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npo~ecc nepexona OTp8~8T8nbHOro MIOOHa c K -op68Tbl p p. -aTOMa Jt smpaM sne-

M8HTOB C Z> 2 
PP. +Z -+ Zp. +p (1) 

H86UIO/l8UCB Up8 OCT8BOBJt8 MIOOHOB K4Jt B ra3006pa3HOM BOnOpOne (n8~Y3HOHH8B K8M8-

pa ) I l-3l, TAl: 8 B lKliAKOM BOilOPOil8 ( ny3bXOB811 lt4Mepa) I 
41

• np8 9TOM KOH~eHTp4IIHH A To

MOB npyr.Bx sneMe8TOB 6hlnH Manhl H cocTaBniiJIH 10-l -10-
2

%. B&IliB ycTauoaneubl cnenyJO

mae xapaxTepuble oco6euHOCTH sToro npouecca. B pa6oTax
11

•
21 

6blno noKa3auo, 'ITO nepe

xon MIOOH8 npOHCXO/l8T Rp88MYIU8CTB8H80 88 BblCOJtH8 op68Tbl M8308TOMOB yrnepona If JtHCUQo 

pona C rnaBHbiM J:BllHTOBbiM 'IHCUOM D - Z • 06 STOM CBHil8T8nbCTBy8T cjlaKT H86UIO/l8RBII 

M8/lU8HHbiX O*e-anexTpOHOB (c 9Hepr8eA H8CitOnbXO K9B), B03H8K8101UHX npH Jt4CK8/lROM nepo

X0/18 MIOOH8 C BbiCOJ:HX op6HT Zp. -llTOMA B OCHOBH08 COCTO!IBH8, J.13 TOro <j>aJ:T8 0 'ITO B pe-

81tUHH (1) He H86nJOA8UHCb UpOTORhl OTilA'IH, B pa60Te
121 

C/l8U8HO 3aKUIO'I8HH8, 'ITO Bepo

HTROCTb nepexona MIOOHa OT p p. -aTOMA H8ROCpenCTB8HHO B OCHOBH08 COCTO!IBHe C p. H 0 p. -

8TOMOB M8HbW8 3%. 

11-31 
B pa6oTax onpenemrnacb TAK*e a6conJOTH8!1 cxopOCTb nepexona K smpaM 

C H 0, 8 B pa6oTe
151

, C npBBU8'181D18M llllHHbiX pa60TJ 
41

, - TaJt*8 CKOpOCTb nepeX0/18 

1: ueosy. A6conK>THllll CJ:opoCTb nepexona MJOOHa KO seeM accnenoaaawHMCll smpaM (C, o, Ne), 

Onp8/l8UHIOIU811C!I K81t CJ:OpOCTb nepeX0/18 Up8 KOHU8HTp8U88 Z -8TOMOB B *HAltOM BOilOPOil8 

C ( . ) 10 -1 z= 1 , cocTasn!leT A z • 2.,.3 ·to ce1: • Heo6xon&Mo OTM&T8Tb, 'ITO nnll yKa3&HBhlX 

pa60T 6&mo cymecTaesso onpenenesse OTHOCHTenhHhlX CKopocTeA nepexona A z C z ; aens

'18Ha *O A z 83-3a TpynuocTu onpeneneHH!I a xaMepax a6como TsoA J:osnesTpan8H C z 

8TOMOB npyr8X 9U8M8HTOB 6hlna HaAneua CO 3H8'1HTOUbHOA norpeWHOCTbiO, 

Bee B&Iwenepe'I8Cneus&Ie aKcnep8MeRTanbHhle pe3ynhTaThl nony'IHnB ynosneTBop8Teru.-

161 
808 06J.IICH8!188 B pa60Te C,C.repwTeARa , rne RO!t838HO, 'ITO M8X8HH3M nepeX0/18 MIOOR8 

K llllP8M npyrHX SU8M8HTOB CBli38H C H8UH'IH8M Uep8C8'18H8A MOUeJtyU!IpHhiX T8pMOB B CHCTe-

M8 Pp. Z • 

Ueru.10 uacTOIIIUeA pa60T&l 6&mo H3Mepeuue 80COUIOTHOA CKOpOCTH nepexona B 38-

BHCHMOCTH OT 38p!lll8 !lllp8 Z B W8p0KOM HHTepaane Z • Bhln8 uaMepeHbl cxopocTH 

nepexona K smpaM yrnepona, aproua 8 KCeuosa. OcuOBHbiM npoueccoM, a peaym.TaTe KOTo

poro MIOOH HC'I838QT nocne o6p830B8HUII p p. -8TOM8 B 'IHCTOM BOUOPOile, >1Bn!I8TC>l ero 

3 



6 -1 
pacn8Jl p.- .. e-+ v +ii co CKOPOCTbJO 0,45•10 ceK • .Uns Me3oaTOMOB c nocTaTO'IBo 6om,-

WBM z , T8IBX 1[111[ aproa B KCBROB, CKOpOCTb R.r:t9pROro 3aXBaTa MIOOBOB CyrueCTB9RBO 

npeBb!WaeT CKOPOCTh paCn8Jla. MeTOn R3MepeBHs cKopocTR nepexona (I ) , npsMeaemBllcs 

B RaCTOSIWell pa6oTe, OCROBaR Ra R3M9p9BHII CKOpOCTR C'IOTa &D8KTpOROB pacnana B 3aBB-

CBMOCTB OT KOBilBRTpaltRR Z -aTOMOB B ra3oo6pa3ROM eonopone. HenocpencTeeuaoe 

B3MepeBBe &TBM M8TOnOM CKOpOCTR nepeXona Ra yrnepon 3aTpynHHT811hHO Il3-3a TOro, 'ITO 

CKOpOCTb R.r:t8pROrO 3aXBaT8 B yrnepone Mana H COCTABDII9T OKODO 10% OT CKOpOCTB pacna

na. nosTOMY nDH yrnepona 6bln ocymeCTBn8H CDOCOO R3M8p9HHII0 38KDIO'IaiOWBliCH B cnenyiO

WBM. l.fRCTblll BOnopon npeneapHT.UU.BO pa36aBnBnCll llTOMaMH aprOHa HnB I<CBBOHil no T8IOll 

J[ORD9BTpllAHH, llpB KOTOpOll CI<OpOCTb C'leTa 3DBJ<TpOBOB nOCTBrana 3Ba'I9BHH0 6DB3J<OrO I< MH

BBMilnbBOMY. B aTHX ycnoesRX.. no6aeneuue aTOMOB yrnepona npaeonuT K KOBKypeunuH MeJK-

ny nepexonaMH aa yrnepon u aproa BnH ICCeaou, B pe3ynbTaTe 'lero c yeena'leBHeM xoa-

ABHTpllAHH llTOMOB yrnepona CKOpOCTb C'IBTa 9D9KTpOBOB BOCCTaRilBnHBileTCH. 

Cxet.ta onb!Til npuseneu ua puc. 1.3necb JKe npuseneua speMe&Hall naarpaMMil pa6o

Tbl anexTpOHHbiX cxeM. ny'IOI< fT ·u p.- -M930BOB c HMDYllbCOM 260 Mas/c MOII'BTOpHpyeTCH 

T9D9CKODOM H3 TpeX CAHHTHDDSIDHOHRbiX C'IBT'IBKOB (1,2,3). Pa3Mep KlllK)lOro H3 KpHCTallnOB 

9THX C'l9T'IHKOB - lOx 10x0,5 CM
3

• nornoweRBe or -M930ROB H TOpMOlKOBBe MIOOROB npo-

2 2 
H3BOnHTCH <jJum.TpoM, COCTOIIWHM B3 95 r/cM Ca H 5 r/cM CH 2 • MIOOBbl ocTaaasns-

BiliOTCH B raaosoll Muweaa, aanonaeaaoll sonoponoM no naeneRBR 45 llTM. MuweKb npen

CTaenwT CoOOll COCyn, B3rOTOBn9BBblll H3 H9plK8B910IIl9ll CTADJI, nnBROll 25 CM, nBaMeTpOM 

16 CM B TODIIlHHOll CTeROK 3 MM • .Un11 perHCTp&nHH &DBKTpOROB paCD8Jla HCDOilb30BaDCII 

TellBCKOD R3 TpeX CDHBTHilnSIDHOBBbiX C'leT'IHitOB (4,5,6). Pa3Mep C'IBT'IHKA 4 - 15x20x! 
3 

CM 0 

p113Mep C'IBT'IHKOB 5 H 6 - 20 Jt20 X 1 CM
3

• 8 MORBTOpHOM T9D9CKOD9 HCDOnb30BilDHCb <j!oTo-

YMROJKJIT9nH THUll <1>3Y-36, a B T9D9CKOD9 nnH perBCTpllllHB &D9KTpOHOB - <jJOTOYMBOJKBTe

DH Tuna AVP -56 • .Un11 csuJKeaus <j!oua 6blnu npBBI1Tbl cnenyiOmue Mepbl: 

1. nono6paRO ODTBMilnbR09 Bp9MH 38Jl9plKKH MIOORROrO HMnynbCa, COCTaBDHBW99 B 

9KCD9pHM9RT8X T 
3 

•0,89 MKC91< H nnHT9DbROCTb 1 BOpOT', COCTilBDSIBWilH 'e •2,62 MKCBK. 

Kana6posxa speMeB r3 H T B DpOR3BOnHnaCb C TO'IHOCTbiO 4% H 6b1Dil llpOBepeHa B KOH-

TpODbHOM 0Db!T9 0 B KOTOpOM C DOMOWbiO 3TOll JK9 annapaTypbl 6b!DO H3M9p9RO Bp9MH JKB3-

HH MIOOROB a yrnepone. H3Mepeauoe speMH JKJI3BB r c • (2,07:!;.0,00) Mxcex xopomo cosna
/8/ 

.r:1119T C TO'IHbiM 3Hil'l9HH9M T C •2,043:!;.0,003 MKCBI< o 

2. E binH sseneHbt auTucoananeBBs RMnym,coa C'leT'IHKa 4 c sMnym,coM MORRTOpuoro 

TenecKona 1,2,3 a suTepaane epeMeBB 0-100 ucex. 

3. npHM9BHn8Cb 6nOKBpOBKa Kauana .r:IDII perHCTpauHB 3DBI<TPOHOB npB DOSIBDBBBH 

B HHTepsane speMeHH r3 + r 8 BToporo uMDynbca MOBBTopuoro Tenecxona. 

171 
4. Hcnom,aoaanaCb cxeMbi coananeusA c p113pewaiOWHM speMeReM 3 uceK , 'fYB-

4 

CTBBTBnbBOCTb KOTOpbiX 6b1Da DO'!biWOBa nO 0,2 B • RyTON nBOllaoro <j!o 

BMnynhCOB TyBROJIJ>RbiNB nBOnAMBo 

5. npBM8RBnCB nODonJUIT8nhRblll <jJBDbTp R3 aDIOMRHRSI TODWRBOll 

Willies N8JK.r:tY 4 B 5 C'18T'IBKAMH, YCTpaRBBWIIll RB3J[03B8prR'IHblll <jJoR 

6. YcTauoeKa sMena KpyroeyiO 34lllBTY cnoeM CBRBila Tonmsaoll 

ner][J(e semeeTea, BKDJO'Ia.K B03nyx, B3 o61.ewa e6nR3B MRweBH .6biiDI l 

H3MepeHHH <j!oaa, 'laCTO 'lepenosasWIIecH c H3MepeHHeM acjlcjleKTa 

MO!llb!O COCyna, OTKa'I8BHOrO no BllKYYMil 10-
2

MM pT.CTo R IIBDIIIOWOr<: 

60'I9ll MHW8HH. 0TBOWBHH9 CKOpOCTH C'I9Til &D9KTpOROB C nyCTOll MBlll 

weHbiO, aanonueuuoll 'IHCTbiM sonoponoM no nasneHHH 45 aTM, cocTaB 

5 
CKOpOCTb C'I9Ta 9D9KTpOBOB 6blna 10 HMDIMHB Ha 10 HMD/ MHH MORE 

MsmeHb 3anon&BnaCb sonoponoM, ICOTOpb!ll npensapuTem.ao o~ 

-4 
npyrux ra30B no KOBilBHTpanuu 10 aT%. KoBileHTpllDHll neliTepHR coc 

B Kll'IBCTBe no6asox K 'IHCTOMy sonopony ucnollb30eanucb ra3bi, npui 

.Uo6aeneBHe uccnenyeMoro ra3a a MHWBBb npOH3BOnHnocb H3 nononHH 

naaue ra3a a xoTopoM npesblwano ua 5-10 llTM naeneBBe a MumeBB. 

Toro una auoro aneMe&Ta B sonopone MBmeBH onpenenBnllCb no R3B& 

061.9Nil MHWBHH H nODOilRHT911hHOrO 06'1>9Mil H DO H3B9CTHOll p113BOCTB 

nsyx o61.eMax. 

.Una ny'lwero nepeMewusausH u 6onee TO'Iuoro onpeneneauH KOB 

Mblll rl13 npensapRT9nbBO pa36aBDIIDCII sonoponOM B OTROWBBHH C z /( 

JKueancR a cnenuam.Rblx 6annouax a Te'leuue ueciCom,xax cyTOK. Cp 

BJIB KOBA9BTpaqall C z B 06'b9M9 MHWBBH, KOTOpaH onpeneDHBTCII Kill 

aTOMOB aneMeBTa Z x 'lucny aTOMOB sonopona, cocTaenHna 5%. Ha 

c'leTa aneiCTpOHOB Me (OTuoweuue 'IRena HMDym,cos, perucTpupyeMJ 

'IHJ<OB 4, ·5, 6 K 'IHCDY OTC'IBTOB MOHHTOpBoro T9D9CXODI1) B 3aBHCHM 

C • npaseneubl aa pac. 2-6. Ha ICalK)loll aa &Tux xpHBbiX uaueceubt cy1 

OTBOCBlllHeCll x uecJ<OnbKHM ceaucaM H3MepeaHll. .UnH onpeneneauH c 

MIOOHil OT I'lL - aTOMA K .llllPilM npOB3BOnHDCSI COBM9CTHblll aHilnB3 B< 

311BBCRMOCTell, npaeeneuablx ua puc. 2-6 • 

AHilllHTB'leCKoe BblpaJKeuae 3aBBCBMOCTH CKOpOCTR C'leTa aneKTJ 

Tpanull C • nn11 cny'laH, xorna a sonopone npscyTCTBYIOT llTOMbl H• 

MOJKBO HllliTR, p9Willl CHCTeMy nscjlcjlepeBilBanbBbiX ypaBRBBHll, ODHCbl~ 

CBMOCTh llpOA8CCOB paCD8Jlll ( CI<OpOCTb A 0 ) 0 o6pa30BaBBSI M930MOil91 

.\ PPIL ) , nepexona x .llllPY c 3apH.r:tOM Z ( cxopOCTb >. z c z ) R ~~nepso 

(cxopOCTb >. aax>• PemeuBe aToll CRCTeMbl JlDB o -oro 'IRena Z

rpllpOBilBJIOB B RHTepBane Bp9M9BR 0 paBBOM nnRTBnbHOCTR 'aopOT', I 

5 



6 -1 
~V CO CJtOpOCTbJO 0,45 •10 Celt • Jlns M930aTOMOB C .[IOCTaTO"'HO 6ollb-

u aprou u s:ceuou, cs:opocn. l!llepuoro 3axsaTa MJOOBOB cymecTseuuo 

lb pacna.na. MeTO.n H3MepeBBB cs:opocTB nepexo.na ( 1 ) , npHMeBBBmaltcs 

~' OCBOBaB Ba H3M8p9BBB CJ<OpOCTB C"'&Ta Bn&JtTpOBOB pacna.na B 3aBB-

rJ)aiDUI Z -aTOMOB s ra3oo6pa3ROM so.nopo.ne. Henocpe.ncTseuRoe 

~ TO.[IOM CI<OpOCTB nepexu.na ua yrnepo.n 3aTpynBHT9nbBO B3-3a TOI'00 "'TO 

3aXBaTa B yrnepone Mana H COCTABnseT OJtonO 10% OT CI<OpOCTB pacna

rnepona 6&m ocymecTBJJeu cnoco6 H3Mepeuus, 3aJ<nJO"'aJOmuAcs B cnenyiO

•on npensapuT.mbRO pa36asnsncs aToMaMH aproRa unu s:ceuoua no Taxoll 

KOTOpOA CI<OpOCTb C"'9T8 snes:TpOBOB nOCTBrana 3Ha"'eHBB, 6nH31<0I'O I< MH

X ycnOBHBX. no6asneBHe aTOMOB yrnepona npBBOnHT I< KOBXypeBOBH MelK-

yrnepon a aprou ana s:ceuou, B pe3yn&T8T9 "191'0 C YB9nB"'9BH9M I<OH-

yrnepo.na CJ<OpOCTb C"'eTa sneKTpOHOB BOCCTaBaBnBBaeTCs. 

npaseneua ua puc. 1.3neCb JKe npuse.neua speMeuuaR naarpaMMa pa6o-

. eM. ny"'OK 1T • H p. - -Me30BOB C BMnyllbCOM 260 Mss/ C MOIIIITOpupyeTCB 

x cnuBTannRnBOBBhiX C"'eT"'HJtOB (1,2,3). Pa3Map s:alK.[Ioro B3 JtpacTannos 

10x10x0,5 CM
3

• nornomeBHe 'lr -M830HOB B TOpMOlK811119 MIOOBOB npo-

2 2 
"• COCTORWBM H3 95 r/cM Ca B 5 r/cM CH 2 • M!OORbl OCTauasnu-

MBmeuu, uanonueuuoA sonopo.now no nasneHBR 45 aTM. MameBb npen

:yn, H3I'OTOBn9HBbllt B3 B9plKABeJOmeA CTAnH, nnuuolt 25 CM, nuaM9TpOM 

CTeBOK 3 MMo JlnR per&CTpallBB eneKTpOHOB p8CD8.[1a RCDonb30B8nCR 

:llHBTBnnRilBoBBbiX C"'eT"'BKOB (4,5,6). Pa3Mep C"19T"'BKa 4 - 15x20xl 
3 

CM, 

5 B 6 - 20 x20 X 1 CM
3

• 8 MOBHTOpBOM T9ll9CI<One BCDOnb30BanBCb cparo-

>3Y-36, a B TeneCJ<One nnH pei'BCTp8DHB sneXTpOHOB - ¢oTOYMBO~Te-

3. Jlns CRHJK&HHR ¢oua 6&mH npHBIITbl cneny10mue Mepbl: 

ODTHM8llbHOe Bp9MH 38.[19pli<KB MIOOHROI'O HMnyllbC8, COCTaBnRBmee B 

•0,89 MKCeJ< H nnHTenbROCTb 'BOpOT', COCTaBllBBWaR 'B •2,62 MJ<Cel<. 

r3 H T B DpOH3BOnBll8Cb C TO"'BOC'I'biO 4% H 6blna nposepeua B KOH-

XOTOpOM C DOMOWbiO STOlt lK9 annapaTypbl 6blnO H3MepeHO Bp9MR lKH3-

IOne. I13MepeBH09 BpeMB lKH3HB T C • (2,07 :!:,.0,00) MXCeK XOpOWO COBD8-

1"19HReM T •2,043+0,003 MJtCeJ</
8
/. 

c -

.eHbl aHTHCOBD8.[19RHB HMnyllhCOB C"'QT"'RXa 4 C HMDYllbCOM MORRTOpBOI'O 

BBTepsane BpeMeHR 0-100 BCQK. 

.cb 6noxuposKa .~<auana nns perucTpanuu sneKTpOHOB npu noBBJJeRHu 

•HR 'a+ 'B BTOporo BMnyllbC8 MOHRTOpHOI'O TeneCI<OD8. 

171 
anHCb CXQMbl COBD8.[19HHll C p83p9W810WHM Bp9MQRQM 3 HCQK o "!YB-

4 

CTBHT9nbHOCTb KOTOpbiX 6blll8 DO'!biW9H8 nO 0,2 B.nyTeM llBOllBOI'O <jlopMBpOBaRHR BXOnRblX 

BMnyn&COB TyBB9n&RbiMH nBOnaMBo 

5. npBM9RMCB nODOllHHT9nbBbllt <jlHllbTp H3 8ll10MBBRH TonWHBOlt 1,5 CM, pacnOD8I'8B

WHllCB MeJKny 4 H 5 C"19T"'HKAMH 0 ycTp8BBBWHll HR3K09H8PI'B"'Bblll ¢ou 38pRlK9HHbiX "!aCTHil. 

6. YCT8BOBJ<a HM9ll8 s:pyrosy10 3AWBTY CD09M CBHHila TonWHHOlt Be MeHee 20 CM; 

nerKHe sameeTsa, BKnJO"'aB B03nyx, H3 o6bewa s6nu3H MHmeHR .6btn& ynaneubl. 

H3MapeHHH ¢oua, "!aCTO "!epenosasmueca c R3MepeHReM scjl<jles:Ta, npou3sonanuc& c n~ 

-2 
MOWbiO COCyna, OTKa"'eBHOI'O no BaJ<yyMa 10 MM pT.CT. H HBJJHIOW9I'OCH TO"'HOII I<ODHelt pa-

6o"!elt MRW9HH. 0THOW9BB9 CKOpOCTH C"'eTa BD91<TpOHOB C nyCTOlt MRW9Bbl0 I< C"'9TY C MH

W9Bbl00 HanonHeHHOlt "'HCTbiM BOnOpOnOM llO ll8BD9HRH 45 aTM, COCTaBnHDO 35%. npa 9TOM 

CKOpOCTb C"'9T8 sneKTpOHOB 6hlna 10 HMnfMRB Ha 10
5 

RMD/ MRB MOBRTOpBOI'O TeneCKOD8. 

MameBb 3anonaunac& BOllOPOllOM, I<OTOpbllt npellsapaTellbBO O"'Rmanca OT npHMeceA 

. -4 ~2 /1 2/ 
llPYI'HX 1'8308 no I<OHil9BTp81lHR 10 AT%. KOHilQBTpAilHB ll&IITepRB COCTABnsna 0,7"1u aT.% ' • 

B s:a'leCTBe 1106asos: s: 'IRCTOMY BOllOPOllY ucnonb3osanuc& ra3bt, npRB&lleRBhle B Ta6nune I • 

Jlo68BJJ9BB9 HCCne.nyeMOI'O ra3a B MRW9Blb npoR3B0.[1HnOCb H3 llODOllHRTenbBOI'O o61.eMa, ll8B• 

nauue ra3a s s:oTopoM npesblmano ua 5-10 aTM llB&neBHe B MHmeBH. KoaneHTpallHH aTOMOB 

TOI'O HllH BHOI'O BD9M9HT8 B BOnOp0ll9 MHW9BB ODp9ll9llHnaCb DO R3B9CTHOMY COOTHOWQBHIO 

o61.ewa MHW9HR R nononHRT9n&HOI'O 06t.eMa H DO R3B9CTHOII p83BOCTR llaBJJeHHII B BTHX 

llBYX o61.eMax. 

Jlns ny11wero nepeMemasauHs a 6onee TO"'noro onpeneneuaa KouneuTpanull uccnenye

Mblll ra3 npenBapHT9nbRO pa368BllMCH BOnOpOnOM B OTHOW9RHH C z /C ,';' 1%-10% H Bblnep

~BallCH s cnenaallbBbiX 6annoHax s Te"'eHRe uecKon&s:ux cyTos:. Cpe.naaR TO"'HOC'I'b 3ana

BBB I<ORil9RTp81lHA C z B 06'b9M9 MHW9BH0 KOTOp8R onpenenReTCR K81< OTHOW9BH9 "'HCna 

aTOMOB sne~eBTa Z I< "!Hcny aTOMOB sonopona, cocTasnsna 5%. H3MepeHRhle cs:opocTH 

C"'eTa snei<TPOHOB Me ( OTHoweuue "'Rena uwnyn&cos, perucTpHpyeMbtX T9D9CI<ODOM C"'eT-

"'BKOB 4, ·5, 6 I< 'IBClly OTC"'9TOB MOBBTOpHOI'O TeneCI<Ona) B 38BBCRMOCTR OT KORQeRTpanuA 

C • npuseneHbl ua pac. 2-6. Ha KalK.[Ioll H3 BTHX s:pBBhiX uaueceBbt cyMMapHbte pe3yn&T8Tbt, 

OTBOCSUilH9CII K BQCI<OnbKIIM ceaucaM H3M9peHHA. JlnR ODpeneneBHH C!<OpOCTR nepexona 

MIOOHa OT PI' - STOMa K l!llpaM DpOB3BOnHnCR COBMeCTBblll 8H81III3 BC9X SKCU9pHM9HT8nbHbiX 

3aBHCHMOCTell, npBBQ.[IQBHbiX Ha puc. 2-6. 

AuanxTB"'ecs:oe BblpaJKeaae 3aBBCHMOCTB cs:opocTB C"'eTa sneJtTpOHOB N e OT KOBileu-

TpBUBA C • nnR cnyqas, s:or.na B BOAOpona npBcyTCTBYJOT aTOMbl aecs:on&s:ax sneMeBTOB, 

MO~O BBIITR, peW8R CDCTeMy llBcjl<jlepaBilH8llbHbiX ypaBH9BBII, ODBCbiBaiOWHX Bp8M9HHYIO 38BR-

CBMOCTb nponeccos pacna.na (cKopocTb .\ 0 ), o6pa3osaBHB Me30Mones:yn p pp. (CitOpOCTb 

A Pi¥' ) , nepexona K llllPY C 3ap>IJlOM Z ( CltOpOCTb .\ Z C Z ) R 11119PBOI'O 38XB8T8 MIOOR8 

(cs:opOCTb .\ 3 ax)• Pemaaaa BTOA CHCTeMbl .nnR n -oro "'Rena Z -sneMeHTos, npouHTe

rpiiJIOB4HBoe B HHTep88119 Bp9MQBR, paBBOM .[lnHT8llbHOCTR 'sopOT', RMQQT BJill: 

5 



A 
N ~ [ k + PPU 

A - a 
0 

(k-bl) 1 (k-a) + I (A,C,)1 

l e 1 f3 _a 
(2) 

r n e 

k =..!.. [ exp 
a 

a m 

( - a r ) - exp ( - a 
I 

r ) 
2 

A + A 
0 PPIJ. 

+ I 
t==l 

(A z Cz)l 

I 

a = _l_ [ exp ( - A
0 

r 
1 

) - exp ( - A
0 

r
2 

) 1 
A o 

_l_ [ exp ( - f3 r ) - exp ( - f3 r ) 1 
f3 I I I 2 

I 

b I 

f3 I ~ ( A 0 + A38.) I 

r e r 
I 3 

r 2 = r3 + r B 
i1Cfi01Ib3YOMbl9 npH 8H8AH39 CYMM8pHb19 3H8'19HHSI CKOpOCTeA B!J.BpHOrO 38XB8T8 H 

pacnana AASI K8liqlOrO H3 H3y'I8BWHXCSI 9A9M9HTOB 0 npHB9.A9Hbl B T8t511Hil9 1, fi8HHbl9 0 CKo

/8/ 
p OCTH BAepaoro 38XB8Ta B yrnepone A 38~C) t5bJnH 38HMCTBOB8Hbl H3 p8t50Tbl • 3H8'1e-

HHH A (A) H A (Xe) H8XOAB1lHCb nyTeM HHTepnonHpOB8HBSI H3MepeHHil All!l BABP C 
38X j gj 38X 

f511H3KHMH Z , nn11 CK?pOCTB of5p830B8HHSI M930M0119Kyn npHHHM8AOCb 3H8'19HH9 

A 6 -1 
p"' • 0,11•10 CeK , onpenensmmeeCSI P8 OCHOB8HHH A8HHbiX Allll lKHAKOrO BOAOPO.A8 nyTeM 

/ 5,10,11/ c 
nepeC'19T8 no nllOTHOCTH , OBM9CTHblil 8881183 BCeX 9KCnepHM9HT81lbHbiX 38BHCHMQ-

/2/ 
CTOil no Bb!p8lK 9HH10 npOH3BOAH1lCSI MeTO.AOM H8HM9RbWHX KB8Ap8TOB, npa OlKH.A8BWOMCSI 

- 2 
3H8'19HHH x" • 42 f5bln8 nony'IBH8 B911H'IHH8 )( •51. 3H8'19HHSI H8ii.AORHbiX n8p8M9TpOB 

mla 

A c , A A H A Xo nn!l ycnosHA H8CTOSDIJ.HX onbiTOB ( PH •44,2 aTM) npase.neHbt B T815na-

ne 1, 3.neCb lKO AASI Cp8BH9HHH C .npyrHMH A8HHbiMH npBB9A9Hbl CKOpOCTH nepeXO.A8 AllSI 

nnoTHOCTH sonopona B JKH.AKOBo.noponHoA K8Mepe ( Nz• 
22 3 

N p • 3,5•10 8TOMI CM ) B AA!I 

4,25·10
22 

8TOMOBICM
3

). B OKOH-n noTHOCTH HOpMa1lbHoro >KB.Attoro so.nopon8 ( N z • N P • 

'18TenbHbl e pe3ynbT8Tbt sse.neHbt nonpasKH ( ~ 10% ), y'IBTb!Batomae ot5pa30B8HHe dp. -8To

-8TOMos1121. B nocnen· I ll 
M OB B p83AH'IH9 B CKOpOCTB nepeXOA8 It !IAP8M OT dp. PI' H 

Hell K0110HK9 T8t511Hilbl 1 npHB9A9Hbl 3H8'19HHH C9'19HHil nepeXO.A8 0 , KOTOpble onpene-
pojL Z 

llS!lOTCH Bblp8lK9HB9M: 

A z= N z 0 PP. z v PP. (3) 

I'A9 V - OT HOC HT9 1lbH8 SI CK OpOCTb pp. -8TOM8 0 p8BH8SI B y cnOBH SIX H8 WBX OnbiTOB CKOpOCTB 
PIJ. 5 

Tennoso ro ABB lKORH H 2 .2 • 10 CMic e K. Cpasu e aa e c A 8HHbiMH .npyr a x pat50T, B K OTOpbiX 

onp e .nenSillHCb cKopoc TB n e pexo na K n erK.H M smp aM 1 llOK B.3biB8 9T1 'ITO rrony"!eHB bl9 B 3THX 
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Nl'[k+ 
A 

( k - a ) + i (A • C , )1 PP.U. 

A - a 
0 

1-1 {3 -a 

k =..!.. [ exp 
a 

a = A + A 

(-ar )-ezp(-a 
I 

+ I 

r ) 
2 

0 PPIJ. 
(AzCz)l 

I = I 

I 

·a = _1_ [ exp ( - A 
0 

r 
1 

) - exp ( - A 
0 

r 
2 

) l 
A o 

_
1
_ [ exp ( - {3 r ) - exp ( - {3 r ) J 

{3 I I I 2 
I 

b I 

{3 1 ~ { A o + A38.) I 

r = r 
I 3 

(k- b I ) ] (2) 

'2 = ra+'a 
b3Y8Mb18 npB 8H8llB38 CYMM8pHb18 3H8'18HBH CKOpOCTell smepHOrO 38XB8T8 H 

~ xalK,O.oro ua uay'laBmHXCH aneMeHToB, npuseneHbl B Ta6nune 1, UaHHble o cxo-

/8/ 
1oro aaxsaTa B yrnepone A 

38
.jC) 15&mH aaBMCTBOBaHbl ua pa60Tbl • 3aa'!e-

(A) H A (Xe) H8XO.(lHnHCb nyTeM BHTepnonBpOB8BHH H3MepeHBII llnH smep C 

191 
aax 

Z , nns CK?pOCTB o6p830B8HBB M830MOnexyn DpHHBM8nOCb 3H8'18HB8 

6 -1 •10 cex , onpenensmweecs 1'8 OCHOB8HBH naHHbiX nns JKBllKOro sonopona nyTeM 

10 nnoTHOCTH/S,lO,ll/. CosMeCTH&III aaanua scex axcnepuMeHT&JlbHbiX aasBCHMo-

/2/ 
p8>K8HHIO npOH3BO.(lBnCB MeTO.(lOM H8HM8HbWBX KB8.!lp8TOB, npu OlKB.(l8BW8MCB 

- 2 
~ • 42 15hlna nony'!eaa aenB'IBHa x •51. 3aa'leHHB aallneaa&IX napaMeTpoa 

IDID 

A Xo nns ycnosull H8CTOHlllHX on&ITOB ( P8 •44,2 aTM) npuaelleHbl a Tal5nu-

>Ke llnB Cp8BH8HHSI C llpyrBMH ll8HHbiMH npHB8ll8Hbl CKOpOCTH nepeXOll8 llnil 

22 3 
N p • 3,5•10 8TOMI CM ) H llnB 

4,25•10
22 

8TOMOBICM
3

), B OKOH-

·DllOPOll8 B >KHllKOBOllOPOllHOl! xaMepe ( N z • 

:opMaJibHoro >Ksmxoro BOllOPOll8 ( N z • N P • 

>eaynbTST&I aaelleH&I nonpaaxu ( ~ 10%), y'IHTbiBaJOmHe ol5paaoaauue dp. 
/12/ 

t3nH'!He a cxopoCTH nepexolla x smpaM OT pp. H dp. -aToMoa • B 

-a To-

nocnell· 

Ta15nHDbl 1 npBB8ll8Hbl 3H8'18HHB C8'18HHII nepeXOll8 q , KOTOpble onpelle-
J>1.LZ 

9.)1{9HH9M: 

A z= N z q P#l z v PIJ. (3) 

HOCHT8JlbH8H CKOpOCTb pp. -8TOM8, p8BH8H B ycnOBHHX H8WHX ODbiTOB CKOpOCTH 

a B >KeHHH 2.2•105 
c M/cex. Cpaaueuae c llSHH&IMH llpy rux pa60T, a xoTop&tX 

b CKOpOCTH nepeXOllB K ner&HM SIAPB M 1 fiOK83 hiB89T, 'ITO fi01ly'119HHble B 3TUX 
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L 

10 -1/21 10 -1/S/ 
pa6oTax aaa'leaaa .\c 0 •(2,2;!:.0,9} ·10 cex , .\c • (2,6;!:.1,:.!} ·10 cex , 

io -1/5/ '
0 

22 3 
.\No • (2,78;!:.0,88}•10 ceK (npa8ene&Hble K nnOTHOCTB 8,5'10 1/cM } cornacyiOTC!I 

10 -1 
c 8enB'lH&oA, aaAneaaoA 8 aacToSIIIleA pa60Te .\ c •(4,2;!:.0,7} '10 ceK • On&aKo 

cpenaee 3Ha'le&ue CKopoCTH nepexona MIDoaa K nerKHM aapaM, nony'leaaoe B 6onee pas

sax pafSOTax, aeCKOllbKO aaHHJKeBo. KaK OTMe'lanoc& paaee, npH'lHHOA sToro, no-BBllHMOMy, 
/1-4/ 

HBnBeTCB TO, 'ITO B neliCTBHTellbHOCTH KOHUeHTp8UHH npHMeCeliB YK838HHbiX pa60T8X 

6btnH H9CKOnbKO M9HhWHMH, tf9M C'UIT4nOCb. 

B c BB3H c . STHM MOlKHO yKaaaT&, 'ITO anHBHBe Z -npaMeceA B onbiTax no uccneno-
/10/ 

BSHHID nenoro paaa Me308TOMHbiX nponeccoa, 8b1Ilonaeaahlx c na4>cl>yaaoaaoA KaMepoA , 

y'lHTbiBanoc& nocTaTO'lHO npaBHllbHO. HanpaMep, nna BHTepecaoro nponecca pac:ceBHHa 
/2/ 

Me308TOMOB H8 llpOTOH8X0 Ce'l8HH8 paCCeiDIHII KOTOpOro, K8K 6hlnO 06&apylKeBO B 0 Bo-

CHT pe30H8HC:Hblli xapaKTep, HCnonb30BAHHe nony'leBBOrO B H8CTOSIIIl8li p860Te pe3yllbT8T8 

nnB ,\ C MOlK8T yMe:lbWHTb BenH'lH&y Ce'leHBSI He 6onee '19M H8 10%, 

Ha puc. 1 npaaeneaa aaaacuMOCTb cKopoCTH nepexona ,\ z oT aapSilla aapa Z 

J.i3 pKCylll<S BHllBO, 'ITO 3KCnepKM8HT8llbHbl9 TO'lltH XOpOWO annpOKCHMKpyiOTCSI 38BHCKMOCTblO 
161 

,\ z nponopnHOH8llbHO z • KaK nOK83b!B810T p8C'l9Tbl, BblllGnHeHHblQ c.c.repmTeliHOM • 

M9X8HK3M nepece'l&HHSI MOnexyngpHblX TepMOB0 OTBeTCTB9HHbiX 38 nepeXOAo A89T 38BBCB

MOCTb0 6nD3KYJO K BSlineHHOII 3KCnepHM9HT8llbHO, ecna B OCBOBy paC'l9Ta nonO~Tb ycnosae: 

2 
E <.< 8/Z 

Jllt 
(4} 

T,e, eCnH npKHBTb, 'ITO 3BeprHeli Jllt -aTOMS MOlKBO npeae6pe'lb no Cp8BH9HHIO C BenD'lDHOli 

neliCTByJOmero B8 60llbWHX paCCTOSIBHliX R MIOOB8 OT BliPS 
9 2 

nOTeHIID8n8 V = -~ 
4R 

Ceqeuae nepexona (B MeaoaTOMHbiX enHHHIIax} HMeeT san: 

u 
PfLZ 

rne M - npaaeneaaa11 Macca PfL 

nepexona·, cna6o aaaacmua11 OT Z 

c 371 v .2 ~ w • (5} 
M v ' 

PfL 
-sToMa a Hnpa Z a w t 6eapaaMepaaa aepoHTHOCTb 

(aanpHMep, nmi xacnopona w t •0,32}. 

B aawax sxcnepaMeHTax EJllt oo(),025 sB a ycnosae ( 4} xopowo BbmonHSieTcSI nnH 

z . 

ManbiX z . PaCC'lHT8HB8H no Bblp8lK9BHHM (3} H (5) CKOpOCTb nepexona K yrnepony OKa-
10 -1 

3biBaeTC>t p8BBOA ,\ z - 3"10 Celt H cornacyeTCSI C 3KCnepHMeBT8nbBbiM 3H8'le&HeM, 

.llnH 6ollbwax Z ycno8ue (4) nepecTaeT BbmonHSIT&ca. HanpHMep, AnSI aapa xceaoaa 
2 

E PfL >> 8/ Z • .llnH sToro xpaliaero cnyqas ceqeaue nepexona npHHHMaeT 8Hil 

U C7T~ 2 w (6} 
pp.Z t 

H nO'lTH He 38BHCHT OT Z , 

OnaaKo cnenyeT OTMeTHTb, 'ITO npu BbiBone 8bipaJKeaul\ ( 4}- (6) <jlaKTR'lecxu ae y'lH

Tbisanac& s KpanuposKa aapSilla Slllpa op6nTallbBbiMH sneKTPOH8MH, KaK noKe3biB810T pac'leT 

8 

\, 

,, 

·._, 

-L.. 

/ 2/ 
H 9KCnepHM8BT , nepeXOAbl llpOBCXOAHT npeHMyW8CTB6HBO H8 9BepreTH'l 

ATOMS C rnaBHbiM KB8BTOBbiM 'lHCilOM D- Z .lln11 aapa KC8HOH8 M831 

D ~ Z nelKHT B6nH3H sneKTpOBBOrO ypOBHH C D • 3 
ll e 

noeTOMy yc;r, 

Te s4>cl>exTa expaaupoBKH 6yneT .cna6ee aapywaT&ca nns TIDKellblx Slllep a 

HH8 nepeXOA8 6yneT onHCbiBATbCH 38BHCHMOCTbl00 6nK3KOli K ( 5}, 

nol!y'I8BHbl8 B B8CTOSIIIl8li pa60T8 CKOpOCTH nepeXOl18 OT M830BOAOpo 

soxynuocTH co aceMH xapaKTepHCTHKaMH sToro nponecca 1 aayq~BWHMHCSI 1 

B ynoaneTBopuTellbHOM cornacaa c TeopueA, EnHHCTBeHHbiM, no>KanyA, uc 
/4 12 / 

CSI pe3yllbT8Tbl OllbiTOB 0 
0 B KOTOpblX &a6nJOA8nOCb npeBblW9HH8 B H< 

pOCTH nepeXOA8 OT d fL -8TOMOB K nerKHM Slllp8M no Cp8BH8HHIO C 8HAJ 
/12/ 

noM oT p ,., -aTOMOB, Kax 6bmo noKaaaao B pa6oTe , B ycnosHliX 3TH 

d,., -8TOM08 cymeCTB8HHO npeBblW810T 9HeprHH ·p fL -aTOMOB, nosToM: 

CTH nepeXOA8 MIOOHOB OT d fL -aTOMOB HHTepeCHO C TO'IKH 3p8HHII nony'l 

0 ee 38BHCHMOCTH OT 3HeprHH Me308TOM8, 

ABTOpbi nollb3yJOTCH Cl!y'leeM Bblp83HTb acxpeHHJOJO 6naronapaocTb B. 

neliCTBHe H nOCTOHHHOe BHHM8HH8 npH BblnOilH9HHB B8CTOSIIIleli pa60Tbl 0 8 Tax: 

pe3yllbT8TOB, ABTOpbl 6naronapBbl T8KJK8 c.c.repmTeAay 38 UeHHble llHCK 

JlaTepaTyp6 

1. B.n • .llJKeneno8, n.ct>. EpMonoB, E.A. KywaupeHKO, B.H. MocxaneB, c.c.J 
)1(3T4>, ~ 439 (1962). 

2. B.n • .llJKeneno8, n.ct>. EpMono8, B.B.<I>Hllb'l8HKOB. npenpHBT OH.HH .ll-2( 

3. O.A. 3aliMHAopora, M.M.KynJOKBH, P .M.CynReB, A.H. 4>unannoa, B.M.U: 
IO.A.lllep6axos, )1(3Tct>, ,1.1. 1852 (1963). 

4. M.Schiff. Nuovo Cim., 22, 66 (1961). 

5, G.Conforto, C.Rubbia, E.Zavattini, S;Focardi. Nuovo Cim., 33, 1001 (1961). 

6, C.C. fepwTella. )1(3Tct>, ilL 706 ( 1962). 

7. A.<l> • .llyaallnes, nT3 , No 6, 17 (1964}. 

8, M.Eckbause, T. A;Filippas, R.B.Sutton and R.E.Welsh. Phys. Rev., 132, 422 (1963). 

9. A.O. Ballcea6epr, Mro-Meaoa. Han-so 'HayKa', 1964 r • 

10. B.n • .ll JKenenoB, n.ct>.EpMonOB, B.H.Mocxanes, B.B.<I>Hllb'leHKOB, M.ct>p. 
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10 -1/21 10 -1/3 / 
A C O •(2,2:t_0,9} •10 CeK , A C • (2,6:t_1,:.!} •10 C9K , 

io -1/5/ '
0 

22 3 
''10 Celt (npHB9.!19HHb19 K nnOTHOCTH 3,5'10 1/cM } COrnaCyiOTCSi 

10 -1 
aA.aeuaoA s aacToSillleA pat50Te >. c - ( 4,2 ;!:.0,7) ' 10 ceK • O.naaJto 

CKOpOCTB nepexo.na MIDOBa 1t nerxHM RapaM, nonyqeauoe s t5onee paa

OllbKO 38BBlKeao. KaJt OTMeqanOCb paaee, npB'IHBOA &Toro, no-sa.nBMOMY, 

8 aei!CTBHT9llbHOCTH KOBU9BTp8UBB npHM9Cei!B YK838BBbiX pafiOTax/
1
-

41 

BBbWBMH, 119M C'IJIT8flOCb. 

raM MOlKBO yJta3aTb, 'ITO snBBBBe Z -npHMeceA s onhiTax no accne.ao-

t M9308TOMBbiX nponeCCOB, BhiUOn&eBBbiX C aa<!><l>y3BOBHOA Jt8M9pOA/
1
Q/, 

lTO'IBO npaBBllbBO, HanpaMep, ana BBTepecaoro npouecca pacceBBBII 

OTOB8X, C9'19BB9 p8CC9SiHBSi KOTOporo, lt8K fiblnO OfiBapylKeHO B /
2
/, Bo

X8p81tTep, acnOllb30B8BBe nonyqeaaoro B aacToSillleA pat50Te pe3yllbTSTa 

M93bWHTb B9UB'IH&y C9'19HBSi Be fionee '19M H8 10%, 

IHB9a9H8 38BHCHMOCTb CKOpOCTB nepexoaa A z OT 38PB.!l8 RaPS Z 

'ITO 9KCnepHM9BT8llbHb19 TO'IKH XOpOWO annpOKCBMHpyiDTCSi 38BBCBMOCTbiO 

lbHO z • KaK nOK83biB810T p8C'I9Thl, BhlnonaeBBbl8 c.c.repwTeABoM
161

, 

9HBSi MOnexyngpBbiX TepMOB, OTB9TCTB9HBbiX 3a nepeXO.!l, .!189T 38BHCB

B8llaeBBOll axcnepHMeHTellbBO, ecnH B ocaosy pacqeTa nonolKBTb ycnosae: 

2 
E <.< 8 I Z 

l'jl 
(4) 

, 'ITO 9HeprHell I'll -8TOM8 MOlKBO npeaefipe'lb no Cp8BH9BBID C B9UB'IHBOA 

9 z 2 
aeliCTBYIDIU9r o B8 fiOllbWBX p8CCTOBBBBX R MIDOB8 OT B.!IP8 

""4R' 
\B M9308TOMHbiX eaBBHnax) BM99T BRa: 

u 
P/-' Z 

IH8Si M8CC8 PI-' 

·BBHCSilllBR OT Z 

= 3rr y 2. ~ w , \ 5} 
M v ' 

P/-' 
-8TOM8 B Rapa Z B W t 6e3p83 M9pH8 Si B9pOBTBOCTb 

( HanpaMep, anR KHcnopoaa w 1 • 0,32}. 

'nepBMeHTaX EPIL "() ,025 9B H ycnOBH9 ( 4} XOpOWO BblllOUHReTCR .!IUR 

z . 

!HT8HH8 Si no Bblp8 lK9HHIIM (3) H (5} CKOpOCTb nepeX0.!1 8 X yrnepoay OK8-
10 -1 

A z - 3'10 Celt B cornac yeTCR C 9KCnepH M9HT8UbBbiM 3 H8'19RB9M, 

ycnosue ( 4 } nepecTaeT s &m onHRTbCSi, HanpHMep, .nn 11 Rap a KCe uoua 

Un11 9TOro Kp8l!Hero Cnyqag C9'19HH9 n epexoaa npHHHM89T BRa 

• T OT Z , 

u = 11~ 2 
w 

Pf.L Z 

(6} 

y eT OTMeTHTb, 'ITO npH BbiBOae Bb1p8 >K9HHl! ( 4}- ( 6} <j>aKTH '19CKH He y'IH-

0BK8 3apRaa R.!lpa opt5HTenbB&!MB aneKTpoaaMH. KaK noKaa&rea iDT paC'IeT 

8 

~ 

/ 2/ 
B 9KCnepHM9RT , nepeXO.!lbl npOHCXO.!IBT np9HMYIIX9CTB9BBO H8 9BepreTH'I9CKH9 ypOBBH Z /-' -

8TOMa C r naBBhiM KBaBTOBhiM 'IHCnOM D - Z Un11 Rapa KCeaoaa Me3oeTOMB&rll yposeHb 

D • Z nelKHT BfinB3B 9U9KTpOBBOrO ypOBHSI C D • 3 
1-' e 

noaTOMY ycnosae (4} npa y qe-

Te &<l><i>eKT8 91tpaBBpOBKH fiyaeT .cnafiee BapywaTbCSi an11 TlllK9nhiX B.!19p B T9M CaMhiMH Ceqe-

HH9 nepexoaa 6yaeT onHCbiBaTbCSI 3aBBCBMOCTbiD, finH3KOA K \5}, 

nonyqeBBbl9 B B8CTOSilll9ll pa60Te CltOpOCTB nepexoaa OT M930Boaopoaa It B.!IP8M B Co-

BOKynHOCTH CO BC9MR xapaltT9pHCTBKaMB 9TOrO nponecca 1 B3yq~BWHMHCR paaee, H8XOaRTCSi 

B y.nosneTBop aTellbBOM cornacaa c TeopHeA, E.nBHCTBeBBbrM, nolK8nyA, acKniD'IeaaeM >mnRIOT
/4 12 / 

CR p93YUbTaTbl OUbiTOB ' 1 B KOTOpbiX BafiniO.!lanOCb npeBbiW9RB9 B B9CKOilbKO p83 CKo-

pOCTB nepexo.aa 0T d f.L -aTOMOB K nerKBM B.!lp8M no Cp8BR9HHIO C aaanorR'IBbiMH nepexo
/ 12/ 

.noM oT p 1-' -aTOMOB, KaK t5&rno noxa3aao B pat5oTe , B ycnoBHBX &Tax onbiTOB aaepraa 

df.L -aTOMOB Cylll9CTB9BHO np8Bbi W8IOT 9BeprHB ·p f.L -aTOMOB, noaTOMy B3Y'I9BB9 CKOpo-

CTH nepexoaa MIOOHOB OT d f.L -aTOMOB BHT9p9CHO C TO'IKB 3p9HHSi nony'I9HBR CBeaeBRll 

0 ee 38BHCBMOCTB OT 9HeprRH M930aTOM8, 

AsTop&r noUb3yiOTCH cnyqaeM BbJP83HTb acKpeHBIOJO tSnaro.napaoCTb B.n.nJKenenosy 3a co

aeAcTeae H UOCTOBHBOB BBRMaHHe npH BblnOUHaRBH HaCTOSilllaA pat50Tbl 1 a T8XlK8 3a o6cyll<l19RB8 

pe3yllbTaTOB, ABTOpbl t5naro.napBhl T8KJK9 c .c.repwTeAay aa U&RHhle aacxyccaa. 

n H T 9 p a T y p 6 

1. B.n.nlKenenoB, n.<l>. EpMOUOB, E.A. KywaapeHKO, 8.11. MocKanee, C.C.fepwTel!u. 
)IC3Tcl>, Q, 439 (1962}. 

2. B.n.n lKenenoB, n .<l>. EpMOUOB, B.B.ci>Bllb'I9RKOB, npenpHBT 0115111 n-2015, nyt5ua, 1965, 

3. O.A. 3aliMH.!IOpora, M ,M.KyniOKBB, P,M.Cyn11eB, A.l1. cl>anannos, B.M.Uy nKo-CHTHHKOB, 
IO.A.lllep6aKoB, )1(3Tcl>, .ii, 1852 (1963}. 

4. M.Schiff. Nuovo Cim., 22, 66 (1961). 

5, G.Conforto, c : Rnbbia, E.Zavattini, S; Focardi. Nuovo Cim. , 33, 1001 (1961). 

6. C.C.repwTel!a, )1(3Tcl>, ~ 706 ( 1962 ), 

7. A.<l>.nyaal!nes. nT3 , N. 6, 77 ( 1964}. 

8, M.Eckhause, T. A;Filippas, R.R.Sutton aDd R. E. Welsh. Phys. Rev., 132, 422 (1963). 

9. A.O. Ballceut5epr. MIO-Me30H, 11aa-so 'Hayxa', 1964 r. 

10. B.n.nlKenenoB, n.ci>.EpMonoB, B.I1.MocKaneB, B.B.ci>Rilb'I9HKOB, M.cl>p HMU, Tpya&l Mell<l1y·· 
H8p0.!1HOI! KOH$ftp9HURR no ¢R3RK9 BbiCOKHX 9Reprall , n y fiH8 1 1964 r, 

11, E.J.Bleser, E;W.Anderson, L.M.Lederman, j.l-Rosen, j.E.Rothberg and I.T. Wan g. 

Pbys. Rev., 132, 2679 (1963). 

12. B.n.nJKenenoe, n.<l>. EpMonoB, B.I1.MocxaneB, B.B.<I>Rllb'l9HKOB, M .cl>pnMn. )1(3Tcl>, 
.11.. 1243 ( 196 4}. 

9 

Pyxonacb nocTy nuna s R3.!laTenbCKH A OTaen 
29 a np enR 1965 r. 



"0 

~~ = !'l 
:-' 
() 
>< 
CD 
t t'§= ~ Ill ., ... ::s ;::3 
po 

~ f f 0 ..... 
1:1 .,... "' CD 
't:l ~-§ .:., ~ 
= ~~~ .t-, t 0) ..... 
<0 

= oi <:) ---
~ Ill 

Ill ::. 

t ~ -
~ g, >...::- --- !b 0 ~'< ~ 
0 0 "' - -- - -

=s: 0 oi > Cll Ill 
= (., ~ 
0 .. Cll 

" -
= .,... 
= 
Cll 
't:l tit 
CD 
t 
CD 

= 0) -
= Ill 
= 
lJ "' Ill 

.,..... 
Ill 1 '"1 

't:l 
Ill ~ t 
t ......... 
Ill 

100 

20 + 



100 

20 

'1l .. 
0 

P-cb --- '!b 

--- ~ 
':!:: 

"' - .----- - - P-
=- :s: 
~ 

+ 

Pac. 2. 3aBHCHMOC'l'l> CKOpocTa C'leTa aneKTpOHOB N e (s oTHOCl!TellhHbtX eAl!HHnax) OT JtoHneHTp8IlHH 

8TOM OB aprOH8 B BOAOPOAe. 
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Puc, 3. To lKe, qTo u ua puc, 2 Anll Jtceaoaa. 
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Pac, 3. To JKe, 'ITO a lUI pac. 2 11ns J<ceaoaa, 
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Pac, 4. 3as&CHMOCTb CKOJlOCTH C'leTa sne".TPOBOB oT KOHil&BTPailHH aTOMOB aproaa a npa KoaneBTpanHB 
aproaa C A•4,2·10-4 OT KOHil&BTpauaa aTOMOB yrnepo11a. 
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Cxe(I0-1 Cc (lO-s) 
PHC.5, 3aBHCHMOCTb CKOpOCTH cqeTa sneK~OHOB OT KOHUSHTpaUHH 4TOMOB KC9HOH8 H npH KOHUSHTpa

UHH KCSHOHa ·C Xo•4,03•10- OT KOHUSHTpSUHH 4TOMOB yrnepoua. 
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10_, 10-J 10-2 
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Cxe(/0-1 
PHC.5, 3aBHCHMOCTb CKOpOCTH cqeTa 9neK!POHOB OT KOHil9 HTpAUHH ATOMOB KC 9 HOHa H n pH KOHil9HTpa

llHH KC9HOHA ·C Xo --4,03•1 0- OT KOHil9HTpAnHH ATOMOB yrnepona, 

100 

20 

( C Xe•4,03•10-5) n n H 6 0nb WH X K OHil9 HTp81lHil ATOMOB yrnepou a, PHc. 6. To JKe, q'l'o H Ha pHc. 5 npH 
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