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Hucmumym soepruix uccreoosanuii HAH Yxpaunol, Kues

CIIEKTP U YI'JIOBOE PACIIPEJEJIEHUE
HU3KODOHEPTETUYECKHUX DJIEKTPOHOB U3 PACITAJIA ?Eu

3MepeHo YIIIOBOE paclpe/ie/ieHue HU3KO3HEPIeTUIECKHX 3JICKTPOHOB M3 pachaaa S2Eu. ['eoMeTpus usMepeHuii —
LUIMHAPUYECKas, YTO MO3BOJIAET MPOBOJUTH M3MEPEHUsS YIJIOBOTO PACIpeesIeHUs] ¢ HAUMEHBIIUMH UCKa)KEHUSIMHU.
[TomyueHHble AaHHBIE MOATBEP)KAAIOT HAJIMYUE 3aBHCUMOCTH YTJIOBOTO PACHpEeAENeHHs OT SHEPrHU MCITYyCKAaeMBIX
3JIEKTPOHOB, HO XapaKTep 3aBUCUMOCTH OTIMUAETCA OT MpeacKa3aHHO! Teopueil. OTMEeUeHOo, YTO TeOpHs PeICKa3bIBa-
€T 3aHIKEHHOE 3HauCHNE MHTEHCHBHOCTH HCIyCKaHUS AJICKTPOHOB OKOJIOHYJEBOW sHepruu € (E. ~ 1-2 3B), a Taxke
TO, YTO MCHOJIB3YEMOE B TEOPHHU CTATHIECKOE SKPAHUPOBAHKE 3apsa HE JOJDKHO BIHATH HA YMHUCCHIO €o-3JIEKTPOHOB.
Kntoueevie crosa: pacniaz >2EU, HU3KOPHEPreTHYECKHE IIEKTPOHBI, YITIOBOE PACTIPE/IENIEHHE.

B cnekTpe 31eKTPOHOB, HUCITyCKAEMBIX H3 TBEP-
IOBIX MHIIEHEeH NMpH WX OONYYeHWH 3apsKEHHBIMU
yactuuamu (e, p, o, TSHKeIble UOHKI), Habmogaercs
WHTEHCUBHBIA MUK B pailoHE SHEPTUH 3JIEKTPOHOB ~
1 - 2 3B. O1H 371€KTPOHBI OTHOCATCSA K HCTUHHO BTO-
PUYHBIM 3JIGKTPOHAM, DHEPTUS KOTOPBIX YCIOBHO
orpaHuveHa muamnazoHoM E. < 50 »B. Brmam stux
SJIEKTPOHOB B TOJHBIN BBIXOJ AJIEKTPOHOB W3 MHU-
IIeHU cocTassieT mopsiaka 90 % [1].

Takoll k€ HU3KOAPHEPreTUYECKUH MUK 3JIEKTPO-
HOB OOHapy>XMBAaeTCAd M B CHEKTPE M3ITYUCHHS DIIEK-
TPOHOB PaJAMOAKTUBHBIMU MCTOYHMKamHu [2, 3]. Ero
WHTEHCUBHOCTh, KaK W JUISI WCTHHHO BTOPHUYHBIX
3JIEKTPOHOB, BO3pacTaeT oT HyJis npu dHeprun 0 5B
1o MakcuMyMma nipu 1 - 2 3B, a 3aTem ObicTpo criaga-
eT Oosee ueM Ha OPAOK 10 3Heprun 20 3B.

OCHOBHBIMH XapaKTEPUCTHKAMHU CIIEKTPAa WCTHH-
HO BTOPUYHBIX 3JICKTPOHOB WX 3JICKTPOHOB BTOPHY-
HO 3eKTpoHHON amuccun (BDD) sBnsitotest: popma
CHEeKTpa BTOPHYHBIX 3JIEKTPOHOB, BEIMYHHA BBIXOJA
7 €r0 3aBHCHMOCTHh OT Marepuajia MUIICHH W BUIA
HaJICTAIOIMX YaCTHIl, YTJIOBOE paclpe/eleHue BTO-
PUYHBIX 3JIEKTPOHOB. DTH XapaKTEPUCTUKU IIMPOKO
M3yYaIMCh W W3y4JaroTCd B HACTOAIIEE BpPEMs Kak
9KCIIEPUMEHTAIIBHO, TaK U TEOPETHYECKH (0COOEHHO
3TO Kacaercsa BOD moja Bo3neiicTBUEM 3JEKTPOHOB).
W ecnu B SKCIIEpUMEHTANIBHBIX UCCIIEIOBAHUAX NMe-
IOTCSl OY€HBb CEePhE3HBIE YCIIEXH, KOTOPbIE MPUBEIN K
MHOTOYHCJICHHBIM TPUIOKECHHUSM, TO TEOPETHUECKUE
WICCIIE/IOBAHUS SIBIICHHUS HATOJIKHYJIMCh HA CEPbE3HBIC
3aTpy/[HEHUST W 10 HACTOSIIEr0 BPEMEHH BeIeTcs
MTOUCK TEOPETHUYECKOT0 IMOAXO0Aa K OMHCAHHUIO SBIIE-
HUS U aucKyccud. OOIIENPUHSTON TEOpUH, OIMHUCHI-
BalOIIe SMHUCCHIO WCTUHHBIX BTOPUYHBIX DIIEKTPO-
HOB B II€JIOM, TIOKa HE pa3paboTaHo.

Hcnyckanue »7IE€KTPOHOB OKOJIOHYJIEBOW 3Hep-
TUH PaJMOAKTUBHBIMA WCTOYHHKAMH SKCIIEPHUMEH-
TaJbHO M3YYEHO JOCTATOYHO JIETATHHO (CM., HAMPH-
Mep, paboTel [4 - 6]), XOTs 3HAYUTEIHHO MEHee
00BEMHO, YE€M BTOPHYHBIX JJIEKTPOHOB. Kpome
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TOTO, TOSBUJINCH TeOpeTHdeckue pabotel [7, 8], B
KOTOPBIX JTO SIBJICHHE B MeTajulaX TPAaKTYeTCs Kak
WCIyCKaHWE CJIa0OCBA3AHHBIX AIIEKTPOHOB ITPOBO-
JUMOCTH TIO] IeCTBHEM BHE3AIHO MOSABUBILIETOCS Y
MOBEPXHOCTH PaJMOaKTUBHOIO HCTOYHMKA 3apsaja
AZ, 00yCIOBIEHHOTO pAacIagoM sapa MPHUIOBEPX-
HocTHOTO atoma. 3apsin AZ paseH +1, tak -1 u -2
Juist OeTa-pacmaja, SJISKTPOHHOTO 3axBaTa U anbda-
pacmaza COOTBETCTBEHHO. OTOT 3apsll, IOABEPT-
HIMICA CTaATHYECKOMY SKPAaHUPOBAHUIO, M BHI3BIBAET
WCIIyCKaHHE 3JIEKTPOHOB NMPOBOAMMOCTH W3 MeETall-
noB. Teopusi KaueCTBEHHO JaeT NPaBUIBHYIO GopMy
CIIEKTPa M3IMYIaeMbIX JIEKTPOHOB, a TAK)KE YIIIOBOE
pacrnpeseneHle 3THUX 3JIEKTPOHOB OTHOCHTEIHHO
MOBEPXHOCTH KpHUCTaljIa, B KOTOPOM HaXOAUTCS
aToM, SIIPO KOTOPOTO TOABEPIIIOCH PaINOAKTHBHO-
My pacrmaay. OTo YTIIOBOE pacmpesesieHne, B OTJIH-
yme ot [1], 3aBUCUT OT SHEPTUU UCITYCKAEMBIX DIICK-
TpoHOB E.. OHO HeckoibKo Oojiee MIMPOKOEe, YeM
npuHATOE B [1], 1 IO Mepe yMEHbBIIEHHUS SHEPTUU
a5ekTpoHOB E. mpuOnmmkaercs K KOCHHYCOHIAIb-
HOMY BUAY. MBI M3ydanau yIjIOBO€ pacIpeneieHne
HU3KOAHEPreTHYECKUX 3JIEKTPOHOB [5, 9] n momy4n-
JIU pe3yNbTaT, TaKKe OTIIMYAIOIIMNHCA 0T KOCHHYCO-
UJATBHOTO YIJIOBOTO paclpeAeieHUs Ul 3JIEKTPO-
HOB OKoJOHYJeBOH sHeprun (Ec. < 24 3B). [lostomy
MIPEJICTABIIACT WHTEPEC H3MEpEeHHe YTIOBOTO pac-
TIpeJieNIeHns 3JIeKTPOHOB HU3KOM SHEpruu U3 pacra-
na ?Eu (Tyz = 13,3 ner, EC-72,1 % + B -27,9 %),
MPOBEJICHHOE B OMNpPEEICHHOMN MPaBUIBHON Te€OMeT-
pyu (IMJIVMHIPUYECKOW W CEepHUueCcKOr ) U Cpas-
HEHHUE €ro C TEOpeTHUeCKuM [7] . DT0O U ABISETCS
LIENBI0 HACTOAIIEH paboThl.

I'maBHasg TpyAHOCTh NPH M3MEPEHUH YIJIOBBIX
pacripeeNnieHuid 3IeKTPOHOB OKOJIOHYJIEBOI 3HEprHH
3aKIIIOYaeTCs] B MX MAJIOW 3HEPTUM U CBSA3aHHOH C
3THM CHIIFHOW 3aBUCHMOCTBIO JIBIDKEHHS SIIEKTPOHOB
HE TOJBKO OT HaJW4Ms HEOONBIINX TOTECHIMAIOB
BOJIM3M MCTOYHHUKA 3JEKTPOHOB, HO JAXKe OT pacmo-
JIOKEHUSI 3a3€MIIEHHBIX DJIEKTPOJOB M, BO3MOXKHO,

© JI. II. Cupnopenko, 2015



CIIEKTP U YI'JIOBOE PACIIPEJEJIEHME HU3KOOHEPI'ETUYECKUX DJIEKTPOHOB

OT pa3MepPOB CaMOro UCTOYHHKA. [loaTomMy paguoak-
TUBHBIA HMCTOYHHK HYXXHO IKPaHHPOBATH METaJIH-
YECKOW CETKOM, a IETEKTOp 3JEKTPOHOB pa3MeIlaTh
OKOJIO BHEIIIHEH MOBEPXHOCTH 3TOW IUIUHIpUYE-
CKOH CeTKH, YTOOBI UCKITIOUUTH €0 BIMSHHUE Ha Tpa-
EKTOPHHU DJIEKTPOHOB Maioil sHepruu. Heooxomumo
TaKKe TMPOBEPUTb, HACKOJIBKO CHJIBHO BIUSET
HalpspKeHHUe, M0AaBaeMOE Ha UCTOYHUK, Ha pe3yJib-
TaTbl U3MepeHUi. {11 3TOTO BBHIMIOJIHEHO JBa BUAA
U3MEPEeHUN — ¢ Mmojadell HampsHKEHUS Ha HUCTOUYHUK
1 0e3 MmoIa4yy HaNPsHKEHWs, Pa3/ie]eHne dIEKTPOHOB
[0 JHEPTHH TPH ITOM TNPOU3BOJUTCS HA BXOJE B
JIETEKTOp € MOMOIUBI) ABOWHON 3HEproaHalu3upy-
IOLIEH CETKU.

M3mepenust npoBeIeHbl HA YCTAHOBKE, CXEMa KO-
TOpOH MpuBeseHa Ha puc. 1.
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Puc. 1. Cxema ycTaHOBKU Ul U3MEPEHUS
YTJIOBOTO paclpeieeHus JIEKTPOHOB.

YcTaHOBKa COCTOMT W3 3a3€MJICHHOW HWJIMHIAPH-
Yyeckol Metaiunyecko cetku 1 quamerpom 90 MM 1
BBICOTOM Takke 90 MM, YKpEIIEHHOW Ha KpBILIKE
BaKyyMHOM Kamepbl. B 1ieHTpe 3Toro muwinHapa Ha
BpallaTelbHOM INTOKE YKPEIUIAJICS pPaJnOaKTUBHBIN
MCTOUHUK "?EU 2 — TOHKHH CIOH pajMoaKTHBHOTO
Marepuajga Ha IOMIOXKKE M3 HEPXKABEIOIEH cTanu
tommuHOM 0,5 MM. /lnameTp paarioaKTUBHOTO IISATHA
8 MM. BHe nunmuHIpryeckoil ceTKM BIUIOTHYIO K €€
MOBEPXHOCTH pacrojarajcs IETeKTOp 3JIEeKTPOHOB
3 — meBpoH MuKpokaHanbHbIX TwiactuH (MKII) ¢
BXOIHBIM OKHOM 10 X 20 mMm?, OTpaHUYECHHBIM JHA-
(parmoit muamerpom 10 MM WM ABOHHON CeTKON
SHEproaHannu3aTopa, KOTopas UMena NPsIMOYTOJIbHYIO
dopmy ¢ pasmepamu 10 x 20 mm?. IleHTpoBKa -
JVHIPUYECKON CETKM M OCH BpAIlIEHUs HCTOYHHKA
[IPOU3BOIMIIACH NIPU YKPEIUICHUH CETKU Ha KpBIIIKe

BaKyyMHON KaMephbl, MOJIOKEeHNE HYJIIs ONPEAesioch
C TIOMOIIBIO 3€PKaJIbHOM MOBEPXHOCTH PaTHOAKTHB-
HOro ucroyHuka. [Ipu m3MepeHHMAx B Kamepe MOA-
JepKMBaICS BaKyyM He xyxe 5 - 10 mm pr. cr.

Jns  onpemeneHust yIJIOBOTO — pacHpeneieHus
3JIEKTPOHOB HU3KON 3HEPTHH OTHOCUTEIHHO HOPMaJIU
K IIOBEPXHOCTH CHHUMAJIACh 3aBHCUMOCTh CKOPOCTH
cueTta aekTpoHoB meBpoHoM MKII ot yria moBopo-
Ta MCTOYHHKA OT HYJIEBOTO TIOJIOKEHHS (HarpasJie-
Hue Ha BXxomgHoe okHO MKII). Takas 3aBHCHMOCTH
HU3MeEpsIIach IS 3JIEKTPOHOB ¢ sHepruent E. > 0 3B u
mia E. > 24 sB (Obictpeie amexTponsl). Pasnoctn
9TUX CKOpOCTEll cuera MaroT YIJOBYIO 3aBUCHMOCTb
WCIYCKaHHS OKOJIOHYJIEBBIX 3JIECKTPOHOB €o.

CKOpOCTh cUeTa JJIEKTPOHOB C 3Heprueit E. >
>0 5B u3Mmepsiiack MpH 3a3eMJICHHOM pPaJnOaKTHB-
HoMm uctouynuke (U, = 0), a ckopocTh cyera OBICT-
PBIX DIIEKTPOHOB — TIPH TOJIa4€ Ha TOT K€ NCTOYHHUK
HanpsokeHus +24 B.

JJ1s IpOBEPKH BIMSHUS SJIEKTPHUYECKOTO OIS Ha
YIJIOBOE pacIpeielieHne JJIEKTPOHOB IPOBENECHO
M3MEpPEeHHe JTOTO0 pachpefeneHuss 0e3 Tojadn
HanpsyKeHUs Ha UCTOYHUK. [Ipu 3TOM Ha nepegHioo
noBepxHocTh meBpona MKII ykpemnnsnacs aBoiiHas
CeTKa, MepeHss 110 X0y dJIEKTPOHOB 3a3eMJISIIACh,
YTO WCKIIOYAJI0 €€ BIUSHHE Ha MoJie BHYTPU ILH-
JUHIApa, a Ha 3aJHIOI0 (M30JMPOBaHHYIO) MOjaBa-
nock HeoOxoaumoe Hanpspkerne (U, = 0 B u -24 B).
UTo0b! YMEHBIIATH TIOTEPH IIEKTPOHOB OYCHb HH3-
ko sHepruu (okoio 0 B) m3-3a ocaxaeHus ux Ha
CeTKe IWINHPA, B TTOCIEIHEN BBIPE3alIoch OKOIIIKO,
3aKpBIBAEMOE 3a3€MJICHHOM CETKOM 3HeproaHaiusa-
TOpa — ABOMHOM CETKHU Ha BXo/e B meBpoH MKIL.

W3mepenust yrioBoro pacrpeneneHus MnpoBejie-
HbI uepe3 15° st yrios ot 0 10 75° B 00€ CTOPOHBI
OT HOpPMaJIM K MOBEPXHOCTH HcTouHuKa. Touku +90°
HE M3MEPSUINCH, JUIA ONpeaeieHus (GoHa UCIOIB30-
BaJIOCh CpellHee 3HA4YeHHE CKOPOCTell cyera Ha yT-
nax +105° (Ha 0OpaTHOH MOBEPXHOCTH PaJnOaKTHB-
HOro McTo4yHrKa). CKOpPOCTH cdera Ha yriax oT 15
110 75° HOPMHUPOBAJIUCH HA CKOPOCTh CUETa MpU yIiie
0°, yMeHbIIIEHHOW Ha BEIMYUHY (OHA.

Pe3ynmbTaTel m3MepeHHid IPUBEICHBI B TA0HIIE.

B Ttabnume Tpu mepBBIX CTONOIA pe3ylIbTaTOB
MOJTyYeHbl M3 M3MEpPEHUil ¢ Tojauell HalpsLKeHUs
U, = +24 B Ha UCTOYHUK, TPH CIEIYIOIIUX — C II0-
naueit HanpspkeHus Ue = -24 B Ha ceTky sHeproaHa-
JM3aTopa, a B MOCJIEAHEM CTOJIONE MPHUBEICHBI IS
CpaBHEHUs 3HaYeHHs COS O TSI COOTBETCTBYIOIIETO
yria.

W3 Tabauupl BUIHO, YTO pe3yNbTaThl IBYX U3Me-
pEeHMIA XOpoIo coriacyrrcs, ocobeHHo mist E. >
> 24 5B. HebGonpmme OTIUYIHS OOYCIIOBJICHEI, II0-
BUIMMOMY, HECOBEPIIEHCTBOM YCTAHOBKH, a TaKKe
HEPAaBHOMEPHOCTBIO PACIIPEIENEHUs paAHOaKTUBHO-
ro BelIlecTBa MO IUIOMIATH HCTOYHUKA. OTMETUM
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Yri10BbI€ pacnpeaeieHnnst HCIYCKAHHS JJIEKTPOHOB PaIHM0AKTHBHBIM HCTOYHAKOM 2EU

0, rpan U,—0B | U,—+24B e U.=0B U.=-24B & Cos 0
75 0,42(1) 0,49(2) 0,13(2) 0,45(1) 0,51(1) 0,04(2) 0,259
-60 0,64(1) 0,73(1) 0,33(2) 0,67(1) 0,72(1) 0,34(3) 0,500
-45 0,80(1) 0,86(1) 0,59(3) 0,82(1) 0,85(1) 0,61(2) 0,707
-30 0,91(1) 0,95(1) 0,76(3) 0,92(1) 0,93(1) 0,81(3) 0,866
-15 0,98(1) 0,99(1) 0,92(3) 0,98(1) 0,98(1) 0,94(3) 0,966

0 1,00 1,00 1,00 1,00 1,00 1,00 1,00
+15 0,97(1) 0,97(1) 0,973) 0,98(1) 0,99(1) 0,933) 0,966
+30 0,90(1) 0,91(1) 0,87(3) 0,92(1) 0,94(1) 0,83(3) 0,866
+45 0,79(1) 0,81(1) 0,72(3) 0,82(1) 0,86(1) 0,59(2) 0,707
+60 0,63(1) 0,68(1) 0,46(3) 0,67(1) 0,71(1) 0,36(2) 0,500
+75 0,41(1) 0,46(1) 0,20(3) 0,42(1) 0,46(1) 0,10(2) 0,259

TaK¥kKe, 9YT0 (POH OYCHb MAJIO BIUSET HA PE3yJILTAThI
mmepennii. M3menenne ¢ona Ha 50 % m gaxe
OoJbITie BBI3BIBAET M3MEHEHHE YTIIOBOTO pacrpee-
JIEHWS Ha BCEro JHINb Ha 1 -2 %, 4T0 HE MOXKET
0Ka3aTh CYIIECTBEHHOTO BJIVSIHHUSA HA PE3YJIbTATHI
W3 mpuBemeHHON TaONHMIBI TaKXe BHIHO, YTO
HaO0JII0JJaeTCs 3aBUCHMOCTh YIJIOBOTO pacIpeleie-
HUS UCIYIIEHHBIX JIEKTPOHOB OT WX DHEPruu. JTa
3aBHCHMOCTh WIMEET TaKOW XapakTep: Uil HU3KO-
SHEPTEeTUYECKUX DJIEKTPOHOB (OKOJIOHYJEBHIX, E, <
<24 5B) 5Ta 3aBUCHMMOCTH HECKOJILKO OoJjiee y3Kast
o yriy 0, yeM KOCHHYCOHJIAIbHOE paclpe/ielicHHe,
a s obicTpeix (E.> 24 3B) yriosoe pacnpenere-
HHE 3aMETHO IHPEe KOCHHYCOUAAIBbHOTO. Takoe mo-
BEJICHHUE YIJIOBOTO pACIpEeAeNiCHUs KayeCTBEHHO
corjacyercs ¢ MpeACKa3aHHbIM [7] B TOM, UTO 3aBH-
CUMOCTh OT JHeprum cymectByeT. Ho xapaxrep
pacrpenencHus HECKOJIBKO OTJIMYACTCS OT MpecKa-
3aHHOTO TEOpHel, KOTOpoe MPUOIMKAETCS K KOCH-
HYCOHWJIaJTLHOMY C YMEHBITICHHEM SHEPTHH DJICKTPO-
HOB, HO TPH 3TOM OCTAETCS IIUPE MOCIETHETO. ITO
MOXET CIY>XKUThb yKa3aHHEM Ha TO, YTO Teopus [7]
JlaeT 3aHWKCHHYI0 HHTEHCHUBHOCTH SMHUCCHH DIICK-
TPOHOB HU3KON 3Hepruu. IIpuumHON 31€Ch MOXKET
OBITh 3aHIKECHHAS TPO3PAYHOCTh OBEPXHOCTHOTO
Oapwepa I AJIEKTPOHOB C OYEHb MaJOl dHEpTHeH,
BBIXOJISIITNX W3 TIOBEPXHOCTH TBEPAOTO Tema. 3apsiy
AZe, BO3HUKAIONINI y TIOBEPXHOCTH TBEPJOTO TEiIa
BCJIE/ICTBHE PaJIMOAKTHBHOTO pacmana sjapa MpHUIo-
BEPXHOCTHOTO aTOMa, BBI3BIBAET IMHCCHIO AIIEKTPO-
HOB TPOBOJUMOCTH, HO IIPH 3TOM OH JIOJDKEH BHI-
3BaTh JIOKAJTHHOE YMEHBILIEHUE BEIMYUHBI MOBEPX-
HOCTHOTO Oapbepa WIIM €ro IMojHoe cHAThe. M3-3a
9TOTO 3JIEKTPOHBI OYEHb MaJIOW SHEPTHH BBIXOJAT 32
MpeAesbl TBEPAOTro Tella ¢ UHTEHCUBHOCTHIO 3aMeT-
HO OoJbIIed TOW, KOTOpas OOYCIOBIMBAETCS HOP-
MaJIbHBIM TIOBEPXHOCTHBIM OaphepoM. Takum obpa-
30M, DKCIIEPUMEHTAIILHBIE NaHHBIC HACTOSIICH pa-
OOTBI TMOKA3BIBAIOT, YTO TEOpHUsS [7] HECKOJBKO 3a-
HWKaeT NMHTEHCHBHOCTh SMUCCHH 3JIEKTPOHOB OYEHb
HU3KOH SHEPTHH MPHU PATMOAKTHBHOM paciaje.
Taxoli e BBIBOJ CIICIyET U3 CPaBHEHHS Ha puUC. 3
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paboThl [7] SKCTIEPUMEHTAIBHOTO CIIEKTpa OKOJIOHY-
JIEBBIX 3JIEKTPOHOB, MCIYIIEHHBIX U3 KpPUCTaIa KO-
6ampTa [10], ¢ pacueTHBIM. BUmHO YTO WHTEHCHB-
HOCTh HHM3KODHEPreTHYECKOro THKa 3JIEKTPOHOB OT-
HOCHUTEJIFHO MHTEHCHBHOCTH BBICOKOIHEPIETUYECKO-
ro xBocTa (E.>205B) 3HaunTensHO OOJBIIAs, YeM
9TO MpeAcKa3bIBaeT Teopus. Takas KapTHHA IOJDKHA
HaOmoaaTeCca B Cllydae 3aHMKEHUS TEOpUe MHTEH-
CHBHOCTH 3MHUCCHH 3JIEKTPOHOB HU3KOM sHepruu. Ha
pHcC. 2 TOKa3aH MOyYeHHBIH B OHOM M3 U3MEPEHHUN
CHEKTp AJIEKTPOHOB OKOJOHYJIEBOH 3HEPrHM HCTOY-
HuKa “?EU, YI7I0BOe pacrpe/ieieHie KOTOpPOro H3Me-
psUTOCH B HacTosmiel padore. B 3ToMm criekTpe oTHO-
[ICHHE WHTEHCUBHOCTH DJIEKTPOHOB B THKE HH3KOM
SHEPrHH K MHTEHCUBHOCTH BJIEKTPOHOB NPH SHEPTUH
16 5B paBHO TpuOIM3UTENHHO 60, YTO 3HAYMTEIHHO
OoupIiie, YeM BeTMYMHa, ONM3Kasd K 5, cieayromast u3
Teopud. Ho mpu 3TOM ciienyer OTMETHUTbh, 4TO U3Me-
PEHUs IPOBEIEHBI VISl YIJIOB BbUJIETA JICKTPOHOB M3
WCTOYHHKA, OJIM3KOM K HOpPMAJITH.
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Puc. 2. CriekTp 371€KTpOHOB OKOJIOHYJIEBON SHEPTUHI
panMoaKTUBHOrO ucTouHuKa *S2Eu.

Paccmotpum panee puc. 1 u 2 pabotsl [7]. Ha
HUX II0Ka3aHO BIMSHHUE JUIMHBI KPAaHUPOBAHUS HA
(dopMy CIIeKTpa W BBIXOJ OKOJOHYJIEBBIX DIIEKTPO-
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HOB. Eciu CyIuTh 1O BEIMYMHE OTHOLUEHUS UHTECH-
CHUBHOCTH DMHCCHH DJCKTPOHOB B IHKE HU3KOU
SHEPIruu K €€ MHTEHCUBHOCTU IMPH DHEPTUU OKOJIO
20 5B, TO MOHO BHIETh, YTO IJIs OOJBIIEH IIMHBI
SKpaHUPOBAHMS PE3yJIbTAT JydIlle COTJIACYETCS C
SKCIIEPUMEHTOM. JTO CTaBUT TIOJI COMHEHHUE WUC-
MOJIb30BAHUE CTATUYECKOTO OSKPAHUPOBAHUS IS
3apsiga AZ, BBI3BIBAIOMIETO AMICCHIO HU3KOIHEpTre-
TUYECKUX DJIEKTPOHOB B PAIMOAKTHBHOM pacCIajie.
OTuM 3apa0oM HE MOXKET ObITh M3MECHEHHUE 3apsja
sapa OpU paJuoOaKTUBHOM pacnaje. MM sBusercs
3apsll aToMa B PeIlIeTKe KPUCTAILIA, SIAPO KOTOPOTO
MIOABEPTIIOCH PAIMOAKTUBHOMY pacmaay U M3MEHU-
JI0 CBOH 3apsi.

Ho pacnazna siapa aToM HaxOAUTCS B KPUCTAILIU-
YECKOH pEelIeTKE U UMEET IIPU HTOM CBOM paBHOBEC-
HbI 3apsan. M3meHenue 3apsiga siapa BbI3BIBACT Iie-
PECTPOUKY 3JCKTPOHHOH 000J0YKH aToMma, KoTopas
MIPUBOJNT K TIOSBICHUIO JOYEPHETO aroMa B BO3-
Oy»XJIEHHOM COCTOSHUH. B030ykIeHue cHUMaeTcs
IIyTEM PEHTICHOBCKUX WU Oxe-nepexonoB. I[locne
3aBEPIICHUSI 3TOTO IpoIlecca MOYePHUN aTOM OKa-
3BIBACTCS C 3apsIOM, OTIMYHBIM OT HYJIS Ha BEIHU-
qyuHy AZ. DTOT 3apsi BHI3BIBAET UCITYCKAHUE HU3KO-
SHEPreTUYECKUX 3JIEKTPOHOB C IMOBEPXHOCTU KpH-
craua (ctpsxuBanue). [Ipu 3ToM oH myTem 3axBata
3JIEKTPOHOB MPOBOJAUMOCTH KpUCTAJUIa HEUTpaIu3y-

€TCsl 0 HOBOTO PABHOBECHOI'O 3HadyeHUs. HoBBIi
PaBHOBECHBIN 3aps] aToMa (ITOCKOJIBKY OH OTJIMYa-
€TCS OT OKPYXAIOUIUX €ro 3apsoB) CTaTHYECKH
SKpaHHUpPYeTCS.

O6pazoBanue 3apsga AZ — mpoliece 3aMeTHO 00-
niee OBICTPBIH, YeM HCITyCKaHHE JJIEKTPOHOB MPOBO-
JIUMOCTH C TIOBEPXHOCTH, W SBISICTCS MPUYUHOU
BCTPSICKH TSI TIPOIIECCA SMUCCHH DIIEKTPOHOB.

CymMHpys Bce CKa3aHHOE BBIIIE, MOXHO C/EJaTh
Takhe BBHIBOJBL. Bo-MepBBIX, YIIIOBOE pacrpeaee-
HHE IeKTPOHOB HU3KOH HEPrHH M3 pacmaza 2Eu
3aBUCUT OT JHEPIHH HCIYIICHHBIX AIEKTPOHOB E..
Hns OpicTpeix anexkTpoHoB (Ec > 24 »B) oHo mmpe
KOCHUHYCOHJIAIBHOTO, YTO COTJIACYETCS C TEOpHUEH, a
JUTSL OKOJIOHYJIEBBIX 3IeKTpoHOB (Ec < 24 3B) — 3a-
METHO YK€ TOCJIEAHEro, YTOo MPOTUBOPEUYHUT pacue-
TaMm [7]. Bo-BTOphIX, Teopus [7] JaeT CUIbHO 3aHU-
KEHHYIO0 MHTEHCUBHOCTh DMHCCHU JJIEKTPOHOB OKO-
JIOHYJIEBOI SHEPTHH, HA YTO YKa3bIBaIOT Kak (hopma
CIIEKTpPA, TaK U YIIOBOE paclpe/ielicHHe U3ITyYCHHUs,
nojydyaeMmble U3 JKcrepuMmeHTa. [IpuuuHON 3TOrO
MOXET OBITh TO, YTO TEOPHS HE YIUTHIBACT BIIUSHHC
3apsina AZ Ha BEIMYMHY MTOBEPXHOCTHOTO Oapbepa B
Kpucraie. M, B-TpeTbUX, CPaBHEHUE TEOPUH U IKC-
MepUMEHTa TIOKa3bIBAET, YTO CTATUYECKOE DKPaHU-
pOBaHUE HE BIUSET HA 3apsn AZ, BBI3BIBAIOLIUI
9MUCCHIO OKOJIOHYJIEBBIX AIEKTPOHOB.
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JI. I1. Cupnopenko

Tncmumym aoepnux docnioxcens HAH Yrpainu, Kuig

CIIEKTP TA KYTOBHH PO3MO/IIJI HI3bKOEHEPTETUYHMX EJIEKTPOHIB I3 PO3IIATY '52Eu

BUMIpsHO KyTOBHI PO3MOiI HU3bKOEHEPTETUYHHUX EJIEKTPOHIB i3 posnany °2Eu. [eoMeTpis BUMipIOBaHb — LMITiH-
JPUYHA, 1110 TO3BOJISE MPOBOIUTH TaKi BUMIPIOBAHHS 3 HAMEHIIMMH CIIOTBOPeHHAMU. OJiepKaHi AaHi MiATBEPIKYIOTh
HAasIBHICTh 3aJIE)KHOCTI KyTOBOTO PO3IMOJUTY BiJl €HEprii eJIeKTPOHIB, 1110 BUIIPOMIHIOIOTBCS, alle XapaKTep 3aJIe)KHOCTI
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BiZIpi3HsETHCS BiX mepenbadeHoi Teopieto. BimzHaueHo, mo Teopis nmependavdae 3aHIKEHY iHTEHCHUBHICTD BUIIPOMIiHIO-
BaHHS OMM3BKOHYIBOBUX eNeKTpoHiB €y (E. ~ 1 - 2 eB), a Takox Te, 110 BUKOPUCTaHE B TEOPii CTAaTHYHE €KpaHyBaHHS
3apsily He IOBUHHO BIUIMBATH HA EMICIIO €o-CJICKTPOHIB.

Kmiouosi croea: posnan *>Eu, HU3bKOEHEPreTHYHi eJ1eKTPOHH, KyTOBUI pO3MOLIL.

L. P. Sydorenko
Institute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv
SPECTRUM AND ANGULAR DISTRIBUTION OF LOW ENERGY ELECTRONS FROM 52Eu DECAY

Angular distribution of low energy electrons from 52Eu decay was measured. Measurements were carried out in cy-
lindrical geometry, which permits minimum distortions of data. These data confirm existence of angular distribution
dependence on the energy of emitted electrons but this dependence somewhat differs from theory predicted. It is noted
that the theory predicts too low intensity of nearzero energy electrons ey (Ee ~ 1 - 2 eV) emission and that is used in
theory static screening of charge and should no influence on the emission of eq-electrons.

Keywords: **°Eu decay, low energy electrons, angular distribution.
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