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PO 3bY/KEHHA EJIEKTPOHAMU ATOMIB KAJIMIIO
I3 METACTABIVIbBHUX CTAHIB

P.O. ®enpopko, T.A. Cuirypcska, M.O. Maprituy, L.I. lllappansom

Yxropojicbkuii HalioHanbHUM yHiBepcutet, 88000, Yxropon, Byn. Bosnommuna, 54

Brepimme onTHYHENM < METOAOM  OTpHMaHi

a0COJIFOTHI  BETMYMHHU  TIEpepi3iB

30yKeHHS aTOMIB KaaMif0 i3 MeTacTaOlIbHHX CTaHIB eNeKTpOHAMH Ta iX
eHepreTHuHi 3anexKHOCTI. Benuuunn mepepisis caraors Bemmuun ~107° cm? (mpu

30 eB).
Beryn

B nganoMy  moBiZOMIIEHHI — BHeplie
MIPUBOJIATECS PE3YIbTATH EKCIICPUMECHTAIh-
HUX JOCHIIPKeHb MO0 30y/KEHHIO aTOMiB
KaJMil0 13 TPUIUIETHUX METacTaOUIbHUX
CTaHIB eJIEKTPOHAMHU.

Taki maHi HEOOXIJHI IS PI3HUX Tranxy3eu
HAyKH 1 TEXHIKH, SKI BUKOPHUCTOBYIOTbH
1a3MOBi cepenoBumia. JIOCTEMEHHO BiJOMO,
o0 MeTacTtaliabHI aToMu (Yepe3 iX BEIUKYy
KUIBKICTh)  BIITpalOTh 3HA4YHYy pOIb Y
BEJIMKOMY pO3MAiTTi MPOIIECiB, IO MAalOTh
MICLIE Y HHU3bKOTEMIIEpPATypHINA IIa3Mi, IO-
nepie, BOHU € MPOMIKKOBOIO JIAHKOIO SIK Ha
10HI3aIHINA, Tak 1 Ha peKoMOIHAIINHIN
CTalliAX CTalllOHAapHUX Ta  IMIOYJIbCHHUX
ra3oBUX pO3psAiB, a MO-ApPYyre, MeTacTadlIbH1
CTaHH € BHYTPIIIIHHOATOMHUMH
pesepByapaMu €Heprii, IO TaKOX JIyXke
BaXJIUBO JUIs Iepediry pi3HUX peakiii.

ATOM KaaMit0 31 CKJIAJTHOIO €JIEKTPOHHOIO
KoH(iryparriero 4d"%s% ¢ pUBabIUBUM
00’ exToM 1Tt HGyHTAMEHTATBHUX JTOCIIIIKEHb
IIUPOKOTO  KOJIa  TPOIECIiB  B3a€MOJIi:
MPYXKHOTO Ta  HAAMNPYKHOTO  PO3CISHHS
€JIEKTPOHIB, 30y/KeHHs Ta 1OHi3amii 1 T.n.
TuM He MeHIIe, Ha JaHWK dYac BUKOHAHO
00MeKeHY KUTbKICTh SIK eKCTIEpUMEHTAIbHUX,
TaK 1 TEOPETHYHHMX JIOCIIKEHb B IbOMY

HanpsMKy [1-6]. B  ocHOBHOMY BOHHM
MIPUCBSIYEHI JOCTIIKEHHSAM MPOLIECIB
30y/DKeHHSI 13 OCHOBHOTO CTaHy aToma

KaaMmito. JloTemep mpakTUYHO BIJACYTHI B
JiTepaTypi BIIOMOCTI NpO MpsiMi €KCIepH-
MEHTaJbHI JOCIHI/DKEHHSI Tiepepi3iB  30ya-
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JKEHHS aTOMIB KaJMilo 13 MeracTaOliabHUX
CTaHIB €JIEKTPOHAMH.

Mana  KUIBKICTh  €KCIIEPUMEHTAIbHUX
poOiT HE Jae BIANOBiAI Ha 0aratro 3alMTaHb,
HE CTUMYJIIOE CTBOPCHHSI HOBHX TEOPETUYHHUX
MOJIEJICH, OCKUIbKH JIOCTOBIPHICTH iX OyBae
JIOCUTh BaXKKo mepeBiput. KpiMm TOro, yacro
HEBU3HAYEHUM 3aJIMIIAETHCI CaM MEXaHi3M
B3a€MOJII  EJNEKTPOHIB 13  30yMKCHUMH
aromamu. Taka cuTyalisi CBITYUTH PO TE, IO
HOBI CKCIICPUMEHTAJIbHI  JOCIHIIKEHHS €
aKTyaJIbHUMH.

TexHika i MeTOAUKA T0CTITKEHD

ExcnepuMeHTH TPOBOAMIUCH ONTUYHUM
METO/IOM 3 BHUKOPHUCTaHHSM TEXHIKU ITy4YKiB
MeTacTaOlIbHUX aTOMIB KaJMiIO 1 €JIEKTPOHIB,
1110 MTEPETUHAIOTHCS.

Y po6oTi BHUKOPHCTOBYBABCS PO3PSIHUI
crnoci®é oAep)kaHHS Mydka MeTacTaOlIbHUX
aTOMIB KaJIMiI0, peaji3allisi SKOro MmpoxXoauia
y ABi craxii. JleTambHO ekcrnepMMeHTallbHa
YCTaHOBKA 1 METO/IMKA JIOCII/KEHb OITUCaHa B
poborax [7,8]. Ha mepmiii cramii 3a
JIOTIOMOT'OF0 TEPMIYHOTO e(Dy31ifHOTO Kepena
1 CHUCTEeMH KOJIIMYIOUUX IIIJIMH CTBOPIOBAaBCS
IHTEHCUBHUII Ty4OK aTOMIB B OCHOBHOMY
crani. Ha npyriii cranii my4oxk aromiB B
OCHOBHOMY CTaHI KOHBEPTYBaBCS B ITy4OK
30y/DKEHUX aTOMIB 3a JOMNOMOTOI0 PO3psia-
Horo cnocoOy. KouBepTop mnpencrasisiB
co000 Kamepy, Yy sIKii CTBOpPEHI YMOBH JUIs
CTaOLILHOTO €NEKTPUYHOr0 po3psaay. CTymiHb
KOHBepTyBaHHA  jgocsarana  ~10%,  kyT
po30ixkHOCTI myuka aTtomiB — 5°-7°. Bigcrans
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MDK PO3pPSIHOI0 KamMeporw i  o0macTio
3ITKHEHb migOupanacs TaKOK YHHOM, 100
aTOMH B  KOPOTKOXXMBYYHX  30YyKECHUX
CTaHaX, MPOJITAIOYH ii, BCTUTAIH pajlialliifHO
po3mamarucs, 1 B oOmacTi B3aeMomii 3
CIICKTPOHAMM TIyYOK CKJIQJaBCs TUIBKH 3
aTOMIB B OCHOBHOMY ¥ JIOBTOXXHBYYHX
MeracTadiIbHUX  craHax.  KoHmeHTparis
MeTacTaOlIbHUX aTOMIB BU3HAYajaacs
abcopOIiiHUM  crmocoboM 3a  JI0MOMOTOIO
METOy OJIHOTO J3epKana. Oxkpemo
3a3HAYMMO, IO OTPUMAHHS ITy4Ka aTOMIB
KaaMil0 BHACHiOK crenudiuaux (isuyHux
0COOM-BOCTCH IIBOTO EJIEMEHTY € CKJIAIHHM
3aBJIaHHSIM.

B skocti Jkepena €JICKTPOHHOTO ITy4Ka
BUKOPUCTOBYBAJIACS I’ SITHEIIEKTPOHA €JICK-
TPOHHA rapmara, I0 CKJIafajaacs 3 KaToJIHOI0
OJIOKy ¥  eJEeKTPOHHO-ONTHYHOI CHUCTEMH
dbopMyBaHHs myuka. EmiTepoM eneKkTpoHiB
CIIy)KHJIa HUTKa 3 TOPOBAHOTO BOJIb(Ppamy.
EnexTpoHu, 110 MporIuIM 00JIaCTh 3ITKHEHD,
nmonajaJidi B IpuUiMad, IO CKJIAJaBcsi 3
OXOPOHHOI0 elieKTpoaa u goBroro (40 mm)
mwtinapa Papanes. Jlana rapmara qo3Bossiia

OJICpKYBaTH IYyYKH E€JEKTPOHIB  CHJIOIO
ctpymy ~ 20 MKA 1 eHEpPreTHYHOI0
HEOIHOPITHICTIO

~ 0.5 eB (moBHa mMpHHA Ha HAMIBBUCOTI
GbyHKLIT po3noainy).

KaniOpyBanHs ~ eHepreTM4Hoi  LIKaIH

€JIEKTPOHIB  3/IHCHIOBAIOCH 32 IOPOraMH
30yI>KeHHSI aTOMHUX JIiHINA 3 OCHOBHUX CTaHIB
3 TouHicTio ~ 0,2 eB. Cucrema peectparii
IpamioBaia y peXHMlI pPaxyHKY OKpEMHUX
(GOTOIMITYNIECIB 3 BUKOPHUCTAHHAM TEXHIKH
MOAYJISII €IeKTPOHHOro Tydka. B sikocTi
ONITUYHOTO  TpPUTAAy  BHUKOPUCTOBYBABCA
MJIP-23.

Pe3yabTaTu nociigkeHb Ta ix
00roBopeHHst

Po3rnsiHeMO KOpPOTKO ONTHYHI BIaCTUBOCTI
kagMiro. OCHOBHUII CTaH aToMa Ma€ BUIJISL
4d'%55?, i fiomy Bimmosizae tepm 5 'Sy (muB.
puc. 1.). CriexkTp xapakTepu3yeThCsl HasBHIC-
TIO OJMHOYHUX (CHHIJIETHUX) 1 TPUIUIETHHX
cepiid. HaiiOuibim ranbokumMu 30yPKEHUMHU €
MeracTabinbHi  cramm  5s5p°Poy,  (emeprii
3,73 ¢eB i 3,94 eB, BigmosigHo). TpuruietHa
CTPYKTypa HIMPOKa 1 JIETKO PO3IUIAETHCS 3a
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JIOTIOMOTI' OO CHEKTPaIbHUX MpUIAIiB
(manpuknan, 5s5p P12z —  5S6S 381:
A508,6 am; A 480,6 um; A 467,8 HM). YV

CHEKTpl KaJMIiI0 CIOCTEpIraloThCsl 1HTEPKOM-
OiHalifHI mepexoau MK OJWHOYHMMH 1
TPUIUICTHUMH piBHsAMHU. [Ipu omHOYacHOMY
30y/KEeHI JIBOX ENEKTPOHIB BHHHMKAIOTH TaK
3BaHl ,,3MimieHi” piBHi. [loTeHmian ionizarii
aToma Kanamito piBHui 8,992 eB.

8,992

- E.€B o

Puc. 1. Cnpomena miarpama piBHIB aToMa KaaMmilo Ta
JOCITIDKEHUX CIIEKTPATbHUX MEPEXO/IiB.

vy pe3ynbTaTi eKCIIePUMEHTATbHUX

JOCIIJDKEHb Oy BHU3HA4YeHI aOCOJIOTHI
Qm

nepepizu  30yIKEHHS HaNO1IbII

IHTeHCUBHUX crnekTpaibHux nepexoxiB (CII)
Cd nns eneprii enexktpoHiB 30 eB, a Takox ix
E€HepPreTUYH1 3aJeXHOCTi. BuBUYEHI CIeKT-
pajibHI Mepexo/u aToMa KaJMilo MOoKa3aHi Ha
puc. 1, a mani mo aOCOMIOTHUM BEIUYHMHAM
epeKTUBHUX Nepepi3iB 30ymxenns npu 30 eB

m
(Q30) npuBeneHi B Tabmuii 1. Tam Takox
Mpe/icTaBjleHa CIEKTPOCKOMIYHA 1IeHTH(IKa-
1is TepPexX0/1iB, BKa3aHi iX JTOBXKUHHU XBUJb A,

eKCIIEpUMEHTaJbHl  TOpPOrH  30Yy/DKEHHSA
Es6ymx. 1 CITIBB1AHOIIEHHS nepepiziB

: Qr .
30ymKeHHS 3  MeTacTabiIbHUX 80 g

0]
OCHOBHOT'O CTaHiB Qso npu eHeprii 30 eB

m O
(Q30/Q30) UL  KOHKPETHOTO  TEPeXOy.
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AOCOMIOTHI BEIMYUHM TEpepi3iB OTpUMaHi
HaMH B PE3yJIbTaTi HOPMYBAaHHS Ha Iepepi3u
30ymkennss CII i3 OCHOBHOTO  CTaHy

0
Q aromy Cd, BumipsHHX y pobotax [1, 2].
@dopmyna Ui BU3HAUCHHS TMEpepi3iB  Mae
BUTJISIA:

1M N

m —_—
Q 1° N™

QO
: 1)
m 0 . . . .

me I/l BIJTHOCHI 1HTEHCHUBHOCTI CIIEKT-

panpHOi JiHii, 30yKeHO01 13 MeTacTabiIbHOTO
1 OCHOBHOTO CTaHiB (0e3mocepeIHLO BU3HAYA-

mucs Hamu B ekcrepumenrti); NY/N™ —
BIJIHOIICHHS ~ KOHIICHTpAllii  aTOMiB B
OCHOBHOMY 1  MeTacTaOiIpHUX  CTaHaX

(KOHILIEHTpallisi aTOMIB Yy MeETacTaOuIbHUX

[Moxubka Bu3HAYCHHS aOCONIOTHHUX BEIU-
YUH Tepepi3iB  30yMKEHHS CHEKTpaIbHUX
miHiA cknagana ~60%, a BiZHOCHaA IOXHOKa
BU3HAYCHHS 1X CHEPreTUYHHX 3aJICKHOCTEH —
~8%.

3 Tabjuii BUAHO, 110 HAWOUIBIINM
nepepizom XapaKTepPU3YEThCS nepexiy
53P2 - 6381, itoro Benmuuna carae ~107° e,
OkpemMo  BIAMITUMO, IO  BiJHOIICHHS
nepepi3iB  30y/DKEHHSI CIEKTPAIbHUX TIepe-
XomiB 3 piBHs 6°S; ma mmkmi 5°P; piBHi
BIIIOBITA€  BIJHOIIEHHIO 1HTEHCUBHOCTEH
CKJIQJIOBUX TPUIUIETY, sIKe 3TiTHO [9], ckiiangae
5:3:1 (B wmexax mnomuiaku). [nsg  Beix
BHUBUEHUX nepexoIiB CIIOCTEPITaeThCs

m (0]
CYTTEBE 3HAYCHHS BiTHOIICHBL Q30/ Q30, SIKe
TOBOPUTH MPO 3HAYHY EQPEKTUBHICTh iX

9 “3 . 30y/[DKeHHST 13 MeTacTabiIbHUX CTaHiB —
CTaHaX CKIanana ~4-10 cM”, a Ko%{eﬁ_gpaum Majike HA JBA TOPSIKH  TIEPCBHIIYE
aTOMIB Y OCHOBHOMY CTaHi —~510""cM™). e(peKTHUBHICTH 30y/PKEHHS 3 OCHOBHUX CTaHIB.
Tabmuus 1
Ilepepi3u 30y1:KeHHS CIIEKTPAJBLHUX NEPeXoAiB aToMa KaJAMil0 3 MeTacTa0iIbHUX CTaHIB
eJIeKTPOHAMH
Ne MNEPEXI/I A, HM | DpT— QR | Qn /ano
n/n eB 1 0'17,cM2
1 5°P, - 6°S; 508,6 2,4 11 90
2 5°P; - 6°S; 480,0 2,4 7 85
3 5°Po — 6°S; 467,8 2,4 15 55
4 5°P, —5°D1 23 361,4 3,4 45 70
5 5°P, — 6°D123 298,2 4,2 2,3 110

Ha puc. 2 — 4 npencrapieHi eHepreTUyHi
3aNIe)KHOCTI  Tepepi3iB  30YKEHHS CIEKT-
paJIbHUX MepexoniB — (QYHKIIT 30y1KeHHS
(@3 CII): (5°P, — 6°Dy, 12982 um); (5°P, —
5Dy, A361,4 uMm ); (5°P; — 6°Sy, A480,0 HM ).
AHani3 KpUBUX CBIIYMTH TPO HAasBHICTb
PI3KMX MaKCUMyMiB O1Isl IOPOTiB 30yIKEHHS
npu eneprisx ~9,0eB, ~8,5eB 1 ~7,5¢B
BIJIMOBIAHO (MO IIMPHHI iX MOXHa CIIIB CTa-
BUTH 3 MOHOEHEPreTUYHICTIO ENEeKTPOHHOTO
My4yka) 1 HACTYNMHUN AyXe WIBUIKUNA craj

nepepizy (MpWHAa HAa MIBBUCOTI  LUX
MakcuMyMmiB  ckiagae ~1,2 eB). Takum
YUHOM, Il MaKCUMyMH MAaiOTh O3HaKH

PE30HAaHCIB, SIKi, Ha HAIl TIOTJISA, TTOB’sI3aHi 3
YTBOPEHHSIM 1 PO3MaJioM 30YKEHHUX CTaHiB
HETaTUBHOTO 10HY.

B poGorax [4, 5] mpuBoasTbCs eHeprii,
IIUPUHM 1, B ICSIKUX BUMAAKaX, Kiacudikariist
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pe30HaHCIB (CTaHIB HEraTHBHOIO 10HY), fK1
CTOCTepirajaucs Npu B3aeMOJIl €JIeKTPOHIB 3
aToMaMu KajaMmito. Tak, 3riJHO LuX pooiT, mpu
eneprisx 7,38; 8,37; 9,38 eB matoTh Miciie
pe3oHancu (krnacudikailisi X HE HaBeIEHA).
Mox/1MBo, 1i CTaHM HETaTHMBHOTO 10HA
PO3Magarounch, POOJIATH PE30HAHCHHI BHE-
COK B Tmepepi3 30yMIKEHHS CHEKTPaIbHOTO
nepexony. [logiOHa kKapTHHA criocTepiraisach
HamMHM 1 Tpu 30ymKeHi 13 MeTacTabuIbHUX
CTaHIB aTOMIB JIY)KHO3EMEIbHUX EJIEMEHTIB
enekTpoHamu (Hampuian, [10]) 1 cTpykTypy,
BUSBIICHY Ha EHEPIeTUYHUX 3aICKHOCTSIX
30y/KEeHHS, MU i1eHTHdiKyBaIN 3
YTBOPEHHSIM 1 po3majoM 30y/KEHHX CTaHIB
HEraTUBHUX 10HIB.

Ha xpuBuxX, siKi peAcCTaBiIeHI Ha pHC. 2—
4, cnocTepiraloTbes 1 1HIN, MEHII BUPaXKEH,
OCOOJIMBOCTI 'y BUIVISIAI  MakCUMyMIB 1
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MIHIMYMIB, TpPHUPOJYy SKHUX Ha JaHUWA dYac
BAXKKO 3’sICYyBaTH.

Ha pwuc.5 HaBeneHo mMOpIBHSAHHSA
CHePreTUYHUX  3AIeKHOCTeH  TepepisiB
€JIEKTPOHHOTO  30Y/DKEHHS  CHEKTPaJIbHOTO

nepexony (5°P, — 6°Dy, 22982 Hm) i3
MeTacTalbimpbHUX (KpuBa 1) 1 OCHOBHOTO
(xpuBa 2) craniB atoMa. X1 ®3 3 OCHOBHOTO
cTaHy BiIMiHHUH Bix xoxy @3 3 meTacTabisib-
HUX CTaHIB, OCHOBHUH MaKCUMYM 3HAaXOJUTh-
csi OmM3bKO A0 Tmopory 30yIKEeHHsS IpH
e”eprii ~ 10 eB (mopir 30ymkeHHS 3 OCHOB-
Horo ctany 8,1 eB), a nani qocTaTHbO MIBUA-
KUJ MOHOTOHHUU criaj.

3ayBaxumo, 110 Taka moseninka O3 3
MeTacTaOlIbHUX  cTaHiB  (kpuBa 1) B
nopiBHsIHHI 3 @3 3 OCHOBHHUX CTaHIB (KpHBa
2) He BKIJIAJAETBHCSl B paHillle MPEJCTaBICHY
HaMM KapTUHY B3ae€MOJli E€JEeKTPOHIB 3
MeTacTablIbHUMHU aTOMaMU JIY)KHO3EMETbHUX
eneMeHTiB  (KoH(irypamii MeTacTaOlIbHUX
CTaHiB nsnp3P0,2 y IIUX €JIEMEHTIB 17ICHTUYHI),
HaTpUKJIaJl, aTOMIB KaJIbIlit0, CTPOHIIio [7, 8].
B mmx pob6orax Oyno mokazaHo, IO
noBeminka D3 3 MeracTaOlIBPHUX CTaHIB
MEePEx0/IiB n°P, — (n+1)°D; cxoxa Ha xix D3
PE30HAHCHHUX TMEPEXOJIiB IUX EJIEMEHTIB 3
OCHOBHOTO  CTaHy, fKI  BiIOYBalOThCS
MEepeBaXHO MpHU JUIOJBHIA B3aeMmonii 0e3
3MIHH CIIIHOBOTO CTaHy AaTOMHOI CHCTEMH,
€HepreTUyYHa 3aJIEKHICTh Mepepizy Mae MaTH
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MOJIOTHHM BUIVIAJ 3 MakCUMyMOM Yy JIeKijbKa
MTOPOTOBHUX OJMHUIIb.

SIKmo  NpUIYCTUTH, IO  PI3KHM
MakcumMyM npu ~ 9 eB mpencrasnsie co6oro
pe3oHaHC B mepepisi  30ymKeHHS 3
MeTacTablIbHUX CTaHiB (PO MO0 HILIOCS
BUIIE) 1 MpPOBECTH YSIBHY JIHIIO XOAYy
nepepizy (mTpuxoBa JiHIA Ha puc.S) 0e3
LOTO PE30HAaHCy, TO MH [00aYnMMo, IO
eHepreTHyYHa 3aJIeXKHICTh Iepepizy Oyae MaTu
MOJIOTHH BUTJISA, @ MAKCUMYM OyJie 3HaXOH-
TUCh Tipu eHeprii ~ 20 eB, mo Biamosigae
KUJIBKOM ITOPOTOBUM OJTUHHIISIM.
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Puc. 5. ®3 cnmekTpanpHOro mepexoxy 5°P,—6°D;,
(2298,2 uM™) i3 MetacTabinbHUX (KpuBa 1) i OCHOBHOTO
(xpuBa 2) cTtaHiB aToMa.

Ile mOBHICTIO BKJIAMa€eThbes y (i3UUYHY
KapTUHY, fKa CIIOCTepirajach s Ty>KHO3e-
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MensHUX atoMiB [7, 8]. 30ymKeHHS 1IbOTO X
piBHS 3 OCHOBHOTO CTaHy BiOyBaeThCs 3i
3MIHOIO CITIHOBOT'O CTaHy CUCTEMH (OCHOBHHIMA
CTaH aroMa KaJMIil0 CHHIJIETHHH 1 Homy
BIIMOBIIa€  TEPM 552 1So), TOMy 1
XapaKTepU3yeThCsl 30BCIM 1HIIOK (popmoro
KpUBOI — MakKCHMyM 3HaXOJIUThCsS Oe3roce-
penHbo Oins mopory 30yKeHHs, MiCs 4oro
CIIOCTEPITra€ThCs MBUIAKUNA craj] (MTOPiBHIEMO
kpuBi 1 12 Ha puc. 5).

[likaBo BIAMITHTH, IO TPH EHEpPril
~125-13eB Ha ®3 3 OCHOBHOrO CTaHy
(kpuBa 2) BHUHHUKAIOTH MpU 30yIKEHHI
€JIEKTPOHA 13 BHYTPIIIHBOT 44" 0GonoHKH.

Mu BigaeMo HaJIE)KHE JIOTTYHOCTI IIi€l
IHTEepIIpeTaIii, 0JJHa4e BBAKAEMO MOIKITHBOIO
1 aJbTEpHATUBHY BEPCII0 MOXOJDKCHHS IIHX
ocobmmBocTtei. Tak mpu E=~9 eB na @3 3

MeTacTablIbHUX cTaHiB (KpuBa 1) mae Micie
YITKUH pe30HaHC (PO 10 TOBOPHIIOCS BUIIIE).
3 ypaxyBaHHSM MOPOTiB 30yIKEHHS 3 OCHOB-
HOro 1 wMmeracTabiIbHOTO CTaHiB (eHepris
MeTracTabuipbHOrO crany ~3,9 eB) Biacmiako-
BYETHCS OJHO3HAYHA KOPEJSLis MDK IHMHU
JBOMa MakCUMyMmaMu Ha kpuBuX 1 1 2. Takum
YUHOM, IIi OCOOJMBOCTI MOXXYTh YTBOPIOBa-
TUCS 1 B pe3yibTaTi po3Maay HETaTUBHOTO
10HA 1 IPOSIBIIAIOTHCS B Tepepizax 30yHKCHHS
SK 3 MeTacTabUIbHOrO, Tak 1 3 OCHOBHOTO
CTaHy aTOMa KaJaMilo eJIeKTPOHAMHU.

TakuM 4YMHOM, B pe3yJbTaTi EKCIepH-
MEHTAJIBHHUX JOCHI[UKEHb BIIEpIIE OTPUMAaHi
HOBI JaHi Tpo  TpolecH  30yIHKEHHS
CHEKTPAIBHUX MEPEXOMdiB aTOMIB KaaMiio i3
MeTacTablIbHUX CTaHIB EJIEKTPOHHUM yJa-
poM.
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ON ELECTRON EXCITATION OF CADMIUM ATOMS
FROM THE METASTABLE STATES

R.O. Fedorko, T.A. Snegurskaya, M.O. Margitych,
I.1. Shafranyosh

Uzhhorod National University, 88000, Uzhhorod, Voloshin, 54

The absolute values of electron excitation cross sections for cadmium atoms from
the metastable states and their energy dependences have been obtained for the first time
by using an optical method. The above values reach ~ 10™*° cm? (at 30 eV).

O BO3BY/KJIEHUU ATOMOB KAJIMUSA U3
METACTABUWJIBHBIX COCTOSAHUM JEKTPOHAMU

P.O. ®enopko, T.A. Cuerypckas, M.O. Mapruruu,
N.A. llappanboiu

VYxropoackuii HalmoHaIbHBINA yHUBEpCcUTET, 88000, Ykropon, yin. A.Bonommna, 54

BriepBbie  ONTHYECKUM METOJOM MOJYYeHbl aOCOJIOTHBIE BEIMYHHBI CEUCHUUN
BO30Y)K/IEHHS ATOMOB KaJMUSI M3 METACTAOMIBHBIX COCTOSIHHI DIIEKTPOHAMHU U HX
SHEpPreTHYECKHe 3aBHCHMOCTH. 3HAUYCHHs cedeHmii pocturaror emmama ~ 1078 cm?
(mpu 30 3B).
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