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l1HccepT8UHSI D0CBSIW8H8 H8K0T0phlM aonpocaM fJ -pacnaaa npH necoxpaue-

~RH 11:eTHOCTH B cna6bIX B38HMO.a.eAcTBHSX. B pa6oTax, BhtnOnHeHHbJX C Hattana 

1957 roaa no 1960 ro.ll, uccnenoaanacb nonnpH38UHH sneKTpOHOB, HcnyweHHhIX npe 

fJ -pacnaae. nepBSSI pa60T8 0TH0CHTCSI K C8M0MY HS'l4ny H0B0l'0 nepH0Jl8 B 

HccneaosaHHH cna6oro B38HMOLI.8A:CTBHJI H fJ -pacna.a.a B CBH3H C 0TKpblTHeM· ue-

coxp~H8HHR 'l:8TR0CTB. nocne,nHB8 pa6oTbJ 6blnH Bblll0IIH8HbJ y>Ke B TO BpeMsr. Kor

.a.a HM81I8Cb CTpoff:HSSI xapTHHS cnat5bJX 838HMO.ll8ACTBHA:. 

LlaccepTSUHH co.b.epmaT BaeneHne, TpH rn&BhI H 3axn10'teuae • 

Bo BaeaeHHH roBOpHTCR o5 H3M8H0HHB. HSWHX npe.a.CT~BJ18HHA: B CBSl3H C aapy

weuHeM 38K0H8 coxpaH8HHSI tteTH0CTH, B B K~STK0A q)OpMe paccMaTpHB88TCSI nepaon. 

aciBeA:wero HCCll8llOBSHHSI fJ -pacna.aa, oCHoBHbIMH 9TallaMH KOTOJ:)oro SIMSllOTCH: 

I- OTKpLITHe eecoxpaH8HRSI '18THOCTH B {J -pacnaae /onLIT By
1t' /; 

2- noxa3_p.TenbCTB8 nByXKOMDOH8HTHOA npup0.llbl 9JieKTpoua B /J -B38HMO -

.aeAcTBHH /paB8HCTBO npo.aon&HOA nona:pH38UHH /J -sneKTpOHOB vie Ii 

a:. .aeyxicoMnoHeHTHO·cTb ueATpHH0 /A,V -sapeaHTbI B38RM0,aeAcTBHSI, cnu-

pan>,HOCTb eellTpRHOI, 

O6ofSLU8HH8 9KCll8pHM8HTanhHhlX q)BKTOB n03B0nM0 C03.0.8Tb Te0pHIO yaesep

canbHOro B38HMOLl81ICTBHSI '18TLlpex q:,epMROHOB /MapwaK, CyaapwaH
121 

H renn

MaHH, ¢eAHMBR/3 t/, 

OcHOBHbJMH lf8pTBMH Te0pBHH 6y.ffo TO, "ITO see qacTHUbI, y~acTBYIOlllH8 B 

cna60M B34HM0.0.8ACTBHH .- JlB)"XK0Mll0H8HTHbJ; 

S3aHM0L18ACTBH8, YHHB8pcanbH0, C 8.LlBHOA KOHCTSHTOA, - 38PSlilOM cna6oro 

B38HMO.Q eA:cTBHSlt 

IC0HCT8HTbI aeKT0pHoro sapBaHT8 B38HM0L18A:CTBHH Henepen0, .1 npyIOTCH H3-

38 CHJ'.lbHblX B38HMO.a.eACTBRA /c?xpaeeaue BeKT0pHoro TOKal. 

OcHOBHbl& BblBOLlbJ TeOpHR xaqecTB8HH0 (51,111n It0!lTBep>K.neHbI 9KCTI8pHM8HT811b

HO Jt cepe_q.RH8 1958 rona. Jla1JbH8Awee YT0IJH8HBe TeopHR M0>KH0 6wno nonywlHTb 

a xonuqecTB8HHblX onblTax • .0.nR &Toro ueolSxonaM0 Obmo 6onee TO'IHOe paccMoTpe-

HB8 TeopHH C yqeT0M 'ln8H0B pa3no:meeBSI 6onee B.&1coxoro nopsrnKa. 

Sonee T0'IHbII yqeT BOnHoBOA cj,yHXUHH snexTpoHa B none HllPS H npyrax <f,aK-

TopoB npaao,aHT X B03M0JKH0CTR ue6on&w HX OTxnoneHHA: K4K B q)opMe {J -cneKT-

pa OT tpepMaescxoA, Tax Ha senaqnee nonapaaanaa ~ -anexTpoaoe oT nonaoro 
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3H4119RBa, paBHOro vie B RC1tn10qBTenbHO pe,aXHX t?llyqaax., T8KB8 OTXnOH8HB51 Mo-

ryT .aocTRr4TJ, aecxon•x•x .zxecRTxo:a nponesToB. Tax.BM cnyqaeM senS1eTCS1 

fJ -pacnan Bl 210 / R.E I. HccnenoHHRII <j,opMbl fJ -cneKTpa RaE 

R BSnBllBH~ nonRp~aanBH R -snexTponoa nponasa10T eeeT Ha aonpoc o coxpaeeaaa 

Bp&M8HHOA 118THOCTB 8 cnaCSbIX B38BMO.a,8AC~BR.s:X. 

nepaan rnaea J:lHCcepTauea UOCBRlll~Ha RaMepenJO npo,ttOJ'JbHOA DOIISlpR381(HB 

fJ -anexTpOHOB H llOX838T8JlbCTBY llBYXltOMnOH8HTHOCTH anexTpOHa B /J -pac

na,ae. 

B rnaae coneplKaTcll TPH pa6oT w 
15

•
8

•
81

• 
.. . /5/ 

B uepaoA paC5oTe , saqaTol ewe a To apeMS1, JI.or.a.a aecoxpaseHae 'leTsoc-
/8/ ·. 

TB B cna(h,JX 838BMO.ll8ICTBRSIX t5wno Ton&XO CMenoA rHnOT830fl: , 6Lino ot5uapy>Ke-

HO, 11To ane.1tTpoa1,1, acnycxaeMbJe npa /J -pacna.ne, nonepe3oaaHbl np~.aon&uo ':f&

npaanesHJO ceoero n:ea>Keeaa. 

H3M8p8HB8 npo.a.onbROA nona:pB38[lBR fiLino ocymecTBJI8H0 MeTO.llOM MOTTOBC.:., 

xoro paccesrsaa. 3TOT M8TOJl 38.ltJJIOll:aeTCSI 8 H3M8,P8HHR 43BMyTanbHOft 4CRMM8TpHH, 

B03HHX&IOIU&I npB ~JlHOXpaTHOM paCC8SIHBB nonepeqao-nonapR36B8HHbIX sneKTpOHoB. 

HA t5on&woA yron I,,,.,_ 90° / ea TOH KOi MH1L8HB B3 TH>Kenoro sneMeHTa. 

Lin• npeoCSpaaoaaHRII nponom,aoA non,1pR3an•• {J -ane1<Tpos0B,!IOJIY'IIUOU18A-

ca npe.llnonomnen&ao npB fJ -pacnal;le, s nonepe11Hy101 snexTpOHbI nponycxanHC& 

11epe3 cKpemeaawe anexTpB'lecxoe a MarRHTHNe nonsr, uanpaeneune B eena11aaa x:o

Topwx t5&In~ no.ttot5paabl TAX,.'ITO. OTXllOSSllOLU88 ,aeACTSB8 M8I"HBTHOI"0 nonSI H8 Tpa81r,.. 

TOpBIO ane1tTpOHa, RM&IOW&I"O CKOpOCTb '6 1 XOMiieHCHpOBaJJOCb ,aeACTBH8M aneg:-:r 

Tpa11ecx.oro nonR • .Qns a'Toro eeo6xoaHMO 61,u10 swnoneesae ycnoaa:11: 

.i-~c;0 ii1 
B eepenRTHBHCTCKOM cnyi1ae sne~TpH'l8CX08 none H8 aeAeT&yeT sa CIIBH '18CTBllbl1 H 

IIOBopoT CIIHH8 OTROCHT811bBO TpaexTopBR npOHCXO.llBT no.a .aeAcTB&eM M&I"HBTHOro 
' . 

nona. 3ToT MeTo.a. npeo6paaoaaHBH npo.a.onbHoA nonsrpaaaaH11 s non8pe11ey10 1 nony-

11aaw 11I snocneJlCTBHR B naTepa-rype eaas~ea:e MeTOn.a cxpemeaa.wx nonea, o,t5na.a.a

eT psr.aOM JlOCTOBHCTB. npem.a.e acero OR Il03SOJJSl8T DOCTpOHTb npafiop C oceaoA: 

CBMM8Tp•eA B B3~8HSITb 3H8K H3M8pR8MOro a4,ct,exTa nepexn1011:eHB8M noneA ~a o6-

paTHhI8 6e3 B3M8H~HHSI reoMeTpH~ npaf5opa • 

5 

l-13M8p8HHR nonnpaaauHH f:5btnH ocywecTB119Hbl 

OT 'i -pacnana CM8CH s, 
90 

B Sr 
89 

H 

Ha sneKTpouax, nonrraromHXCH: 

.Y 90• uaxo.aHwerocH B paB!fO

\] = 2, na/, eeCRH C St eo. Bee 9TR nepexo.obl YHHKanhHble / 

nonHpR38URH aneKTpoeoa npa cpe.ueeA seeprHR ,E • 350 KeY oKa3anac& 

p8BHOA 

<;> = - /1,05 ! 0,14/ -;;c • 

H npH E • 750 T<eY 

<;;> • - /1,18 ! 0,40/ v/c. 

TaKHM ot5pa30M, M8TO.llOM pacceil.HHR snex.TpoHOB fh,mo o6Hapy>KCHO RM8HHe nonr 

pH38UBH /3 -sneKTpi:>HOB. nonstpll38UHff P -sneKTpOHOB OK838J18Cb sanpaaneH

HOA npOTRB .O,BIVK8HHR sneKTpOHOB. Pe3ynbT8Tbl cornaCOBbJBanHCb C T8M, qTo aem1-

q11Ha nonS1pnaauHH 6naaxa K npenenhHOA, paaHOA v/c. 

dnbITt,J, npoeeneHHb1e no H3MepeHHIO nonHpnaauHH aneKTponoe e ~ -pacna-

ne, H4p511lY C OilbIT8MH By H npf1' R nenepMaHa H np.
171 

OKOH'l8T~nbHO ycTBHOSH• 

nu aecoxpaHeHHe '18THOCTH B cna6blX B3SHM01l0RCTBHSIX. 

nocn.e OT!tpbITHSI: aecoxpaneHHSI '10THOCTH B cna6btX B3SHM011.0ACTBHSIX Il0Tpe6o-

aanoc& aaaoeo nepecMOTpeTb KnacceqycKy10 Teopnm 
f3 -pacnana. BMecTo nHTH 

KOHCTSHT, C noMOWbIO KOTOpblX M0)Kff0 6hl1l0 xapaKT8pH30B8Tb /3 -pacna.u, no-

Tpet5osanocb. saecTH .aeanuaT& napaMeTpoa. C yaeneii:eaHeM qecna KOncTaHT Bbtpa

meHHR .ans KOHKpeTHblX ct,H3H'l8CKHX SISJl8HBR ycnomeH1HICb, 8 Knacc RX 3HaqHT81lb

HO pacwnp.HnCR. 

B peaynbT8Te H3MepeHHA: npononbHOA nonsrpH38((HH aneKTpOHOB MOryT 6b1Tb 

nony'leHbl paanHtJHbl8 KOM6HH8UHR KOHCT8HT 838.HMOLleflcTBHA B 38.BHCHMOCTH OT TH

na nepexo.aoa": OxaablaaeTCII, 'ITO eCIIK H3MepHTb npo.o01IbHYIO nonstpH38[lHIO 3.TJCK

TpOHOB C BblCOJtOA TO'IHOCTblO, 8 Ta!(me HccnenoeaTb 38BHCHMOCTb npo.oonbHOfi. no

nRpH38UHH OT sneprHH aneKTpOHOB, TO B cny--1ae TSPKeJJbtX g,nep H nepe,xo.oOB nepso

ro 3anpeweHBSI /Tax H83blB48MblX KYn0H0BCKHX nepeXO.llOB/ MO>KHO ,onrrnTb MaK

CHMa1IhHYIO UH(pOpMaURIO O KOHCTSHT8X B38HM0.08HCTBHH, KOTOpYIO cnoco6Hbl .C18Tb 

OllbJTbl no B3MepeHHIO npononbHOR IIOJUlpHaauHH 91I8KTPOHOB npH 

nonspaaosaHHblX s.oep. 

/3 -pacnane ee-

Bo BTOpoA: pa.OoTe 181 npoaaaeneubl HaMepeHHSI .onSI pe.oa cny'laes KynoHOBCKHX 
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nepexoJlOB, Ta1tax 1ta1t y rm 170 / l'J.J = l; ll&I, Re
186 

/ /'J.j. • I; ll&I, 
153 198 177 

Sm I l'J.j = 1,0; Jl&/, Au I !'<./ = 0; Jla/ H Lu I ,\J • I; Jla/, 

sne / -~J -= O; a.al,. co.llepmawax cMecb saaHM011eAcTBHA: raMosa-Tennepa e 
90 90 

C:,epMH • .llns cpaBH8HHSI l5b1JJH npoBe,oeRbl B3MepeHHSI co Sr H Y , 1 

HM810ntHMB •yanxanbHble• nepeXO,OhI H xapaET8pH3YIOIUHMHCSI "IRCThlM B34HMoneA:cT

BJl8M raMOBa-Tennepa; B STOM cny1:1ae eCTb ocaosaHHe omenaT&, "'ITO nonsrpeaau«sr 

snexTpouoa paeaa v/c •. 

.llns H3M8p8HHSI B8JJB'IHH&l npO.O.OJJbHOA nonszpH38UHll 6bIJJO HCilOJJb30B8HO MOT-

TOBCK.08 pacces1HRe. 

.llnR nonyqemu1 t5on&weA CTa6HnbHOCTH B IlOBTOpsteMOCTR peaym,TaTOB 'Ra~epe .. 

HHA: npeoeipaaoaaue:e npo:0.om=ouoa non11paaauau a nonepe'IHYJO ocymecTans:mocb ny

TeM OTKJJOH8HHS snexTpOH8 B xynoHOBCKOM none snep npH MHoroxpaTHOM paccea

HHB B OTHOCHTMbHO TOnCTOM pacceHBaTene Ha yron, 6nH3KHA K 90°. B cnyqae npe

ot5pa30B8HHB nonapH38UHR BO BH8WHHX nona:x. HanpnMep, B H30rHyTOM KOH.z:t8HC8TOpe, 

B8pXRHft npenen sHeprHH anexTpOHOB, nonS1pH38URIO K0T0pbIX MO)KHO H3Mep.H'Tb, Beeb► 

Ma H8B8JlHX acne.ncTBHe H0B03MQ)Kff0CTH nonytteMHSI LlOCTaTOIJHO 6~JibWOA Hanps>KeH ... 

HOCTH ane1tTpJt<tt8CKOro nons H3-38 npo60SI B saKyyMe. nerxo BIHI0Tbe "ITO B HCll0Jlh-

30B4HHOM M8To.ae 8TO orpaHIIT.J:8HH8 OTcyTCTByeT. 

113 acex aaHHblX no H3MepeHHJO nonspuaaun:H fJ -sneKTpOHOB nep011'HCJI0HHbJ:.... 

BbIW8 SJ18M8HTOB MO)KRO c.nenaTb cneayromHe BblBO.QbI: 

1. npollOJlbHSSI IIOJISIPR38UHSI anexTpOHOB y acex H3MepeHHhJX sneMeHTOB, !o.ae-, 

Haa:oaa c TOIJHOCTb10 .no 2-11% /a npaae.a.eHHbie owH6KH ee BKnJO'leHbl norpeu'.raoc

TH nonpaBOK, O.QHH8Jt0BbJX .a.nsr scex sneMeHTOB~. 

2. n POllOJJbHS8 nonHpH38UHSI sneKTpOHOB pasHa - v/c C .TO'IHOCThlO .ao 

3% ans cpeaeero 3H&'l8HHH, Bhl1JHeneHaoro no BceM sneMeHTaM. 

3. npo..a.onLRaa: uonHpHsauast ane1tTpoHOB npa xynoHoacKnx nepexo..Qax He aa

BHCHT oT sHepraa " HHTepaane 100-600 KeV c To'IHOCTbIO JlO 4-7%. 3To osiia'laeT, 

'ITO Bhlp8)1{8HH8 <a> T80p • .ans KynoHOBCKBX nepeXO.llOB MO»cHO npHpaBHBT& 

~ v/c aeaa~HCHMO OT sueprHH sneKTpOHOB H H838BHCBMO OT B81JHIJHH MaTpHqHbl,X 

8J18M8HT08. npe 3TOM no~r1aeTCH M81CCHM8JlbH08 qacno CBSl38A, KOTOpble" B npHHIUt

ne MQ)l{HQ uonylJHTb H3 OllblTOB C H3MepeHH0M np0Jl01JbHOff: nonsrpH38UHD. /J -anex

TpOHOB. 

7 

Ka1t cnenyeT aa nonyqeaehIX ypasHaHHft. ueo6xo.nHMhIM 

J10Bll8M paaeacTBa DOJISfPB38UHH /3 -aneKTpOHOEI - v/c 

. 
Cs=- c, , cT--c;, c,.=c; , c;.-c~ 

llnH KOHCT8.HT /j -B38HMO.a.eA:cTBHR • 

H .llOCT8TOqHbIM yc

SIBJ1Sl8TCSI COOTHOlll8HH8! 

II I 

Ecnn COOTHOW8HBSI /I/ no.acTaBHTb B Bb1p8)K8ffH8 llnst raMH1lbT0HH8Ha fJ -

B38HM0.0.8ACTBHH, TQ BOOHOBSSI q:>yHKUHH aneKTpOHa OKa>KeTCSI BXo.asnueA B raMHn&~ 

TOHHSH B KOM!iHHBIIBH: /1 + Y, / ,,. • llTO HBJISl0TCSI (popMBJlbHbIM BbipamenReM 

.QBYXKOMilOH8HTHOCTB {3 -aneKTpOHa • .ilayXKOMUOH8HTHOCTb ~ -anexTpoua srs-

naeTCSI 38.M81JBT81IbHbIM H B H8KOTOpoM CMblCII8 HCIO'JIQ',IRTe/IbHbIM CBORCTBOM 

B38HMOA8fl:CTBHSI. 

/3 

0Ka3hJ:eaeTca,· ',ITO HM8HHO npH ll.BYXKOMUOHSHTHOCTH 9110KTpoua ocymecTBIISI-

8TCH M8KCH~8.nbH08 ynpoweHHe BbIPB}K8HHfl: LUISI p8.3JIR',IHblX s(p(pexToB B /3 -pac-

rot · · 
naae · • npe 9TOM ycnOBHH H3 oOwHpHoro Knacca SIB/Ie~Hft OK83bIBaeTc8 B03MO>K-

HbIM Bhl.aenHTb MHHHM81IbH00 qacno npoueccos, 38.BHCSllllHX OT W8CTK H838.BHCHMblX 

KOM6HaaueA KOHCT8HT H M8.TpR~HMX aneMeHTOB 

11, I i = 0, 1,3,4,5 v I, 

npH H3Ylf8RHH KOTOpbtX nonHOCTblO onpe.aensrlOTCSl ace KOHCTaHTbl B 

.aelcTSHH. 

{J -&38HMO-

Ecna sanacaTb Koacj,cj,auaeHTbl Ca a EIRJle !Ca I e•/Ja , TO aenH'<HH&J 

NJ Bhlp8.3HTCSI TOIIbKO qepe3 W8CTb H8H3B8CTHbIX Koacpcpeu,HeHTOBi "'18Tblpe Mo-

Jlyn11 I Ca I a Jl&e pasHoCTH cj,as ~...- !'t1 H ~- 9A , nocxon&KY a cnyqae 

ll BYXKOMIIOH0HTHOro anegTpoua sapH8.HTbI A H V He HHTepq,epHpy10T C S H T. 

noaToMY .o,1u1 nonr-1eana nonuo:R HHq:>opMauau o P -aaaHMOll8ACTBHH B paspe-

W8KHblX nepexo.aax H8T Heo6xo.Q.HMOCTR B 9KcnepHM0HT81IhHOM H3MepeHHH acex 

wecTB B81IHIJHH Ni • 8 .llOCTaTO'IHO orpaHHIJHTbCSI ll8TblpbMSI 83 HHX. 

TaKIIM ol5pa30M onhlTbI, B JtOTOpbIX 6bma naMepeHa non.H.pH38UHSI sneKTpOHOB 

/J -pacna.aa B ll0K838H8 .O.BYXKOMfiOH0HTHOCTb aneKTpOHa noaaonnnH cyaHTb xpyr 

SIBneHn:A, CBSCTR .ao MBHBMYM8 KOIID1-18CTBO OilblTOBe aeo6xo.nHMblX anSI nonuoro Hc-

cne.nosaHBSI fJ -pacna.na. 
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BTqpaH rnaea co.nep>KHT TpH pa6oThl, nocasuueHHbie accnenoeaHHJO oTKno-

H8HHlt B811H'IHHJ,l no11apH38UHR fl -anexTpOHOB naE R Au 
198 

OT v/c • 
/13,15,16/ 

~ .[l88HO H3BecTeH aHOManHeA B (popMe /3 -cneKTpa, XOTSI npHHa.n-

,118>KHT K KYlIOHOBCKHM nepexoaaM nepaoro 3anpeweHBH /1- ➔ o+ I, ,nnSI KOTOpblX 

xapaKTepeoA SIB11R8TCR ·q,epMll8BCl<89 tpopMa fl -cneKTpa, 

Llnsz _o6'bSIC88HHSI STOA 8HOM81IHH HMa.na,
11 O/ Bbl.O.BHHYll rnnoTeay cnrrattHoro 

CO"l9TBHHSI MaTpH'CJHbJX sneM&HTOB, npH KOTOpOM Ha-3'a HHTepq>epeHIIHH OK83b1B810TCSI 

ll0Ll.8BlI8HHbIMR IIJ.O 1% caoea B0JlH1lHHf>t/ rnaBHbI&, He 38BHCSIWH0 OT 9Heprmt qne-

Hhl Bhtpameana:, onpenemnowero ¢iopMy {J -cneKTpa; 38BHCSIIUH8 >Ke OT 9H0prHH 

M81Ibl8 Tf.1J8HbI CTSHOBSITCSI BllOIIH8 34M8TH!:iIMH, 'ITO H npHBO!lHT K SHOMBJlHH B tpop

M8 fJ -cnex-rpa. Bae)lSI JJBS napaMeTpa MO»c.Ho. C llOMOll.lhlO HX no.a6opa, H3Me-

HKTb HOpM81JbHY10 cpoJ)My fJ -cneKTpa TaK, \JT06hr OHS cosnana C ~KcnepHMeHTSJlb .. 

Hl>IM fl -cneKTpOM RaE 

B STOM HCKnJO'UIT81JbHOM cnyqae MQ)KHO 6&tn0 O)KRL18Tb, ecnH r'enoTe3a aep

Ha, 'ITO~ aenH'IHHa npo.aonbHOA no1u1pe:3aUHH / - <a> c/v /'aneKTpoHoB ·naE oxa

meTcSI 8HOM811bHOA:, 3TOT cny1.1aa npe,llCTSBJJff8T oco5wA -RHTepec B CBSl3H C TeM, 

'ITO rHnoTeaa ff Mana noaaonste:,· 1ta11: aTo oTMeT11n11 n&toHc
1111 

H ¢>ynmaTa 11. dJ.7/ 
c.a.enaTb oneaxy Hapy1Ue1uu1 Bp8M8HHOtt "18THOCTR, 

4>opMa {J -cuex:Tpa IIY!SCTBHTem,Ha It B03MO>KHOMy uecoxpaHeHHIO apeMeH-

ao~ '18THOCTR, DpH'18M 8Ta 'IYBCTDHTenbHOCTb CTOnb senHKa, 'ITO 9KCnepuMeHTBnb-

HYIO Q)opMy cneKTpa MO>KHO o5'LSICHHTb TOnbKO npH 0'18Hb ManoA cTeneHH Hapywe

HHff BpeM&HHOA '18TH0CTH. C UOMOil!b!O npaOopa H M8TOJlHKII, onHCBHHblX B npe,llbl._ 

.nyweA: pa6oTe 0:bina aaMepeaa nponon&Has nona:pR3BURSI sneKTPOHOB npa CPt:llHHX 

aHepruitx E = 125 R 390 KeV , R 6w110 no11yqeao cooTBeTCTBeHHO - <a> c/v 

= 0,733 ,! 0,08 a 0,"T.26 .! 0,06 /cpellnee: 0,73 .! 0,04/
131

. 
/14/ '•. 

rewKeH68AH, HeMHPOBCKSSI H Py.aHK B paMKBX TeOpRR RMaita H np. no-

J£:83B11H, llTO B cnrtae cornacOBBHHSI q)opMbl cneKTpa C 9KcnepHM8HT811bHOA, nonstpH-

3BUHff snex.TpOHOB .o.eAcTBHTenbHO ll011}KHB OTJJH'l8TbCSI OT v/c , npH'Cf8M Bbl11HcneH

Hbl8 3HaqeaH9 ne>KST B yaKOM HHTepeane, 5Knl0'18.10ll18M aKcnepHM8RTSnbHO H3Me

peHHbI8 BenH'll!HbI. 

Ta.KUM o6pa30M, o6Ha.py>KeaHe OTKJJOH8HHA nonsipmauen /J -sneKTpOH05 OT 

. 9 

V/C Hawno CBOB o(h,11cses11e a Taop1111, KOTOpa11 BllllHl,IM o6pa30M 061,ses11eT T8KlK4 

_ 8ROM811B10- B q,opMe fl -eaeKTpa. Sna3K08 >Ka COBR8lleBIIB a11:eaepBM8HTanbHWK 11 

TeopeTaqeexax 11an11'<aa lllUI ~on11pa3aan •nexTpoaoa. Raf 11anaeTe11 can1,11elw11M 

apryMeRTOM a nonb3Y .nocTosepHocTa Teopu HMa.na a .ap:, a cne.z:toBaTe111tao. a 111,1-

so.aoa n .. 10aca· R ..Qp., 0 coxpaaeBRW BpeMeirsol '19THOCTa C CSonbWOA TO'IBOCT&m. 

I"ewxea6ella R llP.'
141 

Y,11111 B11RIIR■e 803MO>KHOro aapywee■• IIP8M8HHOA '181'

ROCTR Ra· uonapH38ltBJO snexTpOBOB, opa &TOM OK434nOCb, 'ITO np• B3Mepeuaa nona

p&38URR B 38BRCRMOCTR OT aRepraa 8B8KTp0110B 8 np■HQKaa II03MO>KHO nony'IHTb 

6onea TO'IRYIO oaea1<y CTeRBHR H8pyweHKII 8p8M8HHOI qeTROCT■• 

1•13 l18HRJ,!X, aonyqe&HJ,!ll BO BTopoll paC5oTe
11151 

no 38BRCBMOCTR ao11apR38QHR 

aneKTpOBOII RaE OT saepraa •. cnenyeT, 'ITO apeMGRH4SI lfGTHOCTb JlOJl>ICRa coxpa· -

aan.cit e CSon1,wol ToqHoCT>,10: 

8 ;._, 178 :!: 2,15 °1, 

t'l18 9 yron a KOM01181CCHOll a110CKOCTSI M8>Kl1Y- KOHCT8RT&MR V • A B&PR&H-

TOB B38IIMOl18llCTBRR. Jlnit f -A B38RMOlleAeTBRB coxpaae11ae apeMeHHOA '18T-· 

HOCTR COOT88TCTBY8T 3HaqeHHIO yr11a 8. • paBHOMy 180°. 

Au 198 

0TX110B8IIRR R011RpR38QKR 8118KTpOH08 ManoA a11epra11 / 100 Kev / B 30110TB 

15blnR Ha6n10.aeJ1bl H8CKOnbKHMR rpynnaMR 8KcnepRM8HT4TOpOB y>1ee 0'18ffb .aaeso: C 

llpyroll CTOpOHW, B nenoM PHl18 pa6oT 6wno 110K838HO, 'ITO npa 9Hepra11x 

nonapasauaa snexTpoaos nonHasi. 

400KeV 

MO>KHO 6bln0 CX.llOHSITbCH I: To'My, qTo JIM88T MeCTO npOTRBOp8'1118 sxcnepRMeH

T811bHJ,lll pe3yn1,T8TOB, B TpeT1,ell pa6oTe
118 ' 6W11B apOH3Bel18Hl,I B3MepeHBR nonitpa-. 

38UHR •neK.TpOHOB npH p43HbIX SH8prRJIX B DOK438BO ltAK a5con10TRWM ■, Tax R OTHO

CRT8BbH&IMR H3M8p8HRHMH /ao OTHOW8HRIO" R011ltpB3aaH■ 8118XTPOH08 Ti701, 'ITO 

ap■ aeepr■_HX 300 Kev R01!RpR34Qffff l18ACTBRT81li,HO nonHHII ,_ 0,89 ! o,os r/e /' 

a npa aeepraa 100 KeV cocTaBnHeT /- 0,83 :!: 0,051. v/c. 

Ka1t C118l1Y8T R3 R3M8penaa 
1111; tpOpMa fl -cnexTpa OTKJIOHR8TCR OT q,ep-

MR8BCXOll SIM8HHO B o6nacTR MB1ll,llt aeepr■ll / < 250 KeV 1 • COOTBeTCTBYeT tpep-

MRBBCXOt llllff 1iJ111,wax aaepraA.- 0TCIOl18 CT8HOBIITCH llOHRTHWM, no 1tpaAReA Mepe 

lt8'19CTB8HHO, OTKnOH0HB8 no.napH34UHR snexTpOHOB Au 198 
OT v/c B 0611acTR Ma-
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nhlx sHepruA,· nocxonbxy nonsrpHsauHSI /3 -sneKTpOHOB H ~OpM8: fJ -cneKTpa 
. , '!> 

.--C:BR38:H bl COOTHOWeHReM: < 0 > ::i !To 1 r.oe' No -KOM6Hita11HS1 KOHCTSHT H MaT-

pHtfHbJX 'sneM8HTOS, 8X01Ulll18:SI B Bblpa>KeHHe .011SI fJ -cnexTpa. 

TpeTJ;,fl cnaea co.oep>_KHT .llB8 p8.6oT'b1, :e KOToPbix 6bUIO oOHapy_>KeHo R Hccne

D.OSaHO RB118HH9 DO:JRpH38UHH 31J81t."TpOHOB sayTpeaae·A KOHBepcHH 1 C1J8LlYIOI.Uett 38 

{J" - paCU8LlOM/:20,!2l/, 

B cuny H8COXp8:HBHHR qeTHOCTH npB fJ -pacna11.e Slape, ecTa1eweect1 nocne 

(3 -pacnaa.a, 6y Jl.8T nonapaaoaaito B HanpasneHHH xcnyweHHoro /3 -anexTpona, 

nosTOMY, ecnR nocne '13 ·-pacna.o.a rtpOHCXO.OHT npouecc BRyTp8HHeA KOH88PCRH, 

TO XOHB8pCHOHHb18 aneKTpOHJd nonr:{ffb! ot'Snaa&Th onpe,Cl8~0HffoA non.RpHaanueA, CBR -

•38:HHOA c uanpanneaHeM BbJJJBTa /J -snexTpoaa. 

¢>opMyni,1 .anR nonRpH3SUHH sneKTpOHOB KOHBepcHH, cne11y10meA: 38 /3 -pac-

naLIOM, l5binR nonyqeebl EepecTeuxeM n PyaeKoM
1181

e rewKenoeAHoM
1191

• KaK 

,?nenyeT 83 STHX ctiopMyn. nonRpH34UHR KOHBepcHOHHblX sneKTpOHOB 3BBHCHT OT TOA 

.me KOM6HHSUHH KOHCTaHT R MaTpR"IHblX sneM8HTOS, 'ITO H yrnoBoe pacnpe.a:eneane 

sneKTpOHOB npa {J - pacnaae llOJJHpH30B8HHblll: SIL18p, 

B nepaoA pa5oT8 
1201 

cool5wa101cS1 pe3yJJbTaTw H3MepennA no11S10H3aann snex-

Tponon BHYTPBHReR 1<oanepcHH, cneay10weA 38 /3 -pacnaaoM llg 203 

(? .!!.,. 312 + ~~. I;2 +,. /3 - snexTpOHbl perHCTpHposanHCb C'18T'IHK8MH. 

H ~- eneKTPOHbl xoaaepcnu-, Bbl118TBBI..i...H8 noa yrnoM OKOIIO 90° no OTHOUJBHHIO K 

/j -sneKTPOHBM t npOXO.llHIIB qepe3 CRCTeMy MarmtTHbIX nHH3 H. pSCC8HBWHCb 9'T 

pacceHBaTena Ha yron 125°, perHCTpHpoBanHCb C"le1'11exa.MH s R 4, O~b XOTOpbIX 6hl .. 

na OpH8HTHpoBat1a no.rt yrnoM tr/') 1!0 OTHOW0HHJO X OCH C'l0T'IRKOB 1 H !;I. 3nax-

TPC!HbI XOHBepc~u OT.nenstnHCb OT tJ -snexTpOHOB no aeepraa c noM0lllbIO aMnnn-

TY.c:tHO~ llHCKPRMRHSUHB R H8CTpoA:KoA cneKTpOMeTpa Ha SHeprHIO XOHBepcHOHHbJX 

anexTpOHOB. C11eT'IHKH 3 H 4 6bI.'IJH BK1IJ0'!8Hld Ha coena.neeH.R co C110T'lHKSMH I II 2. 

Ha ycT8HOBK8 OT.aenbHO perHCTpHpO&anHCb fJ- •• coananenn.e C\f~T'IHXOB 1-3, 1-4, 

!2-3 H 2-4, 

A3HMYTSJ1bHSR BCH~MeTpHR 61,ma na~epena npR paCC0SIHHH 9J10KTPOHOB KOHBep-
~ . 

CUH Ha 30!10TOM pacceHsaTene /0,4 Mr/c~ I R OK838J18Cb paeaon C y~eTOM KOH8"tHOA 

TOnlUHHbl pacceHBaTene' R< ,,._ 1 •. ~1 ! 0,07. TaKHM o6pa30M,.aneKTpOHhl KOHBepcun, 

B03HHK4IOU!H8 nocne ti -pacna.a.a 11,203 •. OK83SnHCb no.rysrpH30B8HHblMH npoTHB 

aanpaeneHH.R BhfJJeTa /j -snexTpona. 

11 

CnHH H qeTHOCTb OCHOBHOrO COCTORHHSI :Jg203 HB H3BBCTHbI. Ho TaK KaK 

Be'1Hl:IHH8 In (It) = 6,4 uesenHKa. TO MO}KHO Q)i{HJl8Tb, t{TQ CIIHH OCHOBHoro COCTOSJ-

HHH :[g20J He 6onbwe qeM Ha e.oHHHUY OTllHttaeTCQ OT CIIHHa B036y>K.!JBHHOJ"'O 

ypOBHSI Te203 , Ha KOTOpbif:i npOHCXOllHT fJ -pacn.aa. O*H.oaeMbre BenlPIHHl:,I 

R LlllSI CIIHHHOB 1 /2 :t, 3 /2 !, 5/2 :t OCHOBHOI"O COCTORHHSI ,"'Ia203 npH cpeaHeli 

sueprHH perHCTpHpyBMbIX 91IBKTpOHOB 100 !(eV paBHbI C00TB0TCT80HHO R ½ = 
= 0,87, R,1 , = 0.87 + J.25 R11, = 1,25. 

PeaynhTSTbl H3MepeaHA: C 60nbwea Bepo.RTHOCTblO YK83bIB8lOT Ha 3HaqeHHe cnu-

Ha OCHOBHOrO COCTORHHR Hg203 , paeuoro 5/2, HnH 3/2 11 He cornacyroTcst co 

auaqeifHeM cnuua l /2. 0TCyTCTBHB npstMOl"O f1 -nepexona :1g203 aa ocuoe-

HOe COCTO.RHHe Te203 ' CllHH K0T0poro paBeH 1 /2+, MO>KBT 6bJTb TBKBM 06paam .. 1. 

06'b9:CHBHO aanpeTOM ITO MOMBHTSM /npH .5/2/ • 

B cne.oyromeA pa6oTe 1
21 

/ 61>JJJH ocymecTeneubl 6onee TOl.lHbie H3MepeuHR nonR-

pHaauHH sneKTpOHOB BHyTp0HHeA: KOHB~pCHH, cneny10r.uett 38" fJ -pacrraaoM Ttn 110 

Pa23J H r..e186 

B pa6oTe 61:,m HCllOJJb30BSH 3H8'1HTB1IbHO ycosepweHCTB0BaHHblA npe6op. co5paa

HhIA Ha 6aae UJHpOKoyronhHOro TOpOH.QaJlbHOro CII0KTpOMeTpa. 

B Tm
170

, r.ne ace xapaKTepHCTBKH nepexol:la H3BeCTHbI, nonRpH~SUHR 9JleK-

TpOH0B KOHB8pCHH OK83M8Cb B xopoweM cornaCBH C Teop11ett: 

<;> aKcn. = + /0,55 ! 0,08/ V/C , <;;> =+ 0488 ;;c 
Teop. ' 

B Pa233 BaMepeHHaa eenequaa <;;> 3Kcn. =-/0,48! 0,14/ ;;c COOT-

BeTCTBOBana 3H8l:IBHHIO CllHHa 0CH0BHoro COCTORHH8 paBHOMy: :_ I /2 HnH 312{ ~>1/, = 
0 0 33 ;;c <;;>,/2 = (-0,33; +0,20_) ;;c H <u>,/2 = 0,20 v/c • . ·• ) 

B Re186 , r.o.e xapaxTepHCTHK H nepexoaa auanornqHbI Tm 170, anexTpoubr 

KOHB8pCHH TSK >Ke KaK y T-n. 170 
OKB38JlHCh ROJ1SlpH30BaHHbIMH no HarrpaeneHHlO 

BbJneTa {J - 'ISCTHU. 

TaKHM o6pa3oM, B STHX pa6oTax 5bl110 IlOJlytlBHO, l.JTO aneKTpOHbf KOHBepCHH 

MoryT 6bITh nonRpH30BaHbJ KBK no HanpaBJl0HHlo, TaK H npOTHB HarrpaBJJCHHR BbmeTa 

/3 -aneKTpOHOB. BbIJJU ~ccne.a.oeaRbI pa3JlffqHbie nepeXOJJ.bI KaK MarHHTHbI8, TaK H 

sneKTpHqecxee, nepexonbl c K -ypoaug H L -ypoaan .. B Tex cnrragx. Kor11a 
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ace xapaKT8pllCTHKH nepeXOLlOB ObtnB H3BecTHbl / 
170 

Tm~ , ae186 / 3HaK R 

B8,11lf'IHH8 no11spn3auHD 3neKTpOH0B ltOHBepcHH oKaaanach B cornacHH C TeOJ?Heii. 8 

c11r1aRX ."fa20J JI p;)3J fihtnH onpe.aeneHbI CITHHbl OCHOBHbIX COCTOSJHHA. 

j-

B 38KJ1JOqeHHH llHCC8pT8llHH 6bUIH paccMoTpeHbt H8KOTOpbl8 npo6neMM TeopHH' .. , 

cnal5bIX. &38HMO.neA:cTBHtt, JCOTOpb18 HM0IOT M8CTO Ha ceronH8WHHA ,llP.Hb, TaKHe K8K 

HeKOTOpoe pa311H 11H8 / ,_ 5% / B B8kTOpHoA KOHCTanTe f:3 -pacnan a u KOHCTaH.:.. 

T8 JI. -pacnana H coxpaH8HR9 B8KTOpaoro TOKa B cna6bIX B38HMO.lleHCTBHSIX: 

npe.nenbl npnM0HHM0CTH TeOpHH' cna6brX B38HMO.lleficTBJd\, a T8K>Ke Bonpoc a TOM 

TO»<aecTB8HHbl OJIH pa3nR,Hbt He8TpRHO /:J -pacna.aa H He_fiTpHHO MIOOHHoe. 
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