO ObUIH BONPOCH TAXENOH 60ph-
6561 ¢ AkanemcHaboM, CpeamawieM, MUHYrna U HKe C HUMH, B
KoTopo# [MBH GblT HAAEHKHBIM H HHHLIHATHBHBIM MOMOLIHHKOM
A.A. T'ankunua. Ho 6b11u Bompocsl ocobeie. CkaxeM, Aoropa-
puBaeTcs A.A. ceroaHs uepe3 caMble BbICOKHE HHCTAHUHH B
Kuese o BcTpede 3aBTpa ¢ MHHUCTPOM B Mockse no cyas6o-
HocHoMYy ana HMuHcTuTyTa BOompocy (Hanpumep — KaTeropui
HuctutyTra). Yxe k Hauany pabouyero aHA nepen cexkpeTapeM-
pedepeHToM MuHucTpa noaensiorca [nsu u Anekcei Cepre-
esuy [lo3nHAakoB, Hawl 3aMevaTenbHbIA 3aM. no obwum Bom-
pocam, B 6yKkBanbHOM CMEICIIE CIOBA C BEAPOM MOTPACAIOLIUX
noHeuknx po3 ([loHeuk Toraa cabll B MHpeE Kak ropoa po3 — H
3T0 6bNa YHCTasA NpaBaa), MPAMO C NMEPBOro, CaMOro paHHEro
camoneta. U 3ta cexperape-pedepent BuanT nepen coboit
Tako# 3HTy3Ha3M, TaKOe YHCTOE cTpeMieHHe — “nna HHcTh-
TyTa”, YTO KOraa Ko BpeMEHH ayaMeHUWH npuneraeT U3 Kuesa
caM A.A., ero 6yxBanbHO BHOCAT Ha pykax k MHHHCTPY. H Bce
pPELIAETCA: U KATErOPHIHHOCTb HHCTHTYTA, H YHHKanbHOe 060-
pynosaHue u np. ins ce6a He npocuaH HUyero, HO ang UHcTau-
TyTa nobuBanuck HeMbicaumoro. Tak Obisio Bceria 1 BO BCEM.
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[uBu obnapan yaHBHTENbHLIM CBOWCTBOM OOLIEHHUA Ha
nto60M YpoBHE — KaK CpeM MEXaHHKOB, TAK M CPEAH MHHH-
CTPOB, aKaJ€MHKOB, F€HEPAJIOB HJIH BBICOKOIrO paHra YHHOBHHU-
koB. OH oprarWuHO BnuchiBanca B noboe obuecTso, He 3a3-
HaBasfCb H HE 3aUCKHBasA, HUKOraa He Tepias NAOCTOMHCTBA, YTO
BCeraa BbI3bIBaJI0 BOCXHLUIEHME M HENOANENbHbIH MHTEpec K
NIMYHOCTH TOrAa eillle COBCEM MOJIOAOro CMOABHXKHHUKA A A,
lankuHa. Y Hero HemeaneHHO BO3HHKanu Apy3bs (6amnskue
Apy3bal) H B annapare [lpeananyma Axkanemuu Hayk, u cpe-
an npodeccypbl, AHPEKTOPOB HHCTHTYTOB, 3aBOJAOB HJIH OTE-
Jleil, MEXaHHKOB, BpaueH Mo BCeM ropojiamMm 4 BeCAM OIrpOMHOIA
cTpanbl. Ero npy3bsa o1HO3Ha4HO CTaHOBUIHUCH ¥ HAIUUMH ApY-
3bAMH. OH panocTHO o6bennHaN BCcex GanU3KUX emy moaei. U
TaK CHAbLHO 6bUI0 BAHAHHE ero 06asHHUA, ero Bepbl B Ny60Ky10
NOpAAOYHOCTb H FOTOBHOCTb NMOMOraTh APYr APYry, YTO 4ac-
TO BbICOKHE YHHOBHHKH COBEPLUIAJIU NasleKO He CBOMCTBEHHbIE
um GnaroponHele A€AHHA — PAAOCTHO H 6eCKOpPBICTHO, MPOCTO
nojiyyas yaoBJIETBOpEHHE OT cBeplueHHa nobporo aena. OH
yMen UeHHTb Apyx0y, OH yMen CBOMM OTHOLIEHHEM, CBOMM
yBaX€HHEM WK BOCXMILEHHEM, CBOEH NMPENaHHOCTHIO APYrY
3aCTaBUTb YeNoBeKa OLEeHHTh cebsa camoro, noBeputh B ceb1,
B CBOM CHANbl, OH AapHJ KaXAOMY HECJIbIXaHHOE€ CaMOyBaX<e-
Hue. U, 3HaeTe nn, 31O, MOXeT ObITh, CaMOe BaXXHOE, UTO Y
KaXxaoro M3 Hac (HeB3Mpas Ha MOJI0KEHHEe Kakxaoro B obuie-
CTBE) B MPHHLHTIE MOXET O6bITh. B 3TOM, BO3MOXHO, H cOCTO-
AN rNaBHbIA CEKPET NPUTAraTeNbHOCTH ero JIMYHOCTH.

Takoii cknan JInuHOCTH HECOMHEHHO noMoran pa6oTte Bce-
ro KoNJAeKTHBa Tenepb yxe Ero otaena paamocnekTpoCKONUHM.
MHue npeacrasnseTca, 4To OH ObUI MPUPOXKAEHHBIM PYKOBOAM-
TeneM. OH niobun U ymMen CTPOHTb CTPAaTEruio Hay4HbIX HC-
ciel0BaHMH, nonbupaTh TanaHTANBLIX, NPEJAaHHBIX Hayke pe-
02T, obecneyrnBaTh HX HE TOJbKO KOMIJIEKCOM OCHOBHOTrO 060-
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pyaoBaHHUs (pagHOCTIEKTPOMETPOB), HO H BO3MOXXHOCTBIO BbI-
NOJHEHHUA BCEX HEOOXOAUMBIX ANA NPOBEAEHHA IKCNEPHUMEHTA
BCnioMoratenbHbIX paboT.

CkaxeM, skcrnepumMeHT TpeboBan (“ex UKy NOHATHO™) Bbl-
coko kBanudpuurpoBaHHbIX MexaHWkoB. I3 XapbskoBa c HaMH
(no moei pekoMeHAaUKH U HacToaHMIO 'MBK) Npuexan Banen-
THH [TaBnosny PaeBckuii, CTaBWHA HalWIUM 6AU3KHM OpYTroM.
Cam 6necTAlIMi MEXaHHK, HHTEJIMTEHTHBIH YenoBek (K TOMYy
Xe eAUHCTBEHHbIA, kpome HaHbl, noTpacaownit KynuHap) oH
OKa3aJica KO BCeMY ellle ¥ MpeKpacHbIM opraHu3aTopoM. Bme-
cte ¢ ['MBY OHM CO31aIOT MAaCTEPCKYIO TOYHOH MEXaHUKH, Ha-
6HpaloT HecKoNnbKO YenoBek MonoAablx atoaeit, U B.I1. 6yksans-
HO C a30B 0Oy4aeT HX HeNerkHM TOHKOCTAM MacTepCcTBa, pa-
60Te Ha Bcex CTaHKaX, BCEM, OIHOMY €MY U3BECTHBIM, XHTPO-
CTAM ANA HOCTHXXEHHA caMO#t YHCTOH U TouHoH o6pabGoTku
matepHanos u np. ([lonyTHo ¢ rpycThio 3aMeyy — Kak OT/iH-
YaeTca 3TO BCE OT Hawero “cerofla”, KOraa y Kaxaoro umMe-
erca “know how” u ocHoBHas 3a60Ta 3TOro Ka)XKaAOro CKPbITh,
4YTO U KAK OH jAenaeT, oT Apyrux). JIBoe coTpyAHHKOB Hanpas-
JIAIOTCA HA CTaXXUPOBKY B JIEeHHHrpaa Ha 3HAMEHUTBIH ONTHKO-
mexaHHueckui 3asoa JIOMO ans ocBoeHus npemyapocted
onTH4YeCKHX paboT, 4TO, ckaxkeM NpAMO, NMPHHECSIO BMNOCHAEA-
CTBHH 3(pPEeKTHBHBIE pe3yabTaThl HE TOJNIBKO AJIA Noapasaese-
HuA 'MBH, HO K Ang Hac, paboTaBLWHX CO CBEPXYHUCTBIMU Me-
TajNnamH, NO3BOAHB CO3JaThb TEXHONOTHIO BbIpPALIMBAHUA Me-
TaNTHY€CKHX MOHOKPHCTAIJIOB 3a1aHHOM KpHUCTa/Iorpaduu 1
¢opmbl. JHTY3Ha3M OPraHM3aTOPOB 3aXJIECTHIBAET MEXAHHKOB.
OHm ropael cBoeH NPHYACTHOCTBLIO K HAYYHOMY TBOPYECTBY H
pabortatoT B3axne6. CoznaHHas MacTepckas yke 4yepes roa
npocnasunach KauecTBoM cBOHX paboT. Bce spemsa csoero
CYLLECTBOBAHHA OHa COCTOANa npu otaene ['Msu, nonaepxu-
BajlaCb €ro 3Hepruei U ob6cnyxHBana BeCb HHCTHTYT.
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MaccuBHoe o60pynoBaHHE HauHHAeT NPOU3BOAHTHL YyXKe
co3naHHoe npu HHcTHTyTe OneiTHOE npoussoacTBo. U3 ®PHAH-
a, rae 'HBH paHee MPOXOAMN CTaXXHPOBKY Yy akaaeMuka A.M.
[1poxopoBa, OH NPHBO3MT YEPTEKH MarHUTa, KOTOpbIH HaYHHa-
€T H3rOTOBNATLCA H BCKOPE CTAHOBUTCA “HallMOHANbHBIM AOC-
TOAAHHEM™ MHCTHTYTa NoJ Ha3BaHWEM “TpPeXporuil MarHurt”.
Ceiiuac HeT HY OJIHOTO OTAE/Ia B MHCTHTYTE, He paboTaBluero
¢ 3TUM yao6HBIM, npekpacHbIM MarHutToMm. Yepes nonroaa
nocsne opraHu3alHH UHCTHTYTa NPH aKTUBHOM Y4acTHHU ['MBHU U
Toraa eue ‘“‘raiHoro” corpyauuka JoH®TH B.I1. AbakoHoBa
WUHCTHTYT NOJIYYaeT NepeBblid revii, NoOUB BCe H3IBECTHbIE Bpe-
MEeHHble peKOpAbI 3anycka reJueBoi MalwWmnHbl. [103xe noaBaT-
cq “60Mbm” (KOHTEHHEPHI BLICOKOTO THAPOCTATHYECKOrO AaB-
JIeHUA), NPOU3BOACTBO KOTOPHIX Takke ocBoeHo B.II.uT.A. B
pPEKOPAHO KOPOTKHE CpokH. B HHCTHTYTE “60MOBI” COBEpLLEH-
CTBYIOTCA M CTAHOBATCA NMOBCEAHEBHOCTbIO B MpPaKTHKE Hayy-
HOro 3KCrnepuMeHTa. PU3HUYECKUH IKCNIEPUMEHT C MPHMEHEHH-
€M BbICOKMX [aBJIEHUH U CEroqHA ABAETCA BU3UTHON KapTOy-
KOH He TOJIbKO CYIIECTBYIOLIEro A0 CEero NHA OTAesa paauc-
NeKTPOCKOMHH, Ho U Bcero JJou ®THU HAHV.

Boobwme I'mBu ynenser orpoMHO€e BHMMaHHE MOJHOMY
obecneyeHHIO NMPOBEACHHA IKCIEPHMEHTAa B CTEHaX HHCTHUTY-
Ta. OH He moxeT cebe no3ponuTbL “Aocrasath obpa3usl™ y
koro-to. Kak Toabko MHCTHTYT nepebupaerca B crneuHalibHO,
HAKOHELl, NOCTPOEHHOE A Hero 3aaHue, [ MBM opraHu3yeT po-
cToBY!O labopaTopHIO, NpUInamaeT XHMUKOB, TEXHONOTOB, CTa-
BUT Neped HUMH KOHKpeTHbie 3aaaud. M HauumHaeTcsa B Oyk-
BaJbHOM 3HAYE€HHUH 3TOTO CJIOBA KPYIIOCYTOYHBbIH POCT KpHC-
Tannos. C Tex nop npouno 34 rona. Bel He noBepuTte — pa3ssa-
Junocs noytH Bce. Ho 3HameHuTas “poctoBasn” (B nuue Jlapu-
cbl GegopoBHbl YepHbIill) U CErOAHA PAaCTUT BCE HOBbIE H HO-
Bble KpHCTa/LIbl.... I 10 cero nHa BCe NOMHAT, ¢ kakoi bGesy-
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AepiKHOM pafocTsio BcTpeyan I MBH Ka)kabiii HOBBIH KpHUcTan.
MoxeT no3ToMy OHM CT2HOBHIHCH BCE KpYIHee, NpekpacHe
¥ coBepuieHHei. M Ha 3TuX kpHctannax pabotano Bce 60nb-
we aoaeH. A, cinenosaTtenbHo, Bce 6oablue METOANK MpHBIe-
Kanoch K HCCNEAOBAHHIO, BCE KOMIMJIEKCHEH W MoNHee CTaHo-
BHJIaCh nonyvyaemas uHdopmauus, Bce 6Gonee obWHMHU U Ha-
REXHBIMH CTAaHOBMJIMCh Hay4Hble 3aK/IIOMEHHA HCClieqoBaTe-
neit. Keratn, MMEHHO Ha 3TOM NYTH pOAHNaCh HAaes 3HAMEHH-
TOro Tenepe “KpuUcTani-pesoHaropa”, 6Gnecraule BONAOLUEH-
Has B )KM3Hb ['MBH B coaBTOPCTBE C €ro NEpBbLIMH MOCAEROBa-
Tenamu-yyeinkamu Caweit [Tpoxopossim v [enoii Hefino u cy-
LWEeCTBEHHO paciuvMpusilas Bo3MoxKHocTH DI1P-akcnepumMenTa.

H Tak Bo BceM. OH MeuTaeT 0 MHOro4acTOTHOM ceMeii-
ctBe JOIIP-cnexTpomeTpoB, KOTOpbIE, €CTECTBEHHO, obecne-
4YeHbl HEOOXOAHMMBIMH OrpOMHBIMH MarHHTHbLIMU MONAMM, pa-
60TaloT B WIHPOKOM AHana3zoHe TeMnepaTyp H OaBneHuin. H
3TO, 06paTHTE BHHMaHHe, B Hayane 70-x roaqoB NpoLuaoro Beka,
KOrZa Mbl H HE BHJE/H €lle CBEPXMNPOBOAALKX CONEHOHAOB!
Bbl yauBieHsl, LWIOKHpOBaHbl MaHHIOBLIHHOH? He ToponuTecs...
Bckope y I'uBu B otaene yxe paboraioT cniekTpoMeTpsl 3 CM,
1,25 cMm, 8 MM, 4 MM aMana3oHoB, a CKbB, npu Hay4yHOM pykKoO-
BOACTBE CO CTOPOHBI OTAEena 'MBH H €ro NHYHO, NPUCTYNAET K
H3rOTOBAEHMIO YHHKaNbHOro paanocnektpomerpa I[P 2 mm
Aunana3soHa. Tako# cnextpometp 6b1n co3znad ycunuamu CKTB
Hou®TH u ero nupextopa B.U.Kypouknna, wnpoko 3akynan-
ca sBeaywnmu nabopatopusmu CCCP u nonydyun 3aMeTHbIH
pPE30HAHC BO BCEM MHpPE, BO3MOXHO Nake MPOCTHMYIHPOBAB
co3naHHe (MHOro nodxe) ¢pupmoit Bruker 3 MM KOMMepuecko-
ro cneKkTpomerpa.

Ho, xoHeuHo, rnasHas 3a6ota W pagocTh — caM oThen,
COTPYAHUKH, YYEHUKH H ApY3bsi ONHOBPEMEHHO, HX XH3Hb H pa-
6ora (4TO OAHO3HAYHO CBA3aHO U neperetreHo). O6wue Hou-

143



Hble 61€eHHA 3a yCTaHOBKaMH H O6LLHE ApYyIKECKHE HEYEMHbIE
3acTOoNbR, OOWIHE CeMHHapbl H 00 HE YeCTBOBaHUA yaay U A0-
CTHXEHUH Kaxxaoro. 'mBu obnanan orpoMHbIM 4yBCTBOM OT-
BETCTBEHHOCTH M 32 NpodecCHOHANH3M COTPYAHUKOB (HanpH-
Mep, OH CreuHanbHO NpHUrnallaeT A YTeHUs B OTAENe JieK-
uud no reopun I[P u3BecTHOro cneuuanucra, npodeccopa
3apunosa u3 . KazaHu — poaAHHbl NapaMarHUTHOrO Pe3OHaH-
ca), ¥ 3a NpaBUJIbHYIO NOCTAHOBKY KOHKPETHOMH 3ajauyH Kaxao-
My (4TO, KaK M3BECTHO, — YK€ MOJIOBHHA ycrnexa), 1 3a obec-
nevyeHHe (BO BCeX CMbICIaX) NPOBEAEHHA IKCNIEPUMEHTa, H 3a
anpobupoBaHMe KaXXAOro 3aMeTHOro Hay4YHOro pe3ynbTara He
TONbKO NOKJaZamMu Ha kOH$epeHUHUAX, HO H nyTem obcyxae-
HUA C NPU3HAHHBIMU cneunanuctaMu B Mockse, Kazanu, Kue-
Be, HoBocubupcke u T.4. OH OblT HACTOALIMM [JIalLAaTaeM pa-
60T otaena. U oH ymen 3To aenatb. OH yMen ¢ TakMM BOCXH-
LIeHHEeM paccKa3aTh 0 paboTax oTaena, o pe3yiabTaTax M npe-
ONlOJIEHHBIX TPYAHOCTAX, O BO3HHKaKOWKUX npobnemax U nyTax
MX pa3pelleHHs, YTO CJyLIaTelb HEBOJbLHO [MPOHUKaNCA
rnybokum goBepHeM W yBakeHHeM K 3Tum pabortam. CoTpya-
HUKH OTAENa Nnojyyanad Hay4yHoe NMpU3HAHUE H BCce HEOOXOaH-
Moe ansa paboTel, faxke He O4YEHb 3aAYMbIBasACh Ha TEM, CKOJIb
TPYAHO 3TOr0 AOCTHYb, HE TPaTAd Ha 3TOT NMPOUECC HHU BpeMe-
HH, HYU HEU3OEXKHbIX, AaNEKO He BCEraa MoJIOKUTENbHBIX IMO-
uui. A 6Bl Tak cka3zana — ‘“>kunm, kak y bora 3a nasyxoii”.
YecTHO rosops, A He YBepeHa, YTO BCE OHU 3TO MOHHUMAH, WIH
4YTO BCEX UX 3TO YAOBJIETBOPAJIO — OHH NPOCTO HE OCO3HABAJH,
YTO HaXOAMJIMUCh B YHHKANbHOH “3anoBeiHOMH 30He”, He 3HANM,
4TO 6OJIBLLIMHCTBO Hay4YHEBIX COTPYAHHUKOB NPOCTO OpoLUeHsl B
BOAY Ha BbIXKMBaHHE, BbIHY)X/€HbI HAAEATbCA TOJNbLKO Ha cebs,
M 4acTO OKa3blBAlOTCA CJOMJIEHHbIMH H pa3yBEepHBLUMMHUCA eLie
N0 Hauajia cepbe3Hoii paborbl. A B otaene 'mBH nnedom k
nieuy, B o6lLIeM CTpaTerHyeckoM Hay4yHOM pycine, NOBepas U
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nomoras Apyr apyry, oby4asce apyr y apyra, paboranu Teep-
OOTENbLIMKH, PAAHOPHU3IUKH, HUIKOTEMIEPATYPLUHKH, TEOPETH-
KH, XMMHKH, TEXHOJIOTH, MEXaHHKH, ONTHKH. UMeHHO mo3Tomy
npo¢decCHOHANH3M KaXKA0ro H3 HUX 3aCIYXKHUJ CTOJIb BBICOKOE
yBaxeHHe ¥ MpH3HaAHHE B HAYYHOM MHpeE.

Mpwu Takoi rpomaaHoii Harpy3ke 'mBu uyscTBOBaJ ceba
kak poiba B Boge. OH 6ol NpUPONKACHHBIM THACPOM H OpraHH-
3aTopoM. OH Hacnaxaancs CBOMM OTAEJIOM, HECMOTPA Ha TO,
41O He 06xoaunock U 6e3 nocangHeix koOHPnukTOB. Ha Heapy-
ros 'uBy HabGpacsiBancsa ¢ TaKoi e CTPacTbiO, C KaKOH ymer
3awuwarts apy3eii. Ho 3na Hukoraa He aepkan — OTXOAHMIT K
nonHocTeio 3abbiBan o6uay. [lomuuTCca Tako# cayyah. ¥V ero
6nu3koro apyra, BbLICOKOKBaNM(PHUHPOBAHHOrO HHXKEHepa, Ha-
y4Has CTe3f KaK-TO He CKiaibiBanacbh. [HBH npeanoxun emy
TEMY, rOTOBbIE KPHCTaMIbl, KOHCYNbTaUKMW — H paboTa oueHb
CKOPO BbILLJIA HA YPOBEHBb 3allHTbl. BO3HHUK BOMpoOC 0 pykoBO-
AuTene quccepraunu — H... Ciyuunocs Heuto ans 'MBu Heno-
CTHXKHUMOE — €MY MPEeANOXHUAH OTCTYNUTbCA... OH 6bin Oyk-
BanbHO B woke. Jonro. [Totom Bce yTpacnoce — u 'MBH BCe
BblYepKHYN #3 naMATH. [TpocTo — He Obiio Takoro. A nHave —
Kak XHUTh M paGoTaTs nanbiue BMecTe?

Cam ['uBu 6b11 3aMeqaTeNnbHbIM, HaJE€XKHBIM, BEPHBIM H
nesatensHelM Apyrom. Ecan cnydanace 6ena, oH He mpocto
CO4YYBCTBOBAN — OH rotoB Obin ana apyra 3actasuTh CosiHue
830/iTH HOUYbIO. He MOry He BCNOMHHTB ciyuHBULIEeCH CO MHOMA.
Moemy ceiny 6bi10 3,5 Mecsaua. B aToT aenb Bopsa (Moit Myx)
yexan Ha koHdepenumuio B MockBy, @ HAHA BBICTaBH/Ia KOJIACKY
c pebeHkom Ha 6ankoH. B JloHeuke 3HAIOT, YTO TaKoe CTen-
Hbl€ BETPbl, HO HAHIO A NpuBe3na u3 Xapokosa... Bckope y pe-
6cnka 6bina Temnepatypa 40° C, OH HenpepbIBHO KpHYas OT
60J1H, HCyraHHas HAHA Bbi3BaJla MEHA U3 HalUEro 3HaMEeHUTO-
ro byxeusanbga. Bpaun He mornu HuyeM nomous. U Torna

145



A.A. nan maunuy, N'isu u Bansa PaeBcknii moaxsaTrunu MeHa
c pebeHkOM M noBe3nu Mo BceM npogeccopaM-neaHaTpam
Houeuka. OHH Tak HeHCTOBO TpeOOBaNK KOHCYNbTaUHM, HTO
OTKa3aThb HHKTO H He noaymai. JlnarHo3 6bin yctaHoBneH (oc-
TpbIii OTHT), NMPOKOJ cAeflaH, bopsa cpeau HOYHM pa3biCKaH B He-
M3BecTHOM oTtene Mocksbl ¥ Bbi3BaH. Koraa Ha cneayiomee
YTPO Mbl NPHLIAK B MOJHKIMHUKY ¢ Bopei, Bpau ocTopoxHo
cnpocuna: “A kem Bam poBoautcsa 3TOT MyxuuHa?”. OTBeT
“3T0 MO MYK™ MOBepr ee B HCKpEHHEE 3aMellaTenbCcTBO: “A
kTO e ¢ Bamu 6bin Buepa?”

H eme ['MBM Hayuun MeHs rpy3MHCKOMY CAOBYy “Baxcka-
uM”, aHanora KOTOpoMy B pyCCKOM f3blke He cyuiecTByeT. OHO
O3HauyaeT “HacToAWMNN MYXKYHHA", T.e. — CNOCOOHBIH B3ATh Ha
ceba nonHylo OTBETCTBEHHOCTb H 3a60Ty O CBOMX GIHM3KHUX.
'meu 6b11 MeHHO TakUM. OH OeCKOHEYHO yBaxan W nobun
CBOKO MaMmy (BEpHbIi, MEeXAYy NMPO4YHM, NpH3Hak). Mbl Bce ee
3HaNH M BCJIEA 33 HUM NPEKJIOHANHUCH nepea Hell. MHe KaxeT-
CA, OHa oTBeyasa BCEM HaM, CBOHM MHOrOYHC/I€HHBIM rocC-
TAM-noceneHuaM Ha Mavyabenu, B3aUMHOCTbIO. Y MeHA U ceil-
4yac XpaHHTCA ee nogapok — paboTa Ha FPpy3MHCKOM f3bIke C
DapcTBEHHOH HaAMMCBIO HA TPY3HHCKOM Xe (M mepeBoaoM
oHoit). 'nBu ObIN 04EeHb NOXOX Ha MaMy, 0COOEHHO B3rNAAOM,
rOpaHJICA €10 4Ype3BblYaifHO U HUKOrAa He 3abbiBan noayupo-
HHYHO, HO, KaK MHE Ka3afoch, “C 4yBCTBOM rnybokoro yaos-
NEeTBOPEHHA” BCMOMHHUTb O €€ KHAXKECKHUX KOPHAX.

U cosepmieHHO ocobas cropoHa xu3uu — HaHa. K Tomy
speMeHH I'uBu yxe nepebpasnca B AByXKOMHAaTHYIO KBapTHpPY
M NPHUIIACH/ HAC BCEX NMO3HAKOMHUTBLCA C MOJIOAO#H XKEeHOH-rpy-
3MHKOM. OHa Obl1a HeCKa3aHHO XOpolla H CBOMM YMEHHEM Jep-
’aTbCA 3aCTaBHJIa HaC BCTIOMHUTB fiereHasl o uapuie Tamap.
KpacaBuua ¢ TOHKUMH, H3BICKAHHBIMH YEPTAMH JIMLA, HEONHU-
CyeMO NMpeKpacHbIMH YEPHbIMH OYaMH W BOJlOCaMH (KaxkeTca,
HUKOrAa NoIKe A He BHAENAa UX pacMyuleHHbIMH), C Ype3Bbl-
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4aiHO 0GaATeNbHBIM, MH/IBIM, MPOCTO HEOTPa3UMbIM IPy3HH-
CKHM aKLIEHTOM — OHa MJIEHW/Ja Hac BCeX W CTajla HalllUM ApY-
rom Ha gosrue roasl. Buaut bor — mbi oueHunu Boi6op I'usu!
Torna BnepBble Mbl NO3HAKOMHUANUCH C M3BICKAMU IPY3HHCKOH
KyxHu. C TeX nop Mbl €lle MHOTOMY Yy Hee HayYHJIUCh: YMe-
HHUIO BECTH IOM U MPUTrOTOBHTb MAUOHH, BblAEPIKKE H CHHCXO-
AHTENBLHOCTH, MOJTHOMY OTCYTCTBHIO GaMHABAPHOCTH, AOCTO-
HHCTBY M CKPOMHOCTH, F'PAXXAAHCTBEHHOCTH H CaMOMY, BO3MOXK~-
HO, FMaBHOMY — YMEHHIO )XHTb CHIO MUHYTY. [uBH 1 Hana yme-
JIM LEHHTDb KaXKAY0 MUHYTY XXU3HHU, yMEJIY NPEeBpPaTHTh B Mpas3-
AHHK H Yapyroulee AeHCcTBO KaXKAOAHEBHbIA 3aBTPaK HIIH NMpo-
rynky. OHu B HalleH COBETCKOM AEHCTBUTENLHOCTH OTKYAA-TO
3HaNK, KaK Ba)KHO YMETb MOJy4aTh YAOBOJNbCTBHE OT CaMOro
npouecca TeyeHHs BpeMeHH... MoxeT 310 U 6bin nx bGecueH-
Hbl! BPOXAEHHbIH Nap, 3aBELlaHHbIA UM HX CONHe4wHOH Poau-
HoOM?

BoOT Tak Mbl XXH/TH, TaK APYXHJIH, TaK rOTOBbI ObIIH ApPYyT
AN Apyra Ha Bce.

A MOXeT NpoCTO Halua MON0JAOCTh B3pacTaja B TO CJI0XK-
HOe Moc/NeBOeHHOe BpeMsa Hauyana kpaxa aBTOpUTapH3Ma, Xpy-
WeBCKO OTTENEeAH, CAMU3AATa, YaéBHHUAHHA B TECHBIX Ky-
XOHbKaX, MPUTATraTeJbHOIo XXH3HeHHOro kpeao Pemapka, unu
XeMHHryss, cnoxHoctH QonkHepa, Mapkeca, I'ecce, Mooama,
oTkpoBeHHi “Hoa-Hoa” 3aramouynoro ['orena, pomaHTHiMa H
BAOXHOBEHHs GU3HKHU M ocobeHHO camux pu3nkos, koraa 6e110
€CTECTBEHHO MOOUTb, BOCXHILNATbLCA APYr Apyrom, paborare
¢ HacnaxjaeHHeM B N1060e BpeMs CyTOK, 3aC/yILHBATLCA Nec-
HAMH BO3HMKILIETrO, Ka3anoch 6bl, HHOTKYA, HO TAKOTO LIEMA-
we 3osyuiero (“Bo3bMemcs 3a pykH, Apy3si...”’) Bynara Okya-
aBbl, HACNAXAAThCA NPOLUECCOM MO3HAHHA, 060XaTh ropsl, €
6naronapHOCTHIO YAUBNATLCA BCEH paccTuialouleHca mepea
To60M cka3ske XXuauu.

CeroaHs 3TO He TaK U BaXKHO.
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CeroaHs, K COXaJIeHUIO, BAXXHO TO, YTO APY3bA YXOAAT....

Ho ecnu 310 AeficTBUTENbHO APY3bA, OHH Bac He ocTas-
asoTr. OHu ¢ Bamu Bcerna, noka Bui ceba oco3naere....

U noromy Cepexa JlykuH Tenepsb yxe B Kuese BocnuThbi-
BaeT KOTOPTY IOHBIX CMEKTPOCKONHCTOB, ANA KoTopbix I'MBH —
NereHaa, Haean ang nogpaxaHHs.

H notomy Hn Tamycs, Hu CaHapuk He 3abyayT HMKOraa
csoero ['MBH M COXpaHAT lereHAY O HEM B CBOHX AETAX WU BHY-
Kax.

JKH3Hb NPOAOGAIKACTCA evveereeeeecrnenraannnane

* Hsenno amo nassavue npugeno e2o @ Yxpaury. dnegpmep An-
OpoHuKauieuAu He pa3oenan npucmpacmun caoezo yvenuxa. Ho Nieu
ne coaaanca. Jlemom 1962 200a na KypopmHOM ¥epHOMOPCKOM NAA-
Jice OH YCabiwan om Opy3seil, Ymo mam dHce omovixaem u3GecCmHblli
emy no pabomam cnexmpockonucm u3 Xapvxoéa — A.A. I'ankun. He-
MeONenno ¢ NOMouybIO NIANCH020 2pomKozosopumens I'ueu dobuea-
emcs gcmpevu c A.A. O6a pomanmuka 8 HayKe u HCU3Hu cpasy noyya-
CmM@Eo6aIU He MONLKO 83AUMNYIO CUMNAMUIO, HO U HEYMO 3HAYUMENb-
Ho bonee cyujecmaenHoe — GPONCOEHHYIO CNOCOBHOCNIb Yy8CMao8ams,
gocnpunumams u 0eicmeoeame UHUYuamuaHo u coanacvo. K ocenu
Tuau yace 6vin compyoHukom, a gnocnedcmauu u 6AuU3KuM Opyz2om
A A. Fankuna.
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[MAMATH
I'MBH AJIEKCAHJPOBHUYA LUHWHLUA3E

Maxcym 3apunoe, axademux,
0okmop uzuxo-mamemamuyeckux Hayx,
Kazanckuii punuan PAH

[MTo3HakoMunuch Mbl Ha OIHOM U3 KOHdEPEHLHH 1O MarHUTHO-
My pe3oHaHcy B . Kazanu. [locne noknapa T. MaunenswtaM, ko-
Topas nepsas co3asna CEKTPOMETP Ha CBEPXBBICOKHUX 4acCTOTaXx,
KO MHe nogouien 'HBH AnekcaHapOBHY M MBI C HUM JOJITO pa3ro-
BapHBa/IH O CMIEKTPOCKOMHH 3JIEKTPOHHOrO NapamMarHUTHOrO pe3o-
HaHca (OI1P). B 310 BpeMs TO/IbKO-TONBLKO HaYHHAIH pa3pabarsi-
BaTbCA METO/bl ONpPEAEIIEHHA YITIOBOH 3aBUCUMOCTH A pacuind-
poBkH crnektpos Jl1P — Bce 6610 yAHBHTENbHO MHTEpPECHO. S
AOBOABHO OBICTPO NOHAI, YTO OH XOPOLIO MOArOTOBAEH H, YTO OH
6bl1 XOPOLIMM YEIOBEKOM, KOTOPBIH AYyLIOH W MbICIAMH MpeaaH
MarHHTHOMY pe3oHaHcy. Ero nepBbiM yuntenem 6bin1 Tenrus Upa-
HoBH4 CaHaase. OH yxe Toraa noHUMal, Kakue rnepcrneKkTHBbI OT-
KpbIBAET 3TOT METOA MUIA MCCIIEAOBAaHHA TBEPAbIX H dKHUAKHX TeJl,
a Taroke 61onoruyeckux o6beKToB. Mbl ZOrOBOPHIMCH C HUM KOH-
CyJIkTUPOBATbCA W MoMoraTte Apyr Apyry. Bckope oH npuexan k
HaM B YHUBEPCHTET H AETaJIbHO O3HAKOMHJICA €O cnocobaMu opH-
€HTalUHUH KPHCTAIIOB B MarHUTHOM MoJe, 0 cnocobax o6paborku
3KCTMEPUMEHTANbHbIX AAHHbIX HA OCHOBE CMUHOBOIO raMHUJIBTOHHA-
Ha. Csof#i onbIT paboTs! Mpy TEMEpaTypax XKHAKOrO refius OH me-
peaasan HalllUM MOJIOAbLIM COTPYAHHKaM.

Ero nepee3n B loveuk 1 noaaepxka A. A. MankuHa oGecne-
YHJIH €MY YCJIOBHA AJISi CO3AAHHA XOpOLWIEH IKCMepUMEHTabHOMH
6a3el. bnaropaps emy, B JJoHeukoM H3MKO-TEXHHUYECKOM WHCTH-
TyTe OLICTPO OpraHu3oBanachk rpyrna NpPeKpacHbIX SKCNepUMeH-
TaTtopoB. C HUMM OH pa3BEpHYN HCCNEOOBAHHA TOHKOI U CBEpX-
TOHKO#N CTpykTyphl crnexkTpoB OIIP npn HHU3kHX TeMneparypax
BnoTh Ao 4,2 K.

B npouecce nccnenoBanuit ¥ coBepLIEHCTBOBAHHSA annapary-
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Pbl OH BLIZBHHYJ HACIO H3YUYEHHA BIMAHHA BLICOKOro NaBJIEHUA Ha
napaMarHHWTHble KpUcTannsl ¢ nomouibio JIIP. BececropoHHee
C)KaTHe OCYLIECTBAANOCH B KpHCTalne-pe3oHarope. Ota Haes
okasanach secbMa IogorsopHoii. B JIOTH ero ycnewHo nonsay-
IOTCA U B HacTosAllee BpeMs. JTH UCCAENO0BAaHHA NIer/IH B OCHOBY
€ro JOKTOpCKOH AuccepTauHH, 6necTaie MM 3aLHLLCHHOM.

Hawn Hay4Hble KOHTaKThbI TIEPEepOCaH B Terutyto apyxby ce-
MbAMH. Mbi € HUM PaNOBANIHCL B3AHMHOMY YBAXKEHHIO H COBMNaae-
Huto uHTepecoB Hanbl 1 Canun. 'nsu Anekcanaposuy obnanan
HeyE€MHOMH 3Hepruei, 6bICTPOTO# peakUHH Ha Bce HOBOe U Gnaro-
KenarenbHbIM OTHOLWIEHHEM K OKPYIKaIOIKUM. DTHM H CBOEH Ha-
yuHo# paboToii OH CHHUCKa 60110 aBTOPHTET M YBaXKEHHE B MHPE
CpeaH CNELHANTHCTOB, UCMOMb3YIOLHX METOA MarHHTHOrO Pe30HaH-
ca.

[MamaTb O HEM A COXPaHIO 10 KOHL KH3HHU.
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IMAMATH I'A. HUHLUAA3E

A. Manenxos, doxmop @pus.-mam. Hayx,
npogpeccop, Jlaypeam zocydapcmeennoi npemuu

Mou HayuHble H ApY)KeCKHe CBA3M C FPY3HHCKHMH PH3HKAMH
6111 OYeHb TECHbIMH Ha MPOTHKEHUH BCEH MOEH MHOrosieTHeH
neatenbHocT B DHAHe 1 MODAHe. K coxanenutro, 3TH cBA3H
CTanH CHIbHO cnabers, HaurHas ¢ 90-x ronos NpPoOLWNOro BeKa, Hi-
3a ApaMaTH4YecKuXx coObITHH, MPOUCLIEALIHX B HalUeH CTpaHe —
CoserckoMm Cotose. Paspywen Coserckuii Coto3, ['py3us crana
CaMOCTOATENbHLIM W «HE3aBHCHMbIM»? IFOCYyAapCTBOM, PE3KO H3-
MEHWIHCh YCJIOBHA NPo¢eCCHOHANBHOTO H MPOCTO YEI0BEHECKOro
obwennsa moaei. Ho nawe s3anumopeiicTsre B NpoLIOM HaBceraa
oCTaeTcs B Haluei MaMATH KakK rpekpacHbIH npuMep B3auMoobo-
raweHus JIoei pa3sHbiX HauMoHanbHocTeH. K ocTalorca B namsa-
TH ApY3bA — M HblHE 3APaBCTBYIOWHE, H T€, KTO YUIET H3 3€MHOH
»)H3HH. CpelM TakuX MOMX FPY3HHCKHX Apy3eit — [MBH Anekcana-
posuu LlMHUAa3ae, BHE3anHO YIEAWHHA OT HAC OKOJIO roja Halapn.

B Moeii namary [MBH ocTaeTcsa Kak 3amMedaTeNbHbIH yUeHbIA
B obnactu JI1P ¥ onTHYeCcKO# CNEKTPOCKONHH KPUCTANOB, H KaK
ob6asaTenbHbI#, NTyOOKO NOPANOYHLIH YeNOBEK, MOATHHHBIHA MHTEp-
HALMOHAIMCT.

Mbl QOBONMBHO HacTO O6LIANHCH H COTPYAHHYANIM C HHM MO
pa3HbIM BOMpPOCaM, HaYHHasA C NABHUX HaLIHX OOLUMX Hay4YHbIX HH-
Tepecos B obnactu DI1P, n ao nocnenHnx nHe# ero xu3Hy, Korga
Mbl BEJIK MHTEHCHBHYIO MEPENUCKY NO 3NEKTPOHHO! MnouTe, CBA-
3aHHYIO ¢ NpoekToM Y(®-na3epos Ha KpHUCTa1aX, KOTOpbIH pa3pa-
6aTbiBas1 [MBH COBMECTHO C IPY3HHCKWMH W POCCHACKHMH Y4€eHbI-
MHU. Mbl geTanbHO 06Cy»aany ¢ HUM BCe acleKTbl IPOEKTA, BKITIO-
Yas GH3HKY NPOLECCOB BO30Y)KAEHHUA U NOTy4eH s HHBEPCHH B MHO-
rOypOBHEBBIX CHCTEMaX HOHOB Tm M T.N., H BONPOCHI OpraHu3aLHH
MeXXAyHapoaHoro MHorocropoHHero (['py3us — Poccus — CLLIA)
COTPYAHHYECTBA YYaCTHHKOB 3TOro npoekra. B ycnosusax octpo#
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KOHKYPEHUHH MPOEKTOB B paMKaX MeXJAyHapOAHOH NporpamMmsi
MHTLl ycranoBneHHe Takoro coTpyaHudecrsa ObiIo OQHON M3
KnroueBbIX npobnem ycnelnHoi peannlaunu npoekra B npouecce
obcywaeHuns npobeM o NpoABIKEHHIO YKa3aHHOIO NpoeKTa s Obi
NOPaKEH HCKIIIOYMTENIbHOH aKTHBHOCTbIO I MBH, €ro 3HTy3MasmMom
M HacCTOHYHBOCTLIO B JOCTHIKEHHH MOCTaBAECHHOH LENH — co3aa-
HHH YHHKaJIbHOTO TBEPAOTEJIbHOIO Jla3epa B YNbTPa3ByKOBOH 00-
NacCTH CcnekTpa.

B obiueuyenoseueckom nnaHe A xoren 661 OTMETHTbL BaXXHOE
kavecTBo ['Bu LlMHUa3ne — ero MCKpeHHUH MHTEpHALIHOHAIM3M.
OH, TecHO coTpyAHHUaBLIHiA ¢ QU3HKAMH Pa3HBIX HAUHOHAILHO-
CTeH — rpy3HHaMH, PYCCKHMH, yKPaHHLAMH W Ap., MHOTHE roAbl
NpoxHBILHH BHe ['py3nH U B KOHLIe CBOEH }U3HH BEPHYBULIHCA Ha
CBOIO KHCTOPHYECKYIO poAHHY» — [ py3uto, rmy6oko BrivTan Kynb-
TypY pa3HbIX HaponoB. [ MBH nTy6oKko nepexusan co6bITHA KOHUA
80-x ronos, npHBeALINX K pa3pyLueHH IO Hawel obuei cTpaHbl. A
XOpOLIO [MOMHIO, KaK OH OCY>KAaJl NPOsABJIEHHA HEKPUTHYHOTO, MO-
BEPXHOCTHOIO HallHOHAJIH3Ma B CpPEJie €ro KOJUIET, KOTOpbIE, KaK OH
6611 yOerxkaeH, MOryT NPHUBECTH K CEPbe3HBIM OTPHLIATENbHBIM MO-
CNeACTBHAM. YBbI, €ro ONaceHMs OKa3anHCh MNPOPOYECKHUMH.

Ceemnbiii 06pa3 ['uBu LluHUa3e, 3aMeyaTENBHOrO YYEHOr0 U
YeNnoBeKa, HABCErJa COXpaHUTCA B MOEH NaMATH.
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Paoux Mapmupocosuy Mapmupocan,
axademux AH AP,
pexmop Epesarnckozo 2ocyoapcmeerinozo ynueepcumema

C I'meu Anekcanaposuyem LipHuanze s snepsbie sctpeTwics B 1962
r. 8 Jlaboparopun koneGauuii pusnueckoro HCTUTyTa Hmenn IT.H.
Jle6eneBa AH CCCP. Jlaboparopwueii pyxosoamn Hobenerciatii naypear,
akanemuk Anexcanap Muxaiinosuy IIpoxopos, koTopblit 6b11 MOHM
Hay4YHbIM PYKOBOAMUTEJIEM B acrHpaHType.

Havano 60-x ronos o3nameHoBanoch OypHbIM pa3BHUTHEM KBaH-
TOBOW pafMOpH3HKH, 2 TOYHEE UCCIICA0BAHUEM H CO3IaHHEM KBAHTOBLIX
napaMarHMTHbIX ycunuresneii. Takue ycwiurenu, obnanas ype3sbiuai-
HO HM3KHM YPOBHEM COOCTBEHHBIX LLIYMOB, MO3BOJIAIX CO3AATH PaHo-
MpPHEMHbBIE CHCTEMbI BbICOKOH YyBCTBHUTE/IBHOCTH.

B KBaHTOBbLIX YCHIMTENSAX MPUMEHSAIOTCA MApaMarHHTHbIE KPHCTT-
Jibl. HHTEHCHBHBIE HeaneaoBaHMA B 3TOH 06/1aCTH IPOBOAWIHCH B TE NOMbI
BO MHOMHMX NlaGoparopusix Coserckoro Coto3a, B ToM yucie u B Towmc-
CKOM IOCYIapCTBEHHOM YHMBEPCHTETE oA pyxoBoacTBoM TeHrvsa Mpa-
HoBHuya CaHan3e, KOTOpbIii paHee HEKOTOPOE BPEMSA Besl UCCENOBaHHA B
naboparopun A.M. Ipoxoposa copmecTHO ¢ nMpodeccopoM A A. MameH-
1oBbM. [To pexomennaumu T.H. Cpanamse, ['Bu AnekcaHaposyy npu-
exan B OMAH o3nakoMHUTBCS C UCCMENOBAaHHAMH B 3TOM oQulacT|.

INocionbky ['iBy AnexcanapoByy 6bUT OYEHb OOLLMTENTLHBIM YEIO-
BEKOM, TO MEXTY HaMH, [10 COBPEMEHHOM! TEPMHHQNIONMH, NPeACTaBHTEA-
My cTpaH Onaioro KaBkasa, cpasy yCTaHOBWIHCE APY>KECTBEHHBIE OTHO-
1IeHHs. Takue jxe Tervibie OTHOLUIEHWA YCTAHOBHIIMCH U C NpPEACTaBH-
Tenem Beauroro pycckoro Hapoaa, Banumom Bopucosnuem ®eno-
POBBIM. OTH TerJible OTHOLUEHHUS Npoaokanuck Ganee 40 ner; o6pa-
3y KPEIMKWH TPEYTONIBHUK Apy#Obl Mocksa- Towmcn-Epesan. K 6armiio-
MY COKAfNEHHIO, S MHLUY 3T CTPOKH, Koraa oborx Her B XkuBbIX. O0a
NPEXIEBPEMEHHO W CKOPOMOCTHIKHO YLLUIH M3 XH3HH, OCTaBHB Gonbiuoe
Hay4yHOe Hacieaue U Ao0pyro NamMsATh B CEpILAX POXHbIX, QITH3KIX, MHOTO-
YUCJIEHHbIX ApY3eH M YUEHUKDB.

B AnexcaHapoBHY ObLT BETHKOICTHBIM OPraHM3aTOPOM, YTO Npo-
ABHIOCH BO BpeMd ero pabots! B JIOHELKOM (H3HKD-TEXHHYECKOM HHCTH-
1yTe AH CCCP. Bo3rnaBus 601bL0H HccienoBaTeNbCKui oTaen
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(H3HKH TBEPAOTO TENA, 33 KOPOTKHiA NEPHOA BpEMEHH OH CyMEN BHe-
IPHTb B SKCNEPHMEHTANbHbBIE HUCCIIEN0BAHHSA CaMbl€ TEPEIOBbIE TeX-
HQIIOMHH CJIKHbBIX IKCNIEpUMEHTOB. OH 6bUT OpraHM3aTopoM MHOTUX Hay4-
HbIX KDH(EpeHUHH, LUKOJT M CUMITO3uYMOB. Bynyun B JloHelike, OH aKTHBHO
noaaep>kHBan cBasb ¢ Hamu. bonee Toro oH GeckopbicTHO NoMor Ham
OCHacTHTb HauM nabopaTopuu o60pynoBaHHEM U1 HM3KDTEMNEpPa-
TYPHbIX H3MepeHHit. Bo Bpema Hawmx Betpey B JIoHelke, korma mMbl, Npy-
€DKNHE, BOCXHLLANKMCh €10 AOCTIDKEHHAMU, OH BCENa OTMEYAIL, HTO XOTeS
6b1 cozaars 310 Bee B TOnHeH. C TakiMy HAMEPEHUAMM M HAASXKAaMK OH
nepeexan B Tounucu. Mue kaxercs, yro [ vBu AnekcaHapoBuy norryc-
TH TOraa owHOKy, nepeexaB B TOWIMCH. DTOT nepeean oH Mor Obl ocy-
LLECTBHTDL MODKE, KOIZA €ro HAy4Has U HAy4HO-OpraHu3aropckas aes-
TeJIbHOCTL ObUTH 6bl MO JOCTOMHCTBY OLIEHEHbI CO CTOPOHBI aKaleMHH
HayK YKpauHbl.

Y MeHa CN0XWIOCH BnevatieHme, yto B [py3un He oueHnnu
'mBHu AnekcaHapoBHYa KaK yYEHOrO W TaNaHTIIMBOIO HCClIeA0BaTe-
2. 1o obcroATenseTo Kpobto ero ayury. TpyrHoe NonoxeHue, B KO-
TOPOM OKa3anach Hayka B NepeXOnHEI# nepHoa nociie obpereHms Hela-
BHCHMOCTH, eLue 6osbiie yrHerano ero. CaMoe CTpauHoe 414 Yesiopeka
HayKH — GeanesTbe NMPH HATHYHH MHOXECTBA HEH H IUTAHOB, OKHIAOLLIMX
BOTUIOLLIEHHA B ¥H3Hb. [ToaroMy u He Bbiaepi@io cepaue I vBu AnekcaHa-
poBHua

Ot 6bL1 HCTHHHBIM HHTEpHaLMOHATHCTOM. MeHs Bceraa nopa-
Kao €ro 3HaHHe apMSTHCKOH HCTOPHH, HCKYCCTBa M JMTeparypbl. OH nc-
KpeHHe panoBaics JHOObIM ycrexaM B pasHbiX cdepax Hauei jaBHU U
HCKpeHHE COMeEpEeXHBaN BCEM HallMM HeynadaM u 6enam. He 3abyny, kak
fio3nHeH Houbto 8-oro aexabps 1988r. oH No3BOHKN MHE AOMOIi Bbisic-
HHUTb, YTO CITYHHWIOCh B IEHb TPard4ecKoro 3emJjeTpsiceHrs B Ap-
meHHU. OH CKa3a, YTO Ha CEAYIOLHA ke AeHb FOTOB MPHEXATb
3abpaTs, MOHX JieTei K cebe Ao MOTHOM CTabmi3al (U CHTYaLMH.

B 80-bie rogpi cyliecTBoBana Xopoluas TpaIgHLMs NPOBEAEHHA CO-
BMECTHBIX HAy4HbIX KOH(EPEHLIMH W BCTpeY HAy4HbIX COTPYAHHKOB 3aKaB-
Ka3bs. [MBH AnlekcaHApOBHY C YIOBONLCTBHEM Npyedkan B EpesaH onmo-
HHPOBATH 3aLUMTLI JHccepTaumi. K 6oabllomy coxaneHHio, CeronHs ry
TpaaxLHIO Mbl BCTIOMMHAEM C HOCTAIbIHEHN.
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B HAYAJIE ITYTH

ILIT. Hawunun,

ynen-xoppecnondenm Poccuiickoii Axkademuu Hayk,
ookmop @u3.-mam. Hayk, npogheccop,

3a6. omoeaom Hucmumyma obweti ¢pusuxu um. A.M.Ilpo-
xoposa PAH.

YouBHTENBHO NMPOTHBOPEYHBA NPUPOAA HYenoBeka. Mbi Tak CKy-
No BblpaXaeM CBOH YYBCTBA MO OTHOLUEHHIO K O/TU3KHM HaM JIIoaaM,
TaK peaxo NOBOPHM UM, YTO Mbl HX JIIOOMM H LIEHHM H YTO OHH JOPOTH
HaM. U kak MbI coxaneem 06 ITOH HeaOCKA3aHHOCTH, KOIla paccTa-
€Mcs ¢ HUMHU. TOYHO TakKe OYEHb JIErKO H PaJIOCTHO PacCcKa3biBATh O
XOPpOLLIEM YENTOBEKE CBOMM APY3bAM H TAK MyYHTESNIbHO TPYIHO BCIIO-
MHHAaTb O HEM B MpOLUE/LIEM BPEMEHH.

ey LHuanse noaswica 8 1aboparopru konedanuii Gusmvec-
Koro MHcTUTYTa UMeHHu I1.H.Jle6enena Akanemun Hayk CCCP, a
3HAYMT W B MOEH >XH3HHU B KOHLIE 50-x rr. 310 6611 Nepuoa oueHs OGyp-
HOIO pa3BHTHA KBAHTOBO 3/IEKTPOHHKH, KOrAa yxe Oblid co3aa-
Hbl U NEPBLIE MONEKYNAPHbBIE YCHIIUTENH Ha aMMHaKe ¥ nepeble
KBaHTOBbI€ NTapaMarHHTHLIE yCHANHTENH 6naroaaps NHOHEPCKHUM
paboram akanemuxos A.M. [Tpoxoposa u H.[. Bacosa. K oHmu
ke TOraa oNmyGAHKOBaNM OCHOBONONAratoLye paboTsl NO OTKPLITHIM
pe30HaTOpaM M ONTHYECKOH HaKa4Ke, NPUBE/LLHE BCKOPE K CO30aHHIO
nasepos.

Bca 3Ta peatenbHoCTb H Gbina cocpenoroueHa B nabopa-
TopHH KkonebaHni, kotopoii pykosoann A.M. Mpoxopos. JlaGoparo-
pHs BCS COCTOANA M3 OYEHb MONOABIX COTPYNHHKOB, HEAABHMX CTY-
JIEHTOB K aCNHPaHTOB. bbio MHOIO U NpHKOMaHAHPOBAHHBIX CTa-
’KEPOB H aCMHUPAHTOB W3 OPYTHX ropoAos H pecnybnuk Coro3a, B ToM
yucsie U M3 ['py3nn, Apmennn, Asepbaiiivkana, Ykpautsl. B nabopa-
TOPHHM aKTHBHO paboTan HayuHbI# cEMUHap NOA PYKOBOACTBOM
A.M.IlpoxopoBa, koTOpbIH Nocewany He TONbKO yuéHble U3 PUA-
Ha. Bsuio mMHoro ciywareneit u3 orpacneseix HHUH, rae Havanoce
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BHEIpEHHE KBAHTOBbIX NapaMarHMTHLIX YCHIHTENEH B CHCTEME CBEpX-
JanbHeil CBA3M, NOKAUMH H PAAHOACTPOHOMHH H U3 MOCKOBCKHMX
By30B. A.M. IIpoxopoBbiM Gbln Raxke OpraHU3OBaH Kypc JIEKLIMH
0 KBaHTOBOH MEXaHHKe U1 palHOHH)KEHEPOB, Iie H3naraiuch pu-
3HYECKHE OCHOBbI KBAHTOBOH 3NIEKTPOHHKH.

IN'ieu LivHuan3e 3aMETHO BbIAE/SUICA Ha 3TOM BECEJIOM, HHOrAa
JIErKOMbICJIEHHOM H MOABHIKHOM MOJIOAEHHOM (pOHe “Hepe3naeHTOoB”
naboparopuu. OH NpOU3BOOMA BNEYATIEHHE O4YEHb CEPLEIHOTO, Le-
NIeyCTPEMIEHHOrO MOJIOQOro yuyeHoro. B otnuuue ot MHOrux
CTaKEepOB, KOTOpbIE MPOCTO 3HAKOMWIHCh B NabopaTopumn ¢ HOBbIM
HanpasleHHEM B HayKe, OH YETKO 3HaJI YEM OH XOYET 3aHUMAaTbCA B
naboparopun H cpasy BIUTIOHHJICA B Hay4HbIE HCCIEAOBaHHUA MO JeK-
TPOHHOMY NapaMarHUTHOMY Pe30HaHCY, OCBOMJI TEXHHKY 3KCne-
PHMEHTA NpH HH3KHX TEMMNepaTypax, Guanky kpuctauion. OH umen
oueHb xopoluee 6a3osoe Ppuznyeckoe oOpazoBaHHe U OBICTPO OCBaK-
BaJ1 HOBbIe o6nacTH HaykH. Ho 3Ta cepbe3HOCTb coueTanach y Hero
C YMEHHEM OYeHb ObICTPO yCTaHaBAMBATh KOHTAKT C Kojijera-
MH, cOnuxaTbes W o6peTaTh HOBBIX Apy3eil. DTOMY CrocoOCTBO-
Ball €ro xapakrep o4eHb A0OpoXKenaTeNbHOrO YyTKOro 4YenoBeka
€ OTJIHMHBIM YYBCTBOM tomopa. ['usu, JIuma denopos (Moii ogHO-
KalWHHK NO PH3TEXY) M 1 O4EHb MHOTO 06cyXaanu HayuHble Mpo-
Onembl, BMECTE MPOBOAWIH W 4Yachl gocyra. 1o GbIBanH He
TOJbKO NOCHIAENKH-MaNbYHLIHUKH, Cy4YallUCh 1 KpyTIHbIe J126o-
paTopHble BeHEpHHKH, Hanpumep, 6aHkeT Mo NoBoAY NMpUCYXKIe-
Husa JlenuHckoit npemuu A.M. Ilpoxoposy u H.I". bacosy. Bo3-
HUKWY1O Toraa apy»6y Mbl 6epe)kHO MPOHECIH Yepe3 BCIO Hauly
*u3Hb. ['uBH GbicTpo cTan cBouM 4YesnoBekom B nabopatopuu. B
MOEM MpeaCcTaBIeHHH OH CHACTIIMBO coyeTa B cebe Jlyuline 4epTbl
rpy3uHckoro xapaxkrepa. OH TpeneTHO OTHOCHJICA K CBOeH ceMbe
H 3TO OTHOLUEHHE pPacnpoCcTpPaHAl U Ha CEMbM CBOMX Apy3ei. OH
BbICOKO YTiJl CTapLUMX H ocobeHHO Obil noyTHTeneH M 6naroaa-
peH BCIO XXHM3Hb TEM, KOrO CYMTal CBOMMH yuuTenamu. OH Gbin
PEAKOCTHBIM pblLIapeM M B HEM OpraH4eckH OTCYTCTBOBAaNIO Ma-
Jeiiliee CHHCXOAWTENbHOE HIH HEYBOKHMTENbHOE OTHOLLUEHHE K
#eHuHe. OH Ob11 NpeAaHHbiM ApYTrOM, TOTOBBIM NPUATH Ha No-
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Molub B Nt060i# MOMEHT, u Apyx6a ero He ocnabesana B Teue-
HUe JOArHX JeCATHAETHIA.

Y Hero Obin IOXKHbII TEMIIEPAMCHT M OH JIErKO BCMBIXUBAN, He-
CMOTPA Ha CBOe CIIOKOHCTBHE U camoobnananue. Ero nobpora He
mewiana eMy ObITh TBEpPABIM U JaXKeE )KECTKHM, KOrAa 3TOro Tpe-
6oBanu obcroATENbCTBA.

OH ObIN pa3HOCTOPOHHE TATAHTIAKBLIM H 6€3YCTOBHO OUY€EHD
BbIJAIOLMMCA YYEHBIM H OPraHH3aToOpoOM HayKH, YTO PEIKO COuYeTa-
€TCA B OJHOM HYESOBEKE.

ITocne craxupoku B @DHAHe ox Bckope 3al(HUTHII KAHAHK-
NaTCKYI0 AMCCEpPTALMIO ¥ CBOMMH paboTamu 3aBoesan BONHE 3ac-
Ny>KEHHO OYEHb BBICOKYHO PEMTyTaLMIO.

3To He nNomeLlano eMy NOCTaBHUTh BCE Ha KapTy M HayaTh
C HyJs, NMOC/NEA0BaB 32 CBOUM yuuTesieM [ankuHbIM B JloHeuk, roe
OHM CO3[a/IH HOBBI Hay4HBIH LUEHTP No ¢H3HKE TBEPAOro Tena H
MarHeTusMmy. 3aech €ro opraHu3aTOpCKHi TalaHT M TaJaHT y4YH-
TeNs, yMeIWero BOCMHTaTh MOJIOAOE MOKOJIEHHE, PaCKPbLIOCH B
MOJIHYIO CHITY.

OH NOCTOSHHO NOAAEPKHMBAN C HAMH CBA3b, NPHE3XkKas 3a CoBe-
TOM, 3a MOpaNbHOH MNOAAEPKKOH NPH MOATOTOBKE H 3aLLHTE NOK-
TOpCKO#H AHccepTauuH, obcyxknas pacliMpeHHe H pa3BHTHE Te-
MaTUKY LIEHTpa, CBOH IU1aHbI Nepee3nos. Msl Bceraa peBHOCT-
HO CJIeqH/IH 3a €ro ycrnexamH, paJloBajliCb BMECTE C HUM H C
HeTEepreHUeM XKAANH €ro HOBOro NnossjieHUs B MockBe HaH
BCTpeuH Ha KOHdepeHunH. OH Gbia CKyMn B ONHCaHWH TPYAHBIX
npobieM >XU3HH, HHKOTAA He XKaNioBaJICA, H MbI JIULLBb 10 CBOEMY
ONbITY MOMIH MPEeANOonarars CKOJNbKD npobneM eMy NMpHXOAHNOCH
pewaTbh, OCTaBaschb B 3THX BOMpocax B oAuHo4ecTBe. Ho OH
MOHHUMaJ, YTO PYKOBOAHTENb BCErAa OAHHOK M NOAAEPXKKA ApY-
3ed MoxeT ObITh TONbKG 06LUeHenoBeyeckoit noaaepxkoil. O
6bl1 HACTOALLUMM MYXXYHHOI, KOTOPBIH 3HAJ, YTO OCHOBHOE €ro
KayecTBO — GeckoHeuHoe TepneHHe.

51 ropcycb, YTO APY>KHIT MHOTO JIET C 3THM BbIOAIOLLIWMCH YHE-
HbIM H YenoBekoM ¢ 6onboit 6ykssl U 3Ta Apyx#ba coxpaHseT-
cq BO MHEe H noHsiHe. U nosromy nevans mos ceerna.
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I'MBH H KHEB. 2JIEMEHT MO3AHUKH.

A.A. Byzaii,

ooxmop ¢uz.-mam. Hayx, npogheccop, Jlaypeam
TI'ocnpemuu Yxkpaunwi,

3aeeodyrowguui omoenom IITP-0o3umempuu
Hucmumym ¢puszuxu nonynpoeodnuxoe
Hayuonanvnoti AH Yxkpaunw

Mo3aukHu B ThiCAYENETHHX KHEBCKHX XpPaMaxX COCTOAT W3
MHJIHOHOB 3J1IEMEHTOB (Tenepb TaKWe 3JIEMEHTbl Ha3zBanu Owl
nukcenamu). XXu3Hp 4Yenoseka, NO-BUAMMOMY, He yaanoch Owl
n300pa3uTb U MHAJMOHOM MO3aHK (Tenepb MOXKHO Ha3BaTb MX
«roflorpaMMamMH»), Kaxaiaa M3 KoTopbix u3obpaxkana 6bl auiib
OAMH KAaKOH-TO acrieKT ero MHTEpeCcOoB WK aeaTenbHOCTH. K Takum
mMeTaopamM HEBOJIbHO NMPHUXOAHIWIb, MbITaACh BCIOMHHTL K
onucatb CBOM BOCNIOMHHAHHA O ['MBH — YesloBeKe He3aypAAHOM H
MHOTOCTOPOHHEM, MYGOKOM H HEORHO3HAYHOM, 0Opa3oBaHHOM H
obasaTenbHOM, NIPHPOXKAEHHOM Nnuaepe, ayle noboro obwecTsa,
HenpeB30iAeHHOM TaMajJe, TOHKOM MCHXOJ0re M 3HATOoKe
yelloBEYECKMX AYLW, C ThiICAYAMH YENOBEHECKUX CBA3EH,
CTyOOKHMM N03HaAHNAMH B PHU3HKE, 3HATOKE HCTOPHU U punocoduu,
TOHKOM LUEHHTEJIe JIUTEpaTypbl U UCKYCCTBA, MOKJIOHHHKE
kpacusoro ¢yrbona U cTtpactHoM 6onenblinke TOUNHCCKOro
“JluHamo”, ku3Henobe, NnpeKkpacHOM CEMbAHMHE — MYXe, OTLE,
nenyuwke... Yenoseke, 6eckoHe4YHO mMpeAaHHOM Hayke...
PykosoanTene JJoHewnkoi Hay4HOH LIKONbI paAHOCNIEKTPOCKOTHH. ..
lMepeuncneno nanexo He Bce. YTo Takoe BOCNOMUHAHHA OAHOTO
H3 apy3eii? OnHa MHJUTMOHHAA K3 NEpeILIETeHHbIX Mexay coboi
HHUTENH, CTPYH, HAaTAHYTbIX U YYTKHX ... [TOKA 4YENOBEK KHBET...
OauH 31eMeHT OAHOH H3 MO3aHK...

C KnesoM I'MBH CBA3BIBAIOT Tak)XXe ThICAYH HUTEI.
Bo3MoXxHO, 1 6bL1 NepBbIM (HNH OJHUM U3 NEPBBIX) Er0 KHEBCKHX
3HAaKOMbIX ¥ ApYy3ei. 3HakoMCcTBO cocToanock B 1960 roay B Pure,
Ha Bcecoto3HoH koHdepeHUHH NO UIENOYHO-TaNOUAHBIM
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KpucTaaM. Sl gowtansiBan nepBbie pe3yabTaThl MO CNEKTPaM
OITP ueHtpos okpacku, I'msu 611 B aynuTOpHUH, yyacTBoBaj B
HEMpOCTO# ANIA MEHA AUCKYCCHH, U, YTO ObUIO ANA MEHA OYEHb
BaXkHO, noaaepxan moto paboty. [lepsbie BneyatneHus: BHUMaHHE
K co6eceHUKY KaK K JIMMHOCTH, TOTOBHOCTb MOAAEPAKATH,
Tennota U obasHHe, ApPYXeCcKoe OTHOLWEHHE C MEPBOH BCTPEYH.
3T0 3aNOMHHUNOCH, JpyrHe 3NU301b! 3a0bITHCH.

Cneayowas rpynna socnoMuHaHuii: 'ueu B JloHeuke,
crpoutensctBo JJoHdOTH. OH BMecTe ¢ rpynmno#i COTpyAHHKOB
A.A.I'ankuHa coznaer @ TH Ha nycToM, B MPAMOM 1 NEPEHOCHOM
cMmbicnie cinoBa, MecTe. [HBH NMOKa3bIiBaeT MOMELIEHUA CBOEH
6ynyuieit naboparopuu: Ha 3TUX MacCHBHbIX yHaaMeHTax GyayT
CTOATH TSKEJIblE DNEKTPOMArHWThI, B 3TUX MOMeELUEHUAX GyayT
BbIPALUMBATLCA MOHOKPHCTAIbI, @ 3TH KOMHATBI MpeaHa3Hau€eHbl
AN MEXaHHYECKHX MacTepCkHX... [HBH YyuTaeT nekuuu B
YHHUBEPCHTETE, CO3AAET MPeKpacHblif HAYyYHbIH KONIEKTHB H3 CBOMX
yueHHKoB. B 3TOT nepuon csoeii xxu3Hu I'mBH B cBOEH CTHXHH:
CTPOHT HOBOE, 3¢ (eKTHBHO B3aUMOAENCTBYET C Maccoil Jitoaeii
B Jloneuke u Kuese, npoexkTHPOBIIHKAMHU, CTPOUTENAMH,
¢dbuHaHcHcTamMu, pabGoTHHukamu [Tpesuauyma AH, otoenom Hayku
LK, JoHeukum o6komoM... OH NpeKpacHsIit OpraHusarop, ceiuac
MOJKHO CKa3aTh: OH NEPBOKIACCHbIH HayUYHbI# MEHELKeEP.

B npouecce crpoutenbctBa JoHDPTH u nocneayroueit
uccnenoarenbcko# paborel [MBH co3aaeT H CTPOUT OTHOLUEHHA
¢ macco# moaei B Kuese, oT KOTOpbIX 3aBUCHT W TO, W ApYroe,
Ha TaKOM YPOBHE, Ha KAKOM HaM, €ro CBEPCTHHKaM B YCTOABLUMXCSH
KHeBCcKUX nabopaTopuax, U He cHHUock. Ero ymenve u Tanaur 8
obLeHnu nopaxatot MeHs. EMy Heo6xonHMo YacTo npuesxkarb
B KneB no aenam, no3aToMy Hy»KHO 4acTo GpOHHPOBATh FOCTHHHLYY.
[uBM pewaer 3Ty 3agayy «B OAHO KacaHHe» TaK, Kak MHE H B
roJIOBY HE NPHLUIO Obl: OH 3HAKOMHTCA C AMPEKTOPOM MOCTHHHLIBI
«TearpanbHaa», yto panom ¢ IIpesuanymom AH, u craHoBuTca
ero aApyrom! OH TaxKe APY>KHT C pYKOBOAHTEJEM FOPHANYECKOTO
oraena Ilpesnauyma, pykosoautenem [lepsoro otaena. A Beab
ele ecTb U Hay4yHO-Npou3BoacTBeHHbIH oTaen [lpe3nanyma, H
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¢duHaHcoBbIH, H oTaen HaykH LIK, MHOXXeCTBO Apyrux y4pexxaeHHiA,
rae B COBETCKHE BpeMeHa AeJlajluch JeJsia, KOTOpble 3aTeM
BCN/IbIBANH B BUAE FOTOBBIX PELIEHHIA.

MiBM ny4lue MHOrUX NOHHMMAJ MEXAYHapPOAHBIA XapakTep
HayKH H HEOOXOAHMOCTb MOCTOAHHOIO JIHYHOIO OOLLEHHS YUYEHbIX.
Cpa3sy ke nocne OKOHYaHHA YHHBEPCHTETa OH cyMen nobsiBaThb
Ha cTaxxHpoBkax B Beayuwux uenrpax CCCP B obnactu
paanocnexrtpockonud — B -Mockse y [Ipoxoposa, B Ka3zanu y
3asofickoro, B XapskoBe y Jlazapesa, ['ankuHa, BepkuHa. Bce
3TH NIOH, K&K H HX YYEHHKH, CTAHOBATCA 6AM3KUMH Apy3bAMH
['mBY Ha BCKO OcTaBUIYIOCS XH3HBb ( XapbKOB cCTaHOBHTCA Ana 'MBuU
TaKXXe W MECTOM MOCTOAHHO# paboThbl, OTKyAa OH B COCTaBe
rpynnsl 3HTy3uacTtoB A.A. NanknHa aecaHTupyercs B JJoHeuk).
Hymato, poarcs 'y no3xe, ero nuuHblE CBA3M U NPUCYTCTBHE
HocHaH 661 rnobanbHbli XapakTep. Ero HayuHblit TEeMnepaMeHT U
JHEprus 3TOMY COOTBETCTBYIOT.

Yxoa I'meu u3 JoHeuka moaro Obl1 HENOHATHLIM ANA €ro
ApYy3ei, HaXOAMBIIKWXCA B APYrHX roponax. Tonbko Tenepb
noHumaro: ['MBY paHble APYrUX MOYYBCTBOBAJ 3anax pacrnaua.
Houneuxuit ®TH B ToM BHae, kak ero 3agymbiBajilH U CTPOMIH
lankuH u 'MBH, Hayan pa3pyllaThCA M OerpagupoBarhb. [ MBH He
3axoTen 3To Habnaonarb, a NPOTHBOCTOATH ObINO BeccMbICNIEHHO
(Tenepb MMeeTca cneunanbHelii TEpMHH — “obcTOoATENbBCTBA
HENnpeononaHMoit CHibl™): npouecc 6bin NogobeH HEyMOTHMOMY
pa3pyLUEHHIO NPEKPACHOro 3aHMA, NOCTPOEHHOTO0 Ha CKPBITHIX
rny6oko noa 3emne# ropHbix BbipaboTKax, KOTOPBIE NOCTEMNEHHO
3aMONHAOTCA MOA3EMHbIMH BOAAMH, Pa3MAryatoTCs H 0Cenaior,
pylua Bce, 4TO Ha noBepxXHOCTH. B npouecce nanenns Coserckoii
Hmnepuu 06HaXKMOCH ¥ CTANO0 OYEBHAHBIM MPOTHBOPEYHE MEXKTY
Heo6x0aAMMOCTbIO XOTA 6bl MUHMMaNBHO UMBHJTH30BaHHbIX YCJIOBHH
H3HM U1 pa3BUTHA HACTOALLEH HayKH, H peanbHO CyLIECTBYOLIER
CYPOBOH AEHCTBHTENbHOCTBIO MOCTCOBETCKOrO MMraHTCKOro
NPOMBILLJIEHHOTO pailoHa, NpeaAesbHO KOPPYMIHMPOBAHHOIO H
KPUMHHANIH30BaHHOTO.

Tpareans >xu3uu 'MBH, ¢ MOeit TOUKH 3pEHHUA, COCTOMT B
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OrpoOMHOH pa3HHLE MeXAy MOTEHUHAJbHO BO3IMOXHBIMHM H
peann3oBaBIUIMMHUCA AOCTHXKEeHUAMH. OaHa K3 MPUYUHH ITOro
Heynada JloHeukoro npoekra (CnpoBOLUMPOBaHHASA, B YACTHOCTH,
nageHHeM HMmnepuwu), B koTopslil ['HBH BIOXKWA NyyllHe rOabl H
Hen3MepseMblie AYLIEBHbIE CHIIbI.

KoHeuHo, ocTanuch yuyeHUKH, OHH pa3bpenHch no BceMy
MHDY, H HECYT B 3TOT MHP OTINEYATOK JAHYHOCTH ' HBH, CaMH TOro
He OCO3HaBaf: €ro MnpeJaHHOCTb HayKe, YECTHOCTb,
MOpPAAO4YHOCTb, €ro CTHAb NoBeAeHHa H obuweHua. OcTainCh
ApY3bs, KOTOPbIX BCIO OCTABUIYIOCA >XHW3Hb COrpeBaloT
BOCMOMHWHaHHMA 0 MUHYTax obueHus ¢ HuM. Octanuce xxena Hana.
noub TamyHa U BHyk CaHApO, KOTOPbIHi HE MOXET He HECTH B
MHP TO, 4TO 3aJI0XKUN B HEro aed.
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CYACTJIMBBIE 1HH B TBHUJIUCH

E.A. Kunpunnoea, ooxmop buonozuveckux Haykx,
Hucmumym muxpobuonozuu u eupyconrozuu Hayuonane-
Holi Axademuu Hayk YKkpaunol

B 80-e roab! Mbl ¢ My>eM Kaxablii roa npuesxanu B Tounu-
cu. [Nposens Heckonbko AHEH B TOuAHCH, MBI OOBIYHO Hampass-
Auce B BakypuaHn, rae HauWHascsa ceMHHap no gpusuke

Mpuesn B T6unncH Beeraa 6buT A1 Hac npa3aHUKOM. Mbl 1o
CHX NOp BCMOMHHAEEM 3TO BpeMs KaK OYEHb CHACTIHBOE B Haule#
#H3HHU. U, 6e3ycnosHO, BaxkHeiillei, MaBHOM YacThI0 3TOro nNpas-
nHuka 6bu1 'uBU. MHe kaxkeTtcs, 3To 6bU10 Buepa. Mbl BLIXOAUM
M3 camoJieTa, Hall HaMH — COJIHLIE U CHUHee BeceHHee Hebo, a u3
TONTMbI BCTPEUaOWMHX MalleT pyKkoi u cmeerca ['usu. 51 u ceiiuac
BHKY €O BbIpa3HTeJIbHOE OXYXOTBOPEHHOE JIHLIO, BLICOKHH J106 nox
ceaelollieli WEBENIOPOA M rNasa, CUAIOLIME TErUIOM H PafoCTbio
npH BCTpeue ¢ ApY3bAMH. [ HBH CaaWT Hac B CBOIO MALIHMHY H M0
BECEHHHM MNepenoIHeHHbIM TONMNOM ynuuam TOunucu  Beser k
cebe 10MOM, B kBapTHpY Ha ynuue [lnexaHosa..

B Heii HeT pockowiHO# Me6enu H npounx npu3Hakos Gorar-
cTBa ¥ M306unMa (a cerogHsa O6bl cka3anu — ¥ €eBPOPEMOHTA), HO
€CTb 4TO-TO HecpaBHEHHO fosnblliee, HenepeaaBaeMoe CIOBaMH.
[Tpodeccopckas kBapTHpa. YeM-TO HEYNIOBHMO MOX0XKas Ha KBap-
THpbI Hawux Apy3ei U B Kuese, u B Kaszann, u B [Joneuxe. H ko-
HEYHO OT/IHYAKOLLAACA OT HHUX HEMOBTOPHMOM aTMOCGepoii rpy3HH-
ckoro rocrenpdumcTBa. Bece 3aech 661510 OCBeLLIEHO ApKO# THYHO-
cTbi0 ['MBH, €ro HHTEpECaMH, YBIEYEHHUAMH, TEMIIEPAMEHTOM.
YBneueHUs 3TH NPEKPACHO COCEACTBOBAJIM C YyBCTBOM IOMOpa H
Tpe3BoH oueHkoi. [ToMHIO oaMH U3 HaluKX npue3noB B TOMaMCH.
Torna I'Bu Obin O4EHDb yBIEYEH HU3TOTOBIEHHEM «KHBOI» H «MEPp-
TBO#» BOBI, MONYYas €€ Ha CNeUHabHbIX YCTAHOBKAX U C XKapoM
0 He#l pacckasbiBan. B TOT e feHb B rOCTAX Y KOro-TO M3 HalluX
T6Hnncckux apy3eit Calua JIerkOMbICIEHHO CMELIHBan pa3Hbie
COpTa BHH Y BeuepoM noxo cebs noyyscreoBan. McnyranHas Hana
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obpatunacs k 'mBu: «Moxer ObiTh, AaTh Cauie xHBOH BOABI?»
«HamHa, — orBeuan ['mBu,— He OonTaii mTynocreid, nav emy Bopxo-
MH!»

I'nBu MHOrO paccka3sbiBas HaMm O ['py3uH, ee HCTOPHH H KySTb-
Type. OH GbIn HACTOAWMM IHUMKIIONEOHCTOM, OYEHb MHOTO YH-
Tan, B TOM 4MC/ie TaKOro, 4to An8 Hac B YkpauHe Obuno Toraa
coBeplleHHO HenocTynHo. [TomHio, uto I'MBKM npHOGLIHA Hac K
Ha6okosy. [lo MotonocTu ¥ orpaHYeHHOCTH, ! APOCTHO KPUTHKO-
Bana «Jloauty», a Myapsiit ['mBu nackoso oreeyan mHe «JleHa, ana
HaCTOALLUEHN JIHTEPATYpPbl HET 3aNMpeTHLIX TeM». MHOro ner cmyc-
T, nepeunTbiBags HabGokoBa, A noHANa, kak oH ObLN npas...

BuiBan I'mBu 1 y Hac B Kuese, 1 Bcerna obiueHne ¢ HUM aoc-
TaBIANIO HaM OrpoMHy10 panocTb. CobeceaHuk oH 6bin 3ameua-
TENbHBIA B HaCTOALUMIA APYT, FOTOBbIH BCErAa NPHATH Ha MOMOIlLb.
Hawux 6au3Heuos, [luMy u Maiuy, oH 1ackoBO Ha3bIBAJT KKa3aKH»,
H OHH OYEHBb €ro NIo6HIH.

Boo6ue oTnHunTenbHOH YepTol AMYHOCTH ['uBH Obl 3TOT
3aMeyvaTenbHbli CMJ1aB BbicOvaille KynbTypbl, pblLlapcTBa, 4e-
JIOBEYHOCTH, NIOOBH K Hayke, K XU3HM U k moaam. Koraa s cabimy
CNIOBO «3JIUTa», KOTOPbIM B YKpauHe 4acToO 3/10ynoTpebasior, 1
Aymato: ['MBM — BOT HacToALLaA 3MHTA, OAMH W3 JTyULHX JIIOOeH, C
KOTOPbIMHM HaM MOCYaCTIMBUNIOCh BCTPETHTLCA B HallleH XKH3HHU.
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B.I' Hecuanckuii,
2naenbii Hayynvid compyonux PTHHT
Hayuonanvnoti akademuu nayx Yxpaunvi

Moe 3HakomcTBO ¢ I'MBH Anekcanapoenuem LluHuaase co-
croanock B 1962 roay, koroa s, Ha BpeMsa OCTaBHB MpPenoaaBa-
TeJIbCKYH0 paboTy B XapbKOBCKOM yHUBEpPCHTETE, nepewuen B Pu-
3UKO-TEXHHUYECKHIT MHCTHTYT HH3kHX Temnepatyp AH YCCP. Y
Hac IOCTaTO4HO OLICTPO CIOXKHUINCH APYIKECKHE OTHOLLCHHS, KO-
TOpble COXPaHWIUCh Ha BCIO XM3Hb. [ MBK nonyumn npekpacHoe 06-
pa3zoBanue. PyxoBoauTenem ero aunaomHow# paborel B T6unuc-
CKOM yHHUBepcHTeTe Obin1 3aMeuaTenbHbli PU3HK-IKCIIEPpUMEHTa-
Top Tenrus MsaHoBuu CaHaase. 3atem Obuna roaMyHas CTaXH-
poBka B ®HAHe y Anekcanapa Muxaiinosu4a lNpoxoposa. byny-
4YH BeCbMa KBATH(PHUUHPOBAHHBIM CIIELIHAIHCTOM M0 pe30HAHCHOM
cnekTpockonuy, 'neu He 6611 BocTpeboBan B MHCcTHTYTE dH3nKH
AH I'py3uu 1 B Hauyane wecTuaecATIX nepeexan B XapbkoB. B
XapbkoBe oH 6bin npuHAaT Ha pabory Bo ®THUHT AH YCCP B
ornen A.A.l'anknHa. B T6unucu ocranuch Apy3bs, Mama U yno6-
Has KBapTHpa B LEHTPE ropoAa, a B XapbKoBe €My MPHLIIOCH CHU-
MaTb yron (4acTb KOMHAaThl).

HHCTHTYT HM3KHX TemniepaTyp 6bi1 co3aad B 1960 roay rpyn-
no# cotpyaHukoB YOTH' Bo maee ¢ b.U. BepkuubiM u A.A.T"an-
KHHBIM. DTO 6BUTH TPyAHbIE roabl CTAHOBIEHWA HHCTHTYTa, KOTO-
pomy 6bIIO MPEAOCTABIEHO BCEro HECKOJIbKO KOMHAT B 34aHWH
ObIBLIEr0 MHCTHTYTAa COBETCKOH TOProBiH, nepeseaeHHOro B Jlo-
Heuk. B 3THX cnoxcHbix ycnoeusax ['MBu Bce xke ynanock nNoiy41Thb
MHTEpecHblE HayuyHble pe3ynbTarhl. B 1965 rony A.A.I'ankuH pe-
WwHa co3aarb GU3MKO-TEXHHYECKHH UHCTUTYT B JloHeuke. ['HBH,
npopaboras Bo ®THUHTe noutu nonHbie NATH NET H HUCKONBLKO HE
konebnack, ornpabuiica BMecte ¢ ["ankHHbIM B JloHeuk, 4ToObl
BHOBb 3aHATLCA CO3JaHHEM HOBOIO aKafAeMHYECKOro WHCTHUTYTA.

B Houxeuxe ['vBn nonyunn Hanbonee BakHbie Hay4Hble pe-
3yNLTaThbl NO PE3OHAHCHOM CMIEKTPOCKONHH, OH PYKOBOAMJI OTAEJIOM
¥ NOAroTOBH 60/1bLUIYIO FPYNITY KBATHOULMPOBAHHBIX Y MTepCneK-
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THBHBIX CrieuHan1cToB. B 310 e spems ['MBH xeHHACH, poawnacs
nouyb TamyHa, H BCkope ero oyaposatesnibHas cynpyra HaHouka u
TamyHa nepeexanu u3 Tounucu B [JoHeuk, rae Hana mHoro ner
npenoaBsana aHIMIMHACKNAI B YHHBepcHTeTe. BO Bpemsa MOHX uac-
TbIX BU3UTOB B JIOHEUK, rae Npolwno Moe ACTCTBO,  HCMbITHIBAJ
pazocTb o6weHus ¢ ['meu u Havo#. B kpyry cembu I'uBu 6611 He-
JKHbIM H BHHMaTEJIbHLIM OTLIOM H MYXeM, XOTA o6nanan beckom-
NPOMMCCHBIM 6OHILIOBCKHM XapaKTepoM, CIOCOGHbLIM BLINIECHYTh
BECbMA pe3KHe CYXAEHHA BO BPEMS Hay4HbIX QUCKYyccHit. OH 6611
HETEPMHUM 