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MMPO®ECOP IBAH [IPOXOPOBHY 3AIIICOYHUU
BLJISI BUTOKIB HAYKOBOI'O HAIIPSIMKY
3 ®I3UKHU EJIEKTPOH-IOHHUX 3ITKHEHD

A. H. Impe

Inctutyt enexrponnoi ¢pisuxy HAH Ykpainu

JlaHo cTvcaMii CUCTEMATHYHHHE OHUC OCHOBHHX €TaniB CTAHOBJEHHA i po3-
BUTKY OZHOTO i3 €KCHEPHMEHTANTbHHUX HAyKOBHX HamnpAMKiB B aTOMHiH
disuni - enexTpoH-iOHHMX 3iTKHEHb, AKkuit OyB 3anouarkoBanuil npod.
LIL. 3anicounum. Bucsitneno #oro poab y CTBOpEHHI €KCHEPHUMEHTaNBHHX
YCTAHOBOK A4 LHMX ROC/IiZKeHb, OTPHMaHHI HOBHX HayKOBHMX Pe3ynbTaTiB Ta
iX aHani3y y HayKoOBHMX XypHaniax i auceprauisx. HaronoweHo Ha poni excne-
PMMEHTANbHUX DE3YJIbTATIB Y CTUMYJIOBAHH]I TEOPETUUYHUX JNOCHIIKEHb B 00-
nacti aToMHol ¢i3uku. [TokaszaHo nominylouy ponb npod. [.I1.3anicouynoro y
PO3BUTKY €KCIIEPUMEHTANBHOT aTOMHOT (i3vKK Ha 3akaprarTi Ta B YkpaiHi..

Monouii  cmeuianicr 1.I1.3anicounwuii,
OTPUMABIIH TPYHTOBHY HAYKOBY IiATOTOBKY
Ha kadeapi onTukH JIEHIHIPAICHKOro Jepx-
YHIBEpCUTETY B J1abopaTopii BCeCBITHHOBI-
JIOMOr0 CIIEKTPOCKOIICTa, “WIeHA-KOPECIIOH-
nenta Axanemii Hayk CPCP Cepris Enyap-
nosuya O@pima, micas 3aKiHYeHHs acnipaH-
TYpd ¥ YCHIUIHOTO 3aXHUCTy KaHIHAATCHKOL
auceprauii npuixas y 1954 poui B 3akaprar-
TS 1 3 BEJIMKUM €HTY3ia3MOM B3sBCS 3a CTBO-
peHHsl B YIKropoJaChbKOMYy Iep)KaBHOMY YHi-
BEPCHTETI CyYacHHX HaBYaIBbHHX Ta HAyKO-
BUX nabopatopiii. 3 Hicto METOIO BiH 3a1y4aB
10 HOCTIAHMIBKOI poOOTH 3MiOHMX CTyAeH-
TiB Ta BUNYCKHHKIB (i3UYHOro (aKyiabTeTy.
Jns BUKOHaHHSA BUPOOHHMYO! NPAKTHKH Ta
JumiomHol pobortu LI1.3anicounnii Hampas-
JAB KpalldX CTYHAEHTIB Y HAyKOBO-AOCHiI~
HHIBKI iHCTUTYTH 4K yHiBepcuteTH JIeHiH-
rpaxy, Mocksu, HoocubGipcbka, Xapkosa.
Tam, y TBOpuiit atMocdepi, sika maHyBana y
BCECBITHBOBIJJIOMHX HAYKOBHX  3aKjajax,
CTYAEHTH HE TUIBKH 3HaWOMHIIHCH 3 TEXHi-
KOO (Pi3HYHOrO EKCHEPUMEHTY, HOTrTUONIO-
BaJIM CBOI 3HaHHS 3 aTOMHOI Qi3ukH, a if Ha-
OyBany HaBUYOK CaMOCTIHHOI pobOTH.

Y 1957 poni IBanosi IIpoxopoBuuy Bxa-
JIocs CTBOPHTH HeoOXiZHi YMOBH /sl BiA-
KpUTTA Kadeapu ONTHKH, 3aBigyBayeMm SKOT
BiH cTaB. Binkpurrs yepes pik Ha ¢i3HKoO-
MaTeMaTHYHOMY (aKyIbTeTi acnipaHTypu 3a
cnenianbHicTio "®i3uka" ompasy X moxBa-
BHJIO HayKoBY poboty Ha Kadenpi. Po3noua-
JHCA JOCTIDKEHHA €IEMEHTAPHUX IPOLECIB
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NIPH 3ITKHEHHAX EJIKTPOHIB 3 Pi3HHMH aTo-
MaMH i MOJIEKyJaMH, 3’ SIBHJIOCS pAZ po3po-
60k mKepen enexTpoHiB. Haykosi myOmikamii
LI1.3anmicoynoro B cmiBaBTOPCTBI 31 CBOIMHM
acmipaHTaMH, a TaKOX aKTHUBHA Y4acTb YX-
ropoAchbKUX (i3UKiB y pOOOTI BCECOO3HMX Ta
MDKHApOAHHMX HAYKOBHUX (OPYMIB CHpHSAIH
nonynagpu3anii MpoKoMacITabHUX HTOCTi-
JDKEHb B YXXTOpOJi, BU3SHAHHIO 3HAYMMOCTI
OTPHMAHHX pe3yNbTaTiB. 3MIIHEHHIO Marte-
plasIbHO-TEXHIYHOI 6a3u NOCHIKEeHb Y 3Ha4-
H1H Mipl Ronomarano BHKOHAHHS TOCIAOrO-
BipHHX pobit. Lle, B CBOIO uepry, cTBOpIOBa-
JIO CIIpHATIMBl YMOBH JUIS PO3BUTKY 1 Io-
rUONCHHST HAyKOBUX I[IOLIYKIB Ta PO3ILH-
PEHHSI HaIPAMKIB JIOCTIKCHb.

3 MeTOor O3HaHOMJIEHHS BYEHHUX iHIIMX
HayKOBHX YCTaHOB 3 pe3y/NbTaTaMu HallHX
poOiT y ramy3i aTOMHOI (i3MKH, a TaKOX
BCTAHOBJICHHS 3 HHUMH HAyKOBHX 3B'S3KIB Y
1962 poui B Yikropoui 6ys10 opranizoBaHo i
nposeaeHo II Bcecorosny xoHdepeHmio 3
G13UKA €EKTPOHHUX | aTOMHHX 3iTKHEHb. Y
if poGoTi 6Gpanyu y4acTs BiOMi cCHelianicTy 3
aToMHOI ¢i3ukd. BinsinaBmu Hami HaykoBi
naboparopii, 03HaHOMUBHIIMCE 3 OPHIiHATH-
HHUMM YCTAaHOBKaMH W OTPUMaHHMH pe3ynb-
TaTaMH, YYaCHHKH KOH(epeHUil CXBaJIbHO
BIATYKHYN¥CS Mpo Hami 3700yTkH. Y Oeci-
nax LIl.3amicoynoro 3 HuMM, 30KpeMa 3
npodecopom Iloaropuum Iropem Muxaiino-
BHYeM 3 IHcTHTYTY aToMHOi eHeprii iMm.
I.B.KypuaroBa (IAE), BusHkia ifes nepe-
THYTH €JIEKTPOHHHH My4OK 3 iOHHHM i JO-
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CIHIJDKYBATH TIPH LBOMY IIPOLECH 3iTKHEHb.
Baanmocst 1OMOBUTHCS NMPO BHIOTOBIEHHA B
Kyp4aToBChKOMY IHCTHTYTI I0HHOTO JKepe-
Jia JUis HAIUX TOCJIJKEHb.

Y 1962 poui a 3aKkiHYAB HaBYaHHSA Ha
Kadenpi ONTHKU YXKropoJAChKOro AEpiKyHi-
BEPCHUTETY 1 HaBiTh HE AyMaB TOXl, W0 OyAy
IPUYETHUI JO CTBOPEHHS HOBOrO HalpsAMKY
JOCII/DKEHb 3 (DI3UKH €NEeKTPOH-IOHHHX 3i-
TKHeHb. CTanocs Tak, 1o y 1964 poui, konu
si BCTYIHUB J10 acrlipaHTypd, npodecop 3ami-
counnit LI1. HanpaBuB MeHe OO0 MockBH B
IAE nns 3’sicyBaHHS cUTyalil 3 BUTOTOBRJIEH-
HsM i0HHOTO [pKepena. S moixaB 1o Mockay,
I BXe TaMm BHSBHIOCH, 1Mo Hpogdecop [loa-
ropuuii .M. nmepeitiioB Ha poboTy B AcTpo-
(bizuyHMA IHCTHTYT, 1 HIXTO 0po 06ilsHe HaM
JUKepeIlo ioHiB He 3Hae. MeHi He 3anHIuanocs
HIYOro iHINOro, SIK 3BEpHYTHCS Bill iIMeHi
npogecopa LIl.3amicouyHoro o 3aBigyBaua
BiamineHusM ¢izuku miasmu IAE axagemixa
JIeBa AmnppifioBuya Apuumosuya. Bin mo-
CTaBHBCA 3 BEJHMKHM pPO3YMIHHSM HO LBOrO
nuraHHs, 1 ckazas: "llepudepii norpibHO
JOIIOMOITH Y CTBOPEHHI €KCIIEPHMEHTAIBHOL
YCTAaHOBKHM Ui  IOCIi/DKEHb  €JIEKTPOH-
ionHuX 3iTKHeHb". Ilicis npOro Mu mixmuca-
J1 JIOTOBIp MpPO HAayKOBO-TEXHIYHY CIiBMpa-
mo 3 IAE im. LLB.KypuaroBa, y cxnagaHHi
SKOTO BEJHMKY AONOMOrY HaJaB IOJIOBHHH
iHxeHep BimAieHHs disuky 1asmu Onekciit
Koctaatunosuy Cnupunonos. Jns yrou-
HEHHs AeTalell NoroBopy [0 YKropogy pa-
30M 3i O.K.CiypHJOHOBHM IPHiXaB Hayalib-
HUK Jiabopatopii IUIa3MOBUX JOCHIPKECHB
IAE, noxtop ¢i3Mko-MareMaTHYHHX Hayk
Kopanscekuit Muxona I'puroposuy. Ha ipo-
My ertarni 10 poboru 6y 3anydenuit C.C.ITon
(HuHI — JOKTOp (i3HKO-MAaTEeMaTHYHHX HaYK,
npodecop, 3aBigyBad HpoOIeMHOI HAayKOBO-
nociifHol nabopaTopii 3 ¢i3H4HOI eneKkTpo-
Hikn YxHY). YV BUroTOBJICHHI Pi3HHX THIIB
IOHHHUX JDKepen, IO HPAIIOBAIM B PEXHMI
AYroBOTO po3psany abo OCHMIIOIOUHX €JeKT-
POHiB, BEJHKY JOIIOMOrY HaMm HaJaB rOJIOB-
HHH KOHCTPYKTOp BiAniIeHHS (i3uKu nias-
MH IAE bpasepmaH Emanyin Haranosuy.
Hoxu Benucst poOOTH 3 BUTOTOBJIEHHS BY3JIiB
1 OJIOKIB >KMBJIEHHS €KCHEPUMEHTAILHOL
ycTaHOBKM B Mocksi, B VYxropoai rpymna
criBpobitHukiB kadeapu ontuku (C.C.Ilon,
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AW Jlamenxo, B.C. Bykcruy, €.1.Hemiitnos
Ta aBTOp UHX PAAKIB) Ha 4o 3 npodecopom
I.IT.3amicounnM posnoyana HiArOTOBKY Ja-
foparopii 710 BCTaHOBJEHHs B Hiil Mac-
CHEKTPOMETPUYHOI YCTAHOBKH BENMKHX ra-
Gapuris.

Y 1965 poui merani eKCIEPUMEHTAILHOL
ycranoBkH, BurotosieHi B IAE, 6yno Hani-
CaHO B YXTopoACHKUI YHIBEPCHUTET Ha Ka-
¢denpy ONTHKY, A€ LIBHIKAMH TEMIIAMH I1pO-
BOIMBCA 11 MOHTaX. Y Wil poGOTi aKTHBHY
yaactb Opanu i crynentn @O.O.Jlanu i
B.A.KenpmaH (HuHi — jaypeaT npeMii iMeHi
K..CunensnukoBa HAH Vxkpainu, noxtop
(izHKo-MaTeMaTHYHUX HayK, 3aBiXyBad Bi[Uli-
JIy KBaHTOBOI €JIEKTPOHIKM [HCTHTYTY €eKT-
ponHoi ¢izuxy HAH VYkpainu). 3 MeToro BH-
BUCHHSI METOMIB cTabijizalii BHCOKOIOTYX-
HUX [PWIAAIB VIS JKHBJICHHS I'SSTUTOHHOIO
180° mMarHiTHOrO cenaparopa iOHiB LHMX CTY-
JeHTiB Oyno HanpaBieHo R0 [HcTuTyTy sine-
pHUX pociipkesb y M. HoBocubiperk. Bonn
yCHilIHO BHKOHAIM e 3aBIaHHA 1 3acTocy-
BAJId CBOI 3HAHHS IIPH 3aIyCKy YCTaHOBKH,
sxa orpuMaia Ha3By "Kapnatn".

VY 1967 poui 1o yctaHOBKY 6yi0 BBele-
HO B [i10, i MU OTpUMaJIH CTaOiNBHUN Ny4YOK
ioniB Ar’. ®axTHyHO e GY0 IOYATKOM HO-
BOr0 HayKOBOI'O HamlpsAMKY — (i3HKH ejlexT-
POH-IOHHHX 3iTKHeHb. Ha mepumomy erami
ob'extaMu nociipkeHs Oyno BUOpaHO i0HH
Ar’ i Kr', Ha ciekTpaibHHX JiHIAX SKHX re-
HepyBasy i0HHI Jazepu. Tomy oTpumaHi Ha-
MH HayKOBI pE3yibTaTH CIPHSIU 3 ACYyBaH-
HIO ME€XaHI3My IeHepauii Lux jla3epiB Ta oI-
Kax OyJI0 MATOTOBJIEHO NEPLIY KaHIUJIATChKY
JucepTauiio [2] 3 miel TeMaTHKH, Ky 51 3aXUC-
TUB y 1972 poui Ha xadenpi ontuxu Jlenin-
rpajChKOro AEep)KaBHOTO YHiBEpCHTETY.

InTeHCHBHI HayKOBi JOCHIIKEHHS B 00-
7acTl KEPOBAaHOTO TEPMOSHEPHOIO CHHTE3Y
CTUMYJIIOBAJIM JOCHII/PKEHHA TpOIEeCiB 3iTK-
HEHb €JICKTPOHIB 3 10Hamu rejiro. OHaK iH-
TEHCHMBHI CHEKTPaJIbHI JIiHil I{pOTO iOHA 3Ha-
XOMWIKCh Yy BaKyyMHiH yJabTpadiosieToBiH
(BY®) obunacri cniektpa. Tomy notpibno 6y-
5o surotoButn BY® Monoxpomaropu. 3a-
BASKYM Hanojerausii npauni aouexta LI XKy-
KOBa i CTaplloro HayKOBOTO CHiBpOOGITHUKaA
LLTapru 6ymo waGyTo noCBigy po3podku i
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BUI'OTOBJICHHSI TAKHX IPHIAAIB. 3a po3poOKy
i crsopenns BY® wmonoXpomaropis s
ycranoBku "Kapnatu" B3ssca B.C.Bykctuu
pasom 3 monommuMu koneramu A.M.Coro-
moHoM, KO.B.Kmensxom (Bci Tpoe mpailio-
I0Th HUHI CTapIIMMH HAyKOBHMH CIiBpOOIT-
uukamu IE® HAH VYxkpainn) ta B.B.Camco-
HoBuM. Hacninkom ix 3ycuiib Y10 CTBOPEHHS
1{{JI0i HU3KH BAKYYMHHX MOHOXPOMAaTOPIB.

HalyTtuii mocBia H0O3BOJIUB NEpedTH 10
HACTYIHOI'O €Tany JOCIiIKeHb elIeKTPOHHO-
ro 36ymwkenns iona He'. Ockinpku moci-
JDKyBaHE BHIPOMIHIOBaHHS MOTPAILIIO B
ob6nacte ganekoro BY®y, 10 eKcrepuMeHT
BHMarap Mojanplioi MOJepHi3alii ycTaHOB-
ku "Kapnatu". OngHak HapoJierjiiBa Ipans
Bunpasjana cebe, 1 HaM BAajloCs BIEpIIE Y
CBITI JOCHIZMTH (YHKI[IO €JIEKTPOHHOTO
30y/KEHHST PE30HAHCHOTO BHIIPOMiHIOBaHHS
ioma He" ma nosxumi xsuii 30.4 HM mpu
€NEeKTPOH-IOHHUX, €JEKTPOH-aTOMHHUX i i0H-
aTOMHHX 3iTKHeHHsX. OTpHUMaHi pe3yJIbTaTH
JO3BONMIM OJHO3HAYHO CTBEPIUKYBATH, IO
JUIsL TeNli€BOi MIa3sMH TOJIOBHUM JDKEPEIoM
BTpaT €Heprii € 30y/UKEHHS DPE30HAHCHOTO
BUIIPOMiHIOBaHHs ioHa He' mnpu enexTpoH-
joHHUX 3iTKHEHHAX [3]. ¥V 1975 poui 3a pe-
3yneTaTaMH LMX gochimkens A.M.Jlamen-
KoM OyJO 3aXHIIEHO KaHIUAATCHKY AHCEp-
tauio [4] y Pi3HKO-TeXHIYHOMY IHCTHTYTI
im. A.®.Hopde (OTI).

OkpiM ioHiB iHEpTHHX rasiB, Ha YCTaHOB-
ni "Kapmatu" npoBOAMAHCH TaKoX OOCHI-
JOKEHHA €(DEKTUBHUX [EPepi3iB eNCKTPOHHO-
ro 30y/I>KeHHs 10HiB MOJIEKYJIIPHOTO a30Ty y
BuauMid obnacti crnekrpa. Otpumani AaHi
Mk QyHIaMEeHTAIbHE 3HAYEHHS 1 3HaHIILTH
MPaKTHYHE 3aCTOCYBaHHS B acTPOQi3HUHHX
JOCTI JIPKEHHAX.

JloriuHUM po3BHTKOM (i3HKHU €NEKTPOH-
iOHHUX 3iTKHEHb OYJIO IPOBENEHHS CHCTEMA-
THYHUX JAOCJIIDKEHD NPU 3iTKHEHHAX MMOBLJIb-
HUX €JIEKTPOHIB 3 10HAMH iHIIHX €JEMEHTIB
Ilepionuunoi  cucremu  JI.I.Menzeneena.
OCKUIbKH OLIBIIICTH i3 HHUX € METallaMH, TO
NOTPIOHO OYNO CTBOPHUTHU EKCHEPUMECHTAIBHY
YCTaHOBKY 3 BiJIIOBIJHMM JDKEPEJIOM iOHIiB.
IMix xepiBauuTBOoM IBaHa IIpoxopoBuua MHOIO
i acmipantom KenbmanoMm B.A. Gyno crBO-
PEHO TaKy YCTaHOBKY, Ky M# HazBau "lon".
i ronoBHoro BinMiHHiCTIO BiA ycTaHOBKH
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"Kapnatu" Oyna 3aMiHa TpOMI3IKOro raso-
pO3PSAHOre JDKepena ioHiB Manorabapur-
HHM, KOMIIaKTHHM JDKEpeJIOM 1OHiB, KOHC-
TpykKuito sixkoro po3pobus O.b.IlInenuk (xu-
Hi — naypeat JlepaBHoi mpeMii YkpaiHu B
ratysi Haykd 1 TEXHIKH, AOKTOp (i3uKo-
MaTeMaTHYHMX HayK, npodecop, wWIEH-
kopecnionaedT HAH Vkpainu, nmpexrop
IE® HAH VYxpaiuu) 31 criiBpoOiTHUKaMH, Ta
180° marmiTHOro cenapatopa iomiB — 90°
€JIEKTPOCTATUYHHUM CENapaTopOM iOHIB.
Iepmnmu 06'€KTaMH HOCIIKEH Ha Hil
YCTaHOBIli CTaIH iOHH JIyXKHO3EMEJIBHUX Me-
TajiB. [HTepec A0 LMX 10HIB OOYMOBJIEHO
THM, L0 IPOLIECH 3a iX y4yacTIO BiJirparoTh
HAJ3BUYAHO BAXJIMBY pOJIb B acTpodiszuy-
Hiif Ta TepMOsAepHill Na3Mi, y HaBKOJIO3€M-
HOMY KOCMIYHOMY IIpOCTOpi, B Ja3epHii
TEXHill Ta IHIIAX NEPCIEKTHBHHX HAayKOBHX
HanpsMkaX. OTpuMaHi pe3yJIbTaTH 3 €JIEKT-
POHHOTO 30Yy/KEHHS PE30HAHCHMX JIiHIH Ta
nini#t no6iunnx cepiit ioniz Mg, Ca’, Sr i
Ba’ noxasamu, mo edexTuBHi mepepisu ix
30y/KEHHSI JOCUTH BEJIHKI (~1015 cM“) 1 Ha-
OaraTo Ginbuli, HDX JUIs i0HIB iIHEPTHUX rasis
~10" CMZ). VY uux xe ekcriepuMEHTax IIpH
BHMIPIOBaHHI CTYNEHsS NONspH3anii BHIpPO-
MiHIOBaHHS B €JICKTPOH-1OHHHX 3ITKHEHHIX
OyJ1I0 BCTAHOBJICHO, 1O AJIS CUIBHUX KOMIIO-
HEHT Pe30HAaHCHHX IYyOJIETIB 10HIB KaJbIiIO,
CTpPOHLIIO 1 0Oapito BOHa Mae MaKCHMaJbHE
3Ha4YeHHs B nopo3i (20%), moTiM MOCTyNOBO
3MeHIyeTsest 1 npu eneprii 50-60 eB 3wmi-
Hio€ 3HaK [5]. 3a pesysbraraMu mUX AOCHi-
IokeHb y 1978 poui B JlarsificbkoMy epxaB-
HoMy yHiBepcurteri B.A.KenpManoMm 6yio
3aXHIIEHO KaHAMAATChKY AucepTanio [6].
Hactynmaumu 06'ekTaMu JOCITiIKEHDb Ha
yctaHoBui "loH" GynH i0HH TYy)XKHUX MeTaliB,
Kl XapaKTEpU3YIOThCH 3allOBHEHOIO np6 Ba-
JICHTHOK O0O0JIOHKOIO, a JOC/I/KYBaH1 JHIT
nonagaroTe y BY® obnacts cnekrpy (40—
110 um). Ha BigmiHy BiJ 10HIB JIy’KHO3EMEJIb-
HHX METaliB, e()eKTHBHI Nepepi3u IpoLeciB
y BHIAIKY IOHIB JIy’)KHHX MeETalliB JOCHTH
Mai 3a Benmamnomo (~107%+10"7 cm?). Hamu
JOCIIKEHO €IEKTPOHHE 30YMKCHHA pPC30-
HaHCHUX JiHiM oxHo3apsauux jonis K¥, Rb"
i Cs" Ta niniit, sxi BAIPOMiHIOIOTbCS BHACITI-
JOK 30ymKEHHsl €JeKTpoHa 3 CyOBajleHTHOI
ns? 000JI0HKH, TOOTO S-10HI3allIO UX 1OHIB
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[7]. Y npunoporosiii AiNAHII SHEPreTHYHHX
3a/IeXHOCTEH e(eKTHBHHUX mepepi3iB 30y-
JUKEHHS Ha BCIX JOCIIKYBaHUX JiHIAX OyJI0
BHSBNICHO CTPYKTYpYy, sKa ZOMiHyRana Haj
IpsAMUM IporecoM 30ymkeHHS. Mu 3anpo-
MOHYBaIM TOSCHEHHS IPUPOAH BUSBJIEHOI
CTPYKTYPH SK €pEeKTHBHE 3aXOIUICHHA Hajli-
TAlOYAX €JIEKTPOHIB 10HAMM, YTBOPEHHS
aTOMapHUX aBTOIOHI3AlHUX CTaHIB, $Ki,
PO3MANAIOYHCh B E€NEKTPOHHOMY KaHasli Ha
30y KeH] piBHI 10HIB, IPHU3BOJAATH A0 AOAAT-
KOBOT'O DPE30HAHCHOIO BKJIaQy B CS(EKTHBHI
nepepi3n 30ymxeHHs. OCKUIBKH IOHH JIyX-
HUX METAJliB XapaKTCPU3YIOTBCA CYTTEBHM
PO3IIEIIEeHHSM 30YKEHHX PiBHIB, TO aBTO-
iOHI3aui#HI CTAHH PO3MANAIOTHECA T'OIOBHHM
yuHoM y mpotueci Kocrtepa-Kponira. Corin
3a3HA4YMTH, IO caMe MPH JOCIiIHKEHHI LHUX
iOHIB BIepille B yMOBaxX MY4KiB, IO NEpeTH-
HaroTbCA, OyJI0 BHABICHO 1 AOCIIIDKEHO Ji-
eNneKTpoHHY pexomOinanio ioHiB [8]. Orpu-
MaHi pe3ynbTaTd BBIALUIM B KaHAUIATCHKY
nuceptauio O.1.3amicounoro (HaykoBui Kke-
piBauk 1.C.Anekcaxin, jaypear JlepxaBHol
npemii YKpaiHu B rajy3i HayKd i TEXHIKH B
1995 poui, noxrop ¢i3uKo-MaTeMaTHYHUX
Hayk, npodecop, Ha Kajb, HUHI NOKiKHUM),
sKy BiH 3axuctuB y 1980 poui 8 ®TI [9].
HapanensHO 3 ROCHIIKEHHAM B3aeMOIIl
€JIeKTPOHIB 3 IOHAaMH METaliB TPUBAIH €KC-
nepuMeHTH Ha ycra”osli "Kapnarn". Ha wif
JOCTIDKYBAIOCH 30YMKEHHS DPE30HAHCHHUX
TiHi# iOHIB IHEPTHHX rasiB eJEKTpPOHAMH 3
Kpaworo (HOpIBHSHO 3 IONEPERHIMH pOKa-
MH) €HEepreTHYHOIO oxHopigHicTio. Lle mano
3MOTY BHSIBUTH Ha JIOCTIKYBaHUX e€Hepre-
THYHMX 3aJIEKHOCTAX €EKTHBHUX HEpepi3iB
30yIUKEHHS YITKY PE30HAHCHY CTPYKTypy. Y
X eKCIIepUMEHTax MpH JOCIIKEHHI IOHa
rejlilo TakoX OyJIO BHSIBJIEHO BUIIPOMIHIO-
BaHHs y cHeKkTpalpHiH obnacti 30-32 HwMm,
SKe € pe3yJbTaTOM NieJeKTPOHHOI pekombi-
Hauii. Bumipsauii epexkTHBHUMN Hepepi3 UbO-
ro IPOLECY CTAHOBUB 1078 cm?, wo Ginbm
HiXK Ha NOPSJIOK MEPEBUIIYBAIO TCOPETUYHI
po3paxyHKH. Pesynpraté IHX AOCHIIKEHbH
omucas i npoaHanizysas SI.M.CeMeHiok (Hu-
Hi — KaHAUAAT Qi3HKO-MaTeMaTHYHHX HayK,
noueHt YxHY) y xangumarcekiéf aucepra-
nii, 3axuwenid HuM y 1985 poui B JleHin-
rpafcCbKOMY JIEPXaBHOMY YHIBEPCHUTETI.
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ABTOMaTH3allis JOCIiKEHb Ha YCTAHOB-
ui "lou" 3a gonomororo EOM "Enexrponika
100M" Ta cyTTEBE MOKpALICHHS MOHOEHEpre-
TUYHOCTI enekrpoHHoro myyka (zo 0.1 eB)
3aBJSAKH BUKOPHCTaHHIO 90° LMIIHAPUYHOTO
ceJIeKTOpa €JIEKTPOHIB JIO3BOJMJIM OuIbIl
MPEUH3IHHO BUMIpATH HPUOOPOTOBI AIMSIHKH
CHEPreTHYHUX EHEPreTHYHHX 3aJIeKHOCTEeH
nepepisip 36ymkenns ionie Mg', Ca’, Sr' i
Ba' Ta BUABHTH 4iTKy pe30HAHCHY CTPYKTY-
py, Ky OyJI0 NOsiCHEHO e(pEeKTOM 3axXOILIeH-
HS €JCKTPOHIB B aBTOIOHI3AI[ifHI CTAHU Bif-
NnoBiAHMX aroMiB [12]. OTpuMani pe3ynsTaTi
CTaJli OCHOBOKW KaHAMIATCHKOI AMcepTauii
B.I.®dponTORAa, AKY BiH 3axucTuB y 1986 porii
B Incrutyti crnekrpockonii AH CPCP (M.
Tpoiuexk) [13].

Crin 3a3Ha4yuTH, IO NPELHU3iiHI pe3ysb-
TaTH, OTPHMMaHi Ha I(bOMY €Tami JOCIiDKEHb,
HE TUIBKY CTHMYJIIOBIM DIMH DAl TEOpPETHY-
HHUX PO3PaxyHKIB, y AKMX BOHHU 3HaHILIH M-
TBEPIKEHHS, a ¥ aJ¥l MOIITOBX Uil PO3BUTKY
GLIBII TOYHMX METOMIB NOCIIHKEHHS Pe30HaH-~
CiB TIpH €JIEKTPOH-10HHUX 3ITKHEHHSX.

Y 1981 powi 3aBagku HamoJerHBIH Hay-
KOBO-OpraHizauiiuifi poboti npogecopa L.I1.3a-
NicoYHOro OyNo CTBOPEHO YIKropoAChKE Bill-
IleHHs [HCTUTYTY SIEpHHX JOCIi/DKeHb
(YxB /1) AH Ykpainu. OcHOBOK KaapOBO-
ro MOTEHIaly BIAAUIB ENEKTPOHHHUX IIpOLe-
CiB Ta iOHHHX IIPOLECIB CTAJIU CIIBPOOITHUKU
Kaenpu KBaHTOBOI €NEKTPOHIKM. 3 Iliei Kka-
(enpu HOBOCTBOPEHOMY HAyKOBOMY IiApO3Ai-
ny Oyno mepepaHo Aeski nmpuiaamu H ycrar-
KyBaHH{, y T.4. ycraHoBKy 'loH". ToMmy mno-
JaIbIUKA PO3BUTOK HANPIMKY €JIeKTPOH-10H-
HUX 3iTKHEHb BiIOYyBaBCs BXXEC HA HOBOMY Mic-
. JU uporo mepin 3a Bce notpibHO Oyno
BBECTH B IO YCTAHOBKY B HOBIif s1aboparopii,
mo Oyno 3pobieHo 3a HOCUTH KOPOTKHIT yac.
BinnpautoBaBiiy METOAUKY JOCTIIKEHb HA
ioHax Mg+ i Ca’, BIEBHUBILIUCD y JI€3RATHOCTI
YCTAHOBKW, MM MEpeHUUId A0 AOCHIKEHHS
OUIbII CKJIAIHUX GararoeNIeKTPOHHUX 1OHIB.

Llmxor Takux fociipkeHp OyB 3all04aTKo-
Banuit excriepumenTamu 3 iosom T1'. Lle# ion
CYTTEBO BIIpI3HIEThCS OyIOBOIO €IEKTPOH-
HAX OOOJIOHOK B paHiule XOCIHIKYBaHHX
10HIB, OCKLIBKY Ma€ OKPIM JBOX S-€JIEKTPOHIB
Ha BAJEHTHiH OOOJOHI{ TAaKOX 3alOBHEHY
CYOBaJICHTHY 540 obosionxy. Eneprii 3B's13ky
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€JIEKTPOHIB Y BaIeHTHIH 1 cyOBaneHTHi#t 060-
JOHKaX OM3bKi 32 BEJIMYMHOIO, IO TPH3BO-
JIUTHh JI0 1X CHIBHOI KOpeaauii i, BiAHMOBIAHO,
IO BEJIUKOL Pi3HOMAHITHOCTI CHEKTpaJIbHHX
niepexofiB. lle no3Bonsie JOCHIAMTH y Mexax
OJHi€l aTOMHOI CHCTEMH Di3Hi npoiecH: 30y-
JOKEHHSI ONTHYHO JO3BOJICHHX, iHTEpKoMOi-
Haiiiiaux [14] i onTHYHO 3a60pPOHEHHX IIepe~
XOJIiB; TIEPEXO/iB, MOB'SM3aHUX 3 OJHOYACHUM
30yKEHHAM [BOX B&ICHTHUX €JIEKTPOHIB 1
YTBOPCHHSAM 3MillleHUX TepMiB [15] Ta 31 30y-
JDKeHHSM  a00  10HI3alli€l0  BHYTPIUIHBOTO
{cyOBaJICHTHOI'O) €/IEKTPOHA 3 5d" o6ononxu
(Geitrnepiscekux TepMmiB) [16]. Bymo nocmi-
JOKEHO TaKOXK PE30OHAHCHI JIiHIT JBO3apATHOIO
iona TI** [17] Ta pi3Hi THIH Ai€IEKTPOHHO
pexoMOiHallii: BJIACHE [IENIEKTPOHHY PEKOM-
6iHaIllo, IO MPOSBIAETBCA Yy pamianiiHii
crabinizanii aBTOiOHI3aliHHUX CTaHIB Yepes3
KOHKPETHI NEPeXOAN B OCHOBHHI Ta HH3BKI
30yMKeHi CTaHH aroMa Talilo, a TaKoX -
€JIEKTPOHHI CaTe/NTH Pe30HaHCHHX NiHiit [18].
Sxmo y BUNagky GinblI JIETKMX iOHIB pe3o-
HaHCHA CTPYKTypa NpOsBIIANAcs, siK IPaBUIIO,
y NpHIOpOroBili AUIAHLI GYHKIi#H 30yIpKeH-
HA, TO IPH JOCTIDKEeHHI 30yDKeHHS i0HA Ta-
IO YiTKY CTPYKTYpY OyJ0 BHSBIEHO TAKOX i
3a JoTeHuiasioM ioHi3auii iona. Pesynpraru
X JOCAIMKCHb MOKa3aid, 0 Y CKIATHHX
6araToceKTPOHHUX CHCTEM 3pOCTaE PpoOjb
PENATHBICTCHKUX 1 KOpemsmiiHuX edeKTis, a
PE30OHAHCHHH BKJIaJ y HepepisH 30yKeHHs
Halararo GinbIIMiA, HDK y BUNAAKy iOHIB Jer-
Kux enemeHTiB. OTpuMaHi pesynsraté Gyso
ONMCaHO 1 MPOaHaTi30BAHO B KaHIHAATCHKii
auceprauii ["M.I'omoHali (HuHI — xaHAMIAT
(i3vKo-MaTeMaTUYHHX HAyK, CTapliuii Hay-
koBu# cniBpobithuk IE® HAH Vkpainu)
[19], axy Boma 3axuctuna y 1986 poui B
VYXropoCbKOMY JAEp)XKaBHOMY YHiBEPCHTETI.
Beymxa 3aciyra y cTBOpeHHI HOBUX Ipuija-
[iB, HEOOXIOHHUX U1 POBOTH YCTAHOBKH, Ta
aHaIi3i HOBUX pE3YNbTATIB HaeXuTh KOHT-
pomry €.E. (HuHI ~ kaHauaar (¢i3uko-mare-
MaTHYHHX HayK, CTaplIMH HAyKOBHH CHIBpO-
OitHux [E® HAH VYkpaiun).

Busniieni oco0IMBOCT i 3aKOHOMipHOCTI
AOCIiKyBaHHX IPOLECIB MU Pi3HUX Ipyn
ioHiB Oy;0 y3araJbHeHO B Iepiuiit JOKTOp-
CbKilt AMceprauii 3 nboro HampsMmky [20],
sy 5 3axuctus y OTI im. A.D.Hodge.
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Kepyloun VYxB DA AH Vxpaiuu,
LI1.3anicounuit BMiIO moeqHyBaB CBOI Hay-
KOBi 37100YTKHM 3 BeJIMKHMH OPraHi3aTopChb-
KHMH 31i0HOCTSMY | BTUIIOBAB Y KUTTSA CBOIO
GararopiuHy Mpito — CTBOPHUTH aKajeMidHHH
IHCTUTYT Ha 3axapnarTi. Bin goxiazas TH-
TaHIYHHX 3YCHJIb JJIA TOro, HI00 NEPEKOHATH
Bjlafly B HEOOXIJHOCTI I[OIO HAayKOBOIO 3a-
knany. [ls Henerka mpaus ysiHuanacs ycri-
xoM, iy 1992 poui B Yxropoai 6yio BiakpH-
to IHctutyr enexrponHoi ¢isuku HAH
Ykpainu.

Bci cunu KOnREeKTUBY 1HCTHTYTY Gyix 3a-
JisHI Y HanpsMKYy sIKHAHIBHUIIOrO BBEIEH-
HS B EKCIUIyaTamilo eKCHepHMEHTaIbHOIOo
yCTaTKyBaHHS Ha HOBOMY Micli. ToMy Bxxe
yepe3 AeAkuidl yac ycraHoBka "loH" Oyia ro-
TOBa 10 po6oTH. Pa3zoM 31 MHOIO y HanpsMKy
di3HKM eNeKTPOH-IOHHHX 3ITKHEHb Ha TOMH
Yac [MpalioBaIA HAyKOBI CHiBpOOITHHKH
A.l3amicounuii i I".'M.I'omoHait Ta iHXeHEpH
M.B.Konoxsapi 1 A.M.Hemer.

Ha ycranoBui "loH" npojoBxkyBanocs
BUBYCHHSA MEXaHi3MiB HENpPY)XHHX IpPOLECIB
IpH 3ITKHEHHSAX HOBUIBHHX EJIEKTPOHIB 3i
CKJIQZIHUMH i0HaMH. BOHM [TPOBOAMIHCS BiKE
Ha OiNbII BHCOKOMY €KCIEPHMEHTAILHOMY
piBHi, Ass 4yoro 0yJio BIOCKOHAJIEHO aBTOMa-
TH3ALiI0 NPoLeCy BUMIPIOBaHHS HA CY4acHiH
eneMeHTHii 0a3i 3a JONOMOrol0 MepCoHab-
HOro KoMm'lotepa. Benukuit Bkian B aBToMa-
TH3allil0 Ta MporpaMHe 3aGe3NeueHHs BAMi-
piB, a TAKOX Yy HPOBEIEHHS HAyKOBUX NOCII-
JOKeHb BHIC CTaplIWii HayKOBHMM criBpoOiT-
ruk B.C.Bykcruy.

O06'exTamu  nocnimkens Oynu BHOpaHi
ioHM migrpynu nuHKy. IIpoBeaeni npeuusii-
Hi BUMIDH Ta TPYHTOBHHH aHaNi3 OTPUMaHHX
pe3yabTaTiB JO3BOJIAIN BHSBHTH YITKYy pe-
30HAaHCHY CTPYKTypy Ha €HEpreTHMYHHX 3a-
JIEXKHOCTAX eEeKTUBHUX Tiepepi3iB 30ymxeH-
Hs Ta BCTAHOBUTH CKJIQJHMH MexaHizm 30y-
JUKEHHS CIIEKTPATbHUX MepexoiB ionis Zn' i
Cd" [21,22]. BcTasoBieHo, WO 119 CTPYKTYpa
obymoBneHa cyrreBuM (~30-40%) BxiamoM
B eeKTHBHI Tiepepi3n 36yIDKEHHS NPOIIECB,
SKI NOB'S3aHI 3 pE30HAHCHUM 30YIDKCHHIM
CHCTeMH "eNeKTpoH+ioH" B aTOMapHi Ta i0H-
Hi aBTOiOHI3aniifHi CTaHH, IO YTBOPIOIOTHCS
NEepeBaXKHO NIpH 30YyIKEHHI €JNEKTPOHIB 3
nd'® 060s10HKE, 3 HACTYIMHHM iX E€NEKTPOH-
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HHUM pO3NazoM Ge3nocepeHbO YH Yepe3 Kac-
Ka[¥ Ha Pe30HAHCHI piBHI 10HIB.

Binsnoporose 30y/DKEHHA PE30HAHCHHX
niHIM MMX {OHIB YCKIIaJHEHE HE TUIBKH pe30-
HAHCHHUM 30y/DKSHHSM, a ¥ JIeNeKTPOHHOIO
pexombinariero [23]. BoHa € ocHOBHHM Me-
XaHi3MoM 30yKEHHS Mi€NeKTPOHHUX care-
JiTIB CHEKTpaipbHHUX JiHid. OTpuMani pe-
3yJAbTaTH OXHO3HAYHO MIATBEPAHIH, IO Y
CKJIaTHHX 0araTtoeeKTpOHHHX 10HIB 3pocTae
pONb PENATHBICTCHKUX €(eKTiB, CyTTeBUH
TAKOX BIUITHB KOPEJNALIHHUX €deKTiB, ski, B
CBOIO Yepry, CYTTEBO BILTHBAIOTH HA MEXaHi3-
MH DPE30OHAHCHMX Ta MHPAMHX IPOLECIB He-
OpPY)KHHX 3ITKHEHb €JIEKTPOHIB 3 IOHAMH.
OcHOBHI pe3ynbTaTH NBOrO LUKIY PpoOOIT
CT&JIM NPeIMETOM OOTOBOPEHHS ¥ aHami3y y
KaHMJATChKi#l aucepranii MOJOIIOro Hay-
koBoro cmiBpoGiTHuka IE® HAH Vkpainu
Hemera A.M.

Ha masuit wac Ha ycranosui "loH" po3smo-
Yanucs AOCTIDKEHHS 30y/DKCHHS iOHA IHIIIO
€IEKTPOHHUM yxapoM. st 1poro motrpifHoO
6yno MOJEPHI3yBaTH JKEPENO 10HIB I poGo-
TH TIPY BHCOKHX TeMrieparypax (~1000 °C). ¥
LBEOMY HalpsMKy, KpiM MEHE i cTapiioro Hay-
KoBoro cniBpoGitHuka I'.M.I'omonaii, Gepytb
y4acThb TakoX MpoBiaHMH iHxenep FO.LTyruu
Ta aciipant €.B.0OBuapenko.

HaykoBi AoCsSTHEHHS 3 (i3UKM €NeKT-
POH-IOHHHX 3ITKHEHb 3HAHIIIM CBOE BigoO-
paxeHHs y OaraTo4MceNbHMX IyOsiKamisx,
JOMOBIASX HA BITYM3HAHUX T4 MDKHAPOIHUX
HayKoBUX (popymax, MarOTh BUCOKHIl iHIEKC
IWUTYBaHHA, IO CBIOYUTH IPO iX BCECBITHE
BU3HaHHA. TakuMm 4ymHOM, imei i Mpii IBana

[IpoxopoBuua 3amicoYyHOro mpo HOBHI Ha-
TIPSIMOK JOCIIDKEHb — €JIeKTPOH-IOHHI 31TK-
HEHHsl, ¥ BaXJIUBOCTI SIKOTO JISi PO3BUTKY
CBIiTOBOI HaykH BiH OyB NEpeKOHaHWH, CTalM
PEABHICTIO 1 JOCTONHO PENpPEe3eHTYIOTH LIKO-
JIy Y)KIOpPOACHKUX (hi3HKiB Ha CBITOBOMY PiBHI.

[IpocTekuBLUIH Yy XPOHOMOTIYHOMY IHO-
pSAKY iCTOPHYHI €Talld CTAHOBJICHHA Ta pO3-
BHTKY (i3HKH €NEeKTPOH-IOHHUX 3iTKHEHB,
GaunuMmo, 1o 3a 1eit yac 3pobiieHo bararto, 1 B
YCIX OTPMMaHHX pe3yJbTaTax € BeJHKa 4acT-
Ka TBOPYOTO 1 OpraHi3aToOpCchKOro IoTeHlia-
ny npodecopa LI1.3anicounoro. Bin mir He
TUIBKM OpraHizyBatu po0oTy, 3ajlydaroyH [0
Hel HaH3AiOHIIUX 3piIMX BUYEHHX 1 Kpaumx
CTYACHTIB, a il MOOIi3yBaTH BCi CHUIM Ha JI0-
CATHEHHS METH, CBOIM IPHKJIAJOM IIOKa3yIo-
4y, M0 TPYAHOLII Y po6oTi TUMYAcoBi i Ha-
TOJIETJIHBOIO Mpallelo IX MOXHA 3/I0JIaTH.

[Tporsrom ©OaraThOX pPOKIB s y CBOIM
TBOpUi#l poGOTI HIIOB ILTIY-O-TLIIY 3i CBOIM
BuHTeneM, npogecopom LI1.3amicounny, i 3
BICBHCHICTIO MOXY CTBEpKYBaTH, IO Y
CTaHOBJICHHI 1 PO3BUTKY aTOMHOI (i3HKH HE
TIJIBKH B YXKropoai, a # y CBIiTOBill Hayui,
Horo posnp Benudesna. S Ta Mol kxonerm i
Y4Hi, $IKI OpauloOBAIH Y HanpsMKy ¢i3uku
€JIEKTPOH-I0HHUX 3iTKHEHb, TJIHOOKO BAAYHI
JIOJH, 1[0 HAa CBOEMY >XXUTTEBOMY LULIAXY 3y-
CTpiIu Taky JoJuHy six IBan IIpoxoposuu.
BiH HaBYMB Hac caMOCTIHHOCTI 1 Lijecnps-
MOBAHOCTI y poOOTi, 3aBASKH YOMY MH JOCST-
JIM 3HAYHUX YCHIXiB y Hayui. 31 cBoro OOKy
MH JOKJIQIEMO BCiX CHJI, 00 clipaBa BChOTO
XKWUTTA HAIOrO BYMTENA 1 HACTaBHHKA IpO-
JOBXXYBaJach.
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PROF. L.LP.ZAPESOCHNY AT THE ORIGIN OF A NEW
SCIENTIFIC TREND - THE PHYSICS OF ELECTRON-
ION COLLISIONS

A. L Imre
Institute of Electron Physics, Ukr. Nat. Acad. Sci.

A concise systematic description of the main stages of formation and de-
velopment of an experimental trend in atomic physics, namely the physics
of electron-ion collisions, founded by I.P.Zapesochny, is given. His role in
the construction of experimental setups for these studies, obtaining new scientific
results and their analysis in journals and theses is pointed out. The role of ex-
perimental results in stimulating theoretical studies in the field of atomic
physics is emphasized. The predominant role of Prof. I.P.Zapesochny in the de-
velopment of experimental atomic physics in Transcarpathia and Ukraine is shown.

156



