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1, B B e A e II II e 

.nna RAep, npu a -pacnaAe xOTopux·npoucxoAIIT nepeceqeaue saMKHyToA o6onoqx11, 

xapaxTepao CIIIIbnoe· saMeMeHIIe cxopoCTH a -pacnaAa, B aTOM cnyqa:e BlliiHHHe ooono-

·qeqnoA cTpyxTypu Ha npo~ecc o6pasosa111111 a -qaCTII~bl B RApe IIpOsmnlloTC!l OCOOOIIIIO 

CIIIIbHO, K HaCTOSIIIl9MY BpoM&HB 113B9CTIIN WOCTb IIAep C N •127; xapaxTepiiCTIIXII 

UliTII 113 HIIX llpiiBOAHTCSI B TSO/!Hile 1. npu 8TOM BCKmoqen Bi
210 • llpll a -pacnaAe 

KoToporo nepecexaiDTCSI ABe ooonoqxu. 

l.(eiibiO nacToruneA pa!SOTbi S!Bnsmoc& onpeAenenue· snepruu a -qa_CTHil u nepHoAa 

nonypacnana neHasecTaoro 1130TOIIa ·Ac216 , IIpOAOillKlliOIIIero 
. 213 

. a TSKlKO IlOBTOpll09 H3M;9P911H9 aneprHH ·a -qaCTHil Rn 
127 

cep1110 ~~,~:~op c N • 127, 
. 214 215 

Fr H Ra 
127. 127 

Ill 
IIOCKOIIbKY H3 A&HIINX paoOTN AilS! STIIX ·~~,~:~ep TPYAIIO O~oiiHTb norpeWIIOCTb npll pacqe-

Te IlpHB9A9HIIblX Wllpllll a -pacnaAa. 

216 
OcnosusaS!Cb aa o~enxe snepru11 a -pacnaAa Ac , AanaoA B paoOTe B11onu 

1 n1 8 
II Cu5opra , II nonarag KOS~~IIIlii911T 3anpeTa F M 10 0 KaK STO CBOACTBeiiHO nnSI ll,l:lep 

c N • 127 ( CM, Taon, 1), MOlKHO Ohmo OlKIIAaT&, ~o nepuon nonypacnana Ac 216 co-
. 1 -3 . CTaB/IH9T IlpHMepao 0 COK, 

2, 3KCnepHMei!Ta/lbHSSI M9TOniiK8 

213 
Pacnan ~~,~:~ep Rn :Fr214 , . 215 

Ra ll HaoniOnancSI llpll IIM!ly/lbCIIOM 

00/IY'IOIIIIII. MHWeHei! 113 CBHII!la II BIICMYTa YCKOpeiiHbiMH II,OHaMH yrnepona Ha BbiB9AeiiiiOM 
• 4+ 

!ly'IK9 IlO/IYTOpaMeTpOBOrO lliiK/IOTpOIIa 0J1JIJ1; MaKCIIMa/lbllaS! 9Hepr11SI IIOHOB ·C i
2 

cocTaBnSina .. · 80 Mas H 113MeJumac& npn noMOIIIII aniOMBHHeBbiX ~on&r •. CxeMa
1 
a~cnepu-

• MOIITS noxaaana Ha puc. 1. .Hnpa oTna'lll BOIIBS/IHCb B COOpiiHK H3 8/IIOMHIIHOBOi! ~0/lbrH, 

HMeBmHA B ll911Tpe Bblpe3 A/IS! llpOXOlK,I:I9HHS! llpS!Moro !ly'IKS HOHOB II pSCilO/IOlKeHHhiA non 

yrnoM '45° K OCR !ly'IKa, Ha coopHHK nonananu ~~,~:~pa OTAS'IH, Bbl/19T810111He B ~IITepsane 
· yrnos .OT 4° no. 9° K ocu nyqxa, TaKaS! reoMeTpHS! ohma Bbiopaaa c y'leTOM nssecTaoro 
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131 
yrnosoro pacnpenenennu unep oTnaqn s peannnux nonnoro cnnHBnu c TeM, qT06hl o6e-

cneqnTb MaKCHManbHylO acp<jleKTHS:IOCTb C60pa gnep OT):(aqn npll HaHM9HbW9M S3aHMO):(eli

CTSHH npuMoro n pacceHBnoro nyqnos nonos c MaTepnanoM c6opnnna. a -qacTHDhi, ncny

cnaeMhle npn pacnane unep-nponyKTOB na c6opHHKe, perncTpnposanncb nosepxnocTuo-
2 

6apbepHhlM npeMHHeBblM neTeKTopoM c nnomanbiO 2,5 cM , 3amnmenHbiM oT nonanaunu 

pacCeSlHDhlX BOHOB H 3apUlKeUHhlX qaCTBU B3 MHWOHH. nocne 3apunoso-qysCTSHT91lbDOrO 
.. . 141 
npenycnnnTenu, ycnnnTenu n ancnanllepa, onncannhlx· B pa60Te , HMny/IbChl nocTynann 

na aMnnnTyAHhlli u speMennoA anann3aTOpbl, pa6oTaamne s 3allaHHbiX DHTepsanax MeJKny 
16 61 

HMnynbCaMH 06nyqeUHSI 1 
• 

HneuTn¢unauug uaoniOnaeMhiX aKTHSHOCTeli ocymecTsnnnacb no auepruuM .a -nnnul! 

II <jlyHK!lHSIM S036yJKn9HII510 KOTOpblO cpaSHHBllJlHCb C pacqeTHhlMH OU9HKllMil II aKCnep,llMOH-
/7/ 

TaJlbHhlMH ):(aHHhlMH, nonyqeHHblMII npll OonyqeHIIH TllJlJlHH HOHaMH yrnepOAll • noMIIMO 

MIIWOHH 113 9CTOCTS9HHOrO CBHH!la o6nyqanaCb TaKJKe MHW9Hb 113 OOOrameHHOrO H30TOI!a 

p 206 
b .• 

CneKTP a -'laCTBll, llCilyCKaOMblX gnpaMH OTJla'IH, S6HThlMH S CtlOpHHK, cymeCTSeH-

HO. IICKalKaeTCH. npollCXOJliiT ymupenBe a -nuunll; 3Ha'!uTenbHO npeshimaromee coocTsen- , 

HOe pa3pem9Hile ):(eTeKTOpa. IiMeeT TaKJKO MeCTO C):(SHr JlHHHll B CTOpoay MeHbWHX 

a.neprul!. TeM He Me nee TO'IHOCTb 0,02·- 0,03 Mas npu onpeneneuuu auepruu a -nnnul! 

s03MOlKHa, ecnu a6conroTHyro mKany aaeprBll onpe11e1IHTb no 'nayTpeaHeli' penepaoli nnaiiu. 
. I 213 17 I 

8 Hamux onbiTaX npB oonyqeaun SHCMyTa TaKoll Jli!HIIeli RsnnnaCb nHHII51 6,77 Mas Fr 
214 181 

a npu ol5nyqeuun cnunna - nunu51 7,17 Mas Ra ·• 3Tn nunnn '!eTKO Sbiilennnncb no 

scex naMepeHHhlX cneKTpax (puc. 2). Ueua KaHana .. s aMnnnTyllRbiX na:,!epeHHHX onpene-· 

nnnacb no 11HHIIHM 6,05 II S,78 Mas IICTO'IHHKa Th(·C +1::1 , nony'leJworo. MeTOilOM 

·aneKTpOCTaTH'IeCKOrO OCaJKneHHSI. 

Cne11yeT OTMeTHTh, 'ITO llJIH npasnnhuoro onpel!eneaiisr aaeprnii a .-'IaCTHn TaKl!M 

CnOCOOOM HeOOXO.[lllMO, qTOObl see a -nanyqaTeJill o6pa30ShlSaJIHCb 
12 213 

Tuna, a nMeauo s peannnstx ( C , xn ) • Onaano II30TOllbt Fr 
12 

B peanon~ onaoro 

Fr214 ' 213 
H Rn 

, s npnunnne MoryT oopaaoBhlBaTbCst n B peannliHx ('C , a xn ) Hcnonb3YH QaHHbie BpiiT-
. 191 

Til n KsnHToaa , nayqasmHX COOTHOmeHII9 peaKUHH pa31IH'IHOrO TUna npll o6ny'!eHllii 

SliCMyTa llOHaMll yrnepolla, ~IOlKHO noKa3aTb, 'ITO 
. .< 

npn aueprnHX noaos yrnepo11a ~ 80 Mas 
12 ' 

nnnai!OM peannnll ( C , a:rn) MOlKHO npeueope'lh. ToT ¢anT, 'ITO nenn'!llllbi aaeprnli 
213 214 213 

a -'ISCTHn Fr • Fr n Rn ae 3as1Icenn OT aueprnn nonoa yrnepo11a n nc-

cnel!yeMoM llllanaaoue (64-78 Mas), noi!TneplK.[laeT Sbimecnaaauuoe. 

3uepr1In a -nnmtft, onpeAeneaabte TllKIIM o6pa3oM, noppeKTnposanncb c y'!eTOM 

38Sl!CIIMOCTII TOpM03HOl! cnocOtlHOCTl! nemeCTna COOpHIIKa llJIH a -qacTnn oT aneprnn 

a -qacTnn npii npoxol!<Jleatm IIMH nyTn n MaTepnane coopHIIKa, paanoro rnyonae sonsaanR 

4 

gnep OTilaqn. 3Ta nonpanna 3aDIICI!T OT pa3Hilllbl s aneprnu H3MepsreMoli H penepnoll nn1111H 
216 

n, l'IB1IRS!Cb MllKCHMallbHOl! nnn nnnnn 9,14 Mss Ac , cocTasnsreT 0,03 Mss. 8 noneq-

HOM cqeTe omu6Ka s II3Mepenuu sneprun a -qacTHll s namux OllbiTax 6Mna o6ycnoanena 

rnasnbiM o6pa30M neToqnocTblO n onpe11enenun nonoJKennn MaKCnMyMos a -nunull. Pe3ynh

TupyiOman omu6Ka ne npesbimaeT 0,03 Mas. 

3. PeaynhTaThl 

nonyqeHbl CJlellylOWlle 3Haqeaug aHepruii a -qacTno: 
213 

Rn - 8,14 Man, 
214 215 . 

Fr - 8,53 Mas II Ra - 8,73 Mas. 3.TH 3HaqenHH·OT!IIIqalOTCH He oonee, '19M Ha 

0,02 Mas oT np.meneHHbiX s pa60Te
11 1• 

npn oony'leHIIH SHCMyTa HOHaMH yrnepona C MllKCHMa1lhHOH aneprnefi Oblna OOHapy

)!~ena a -nunnn 9,14 Man. 3To ana'!euue na 0,13 Man npenbimaeT onenny anepruu a -
216 121 • 

'IaCTBn Ac 113 cncTeMaT.IIKH 8uonbi 11 Cuoopra • Ha necKonbKHX ll3Mepennl! nepuona 

nonypacnana aToll niiHIIH 6Mno nonyqeno 3Ha'!el!Be ( 0,39 :t 0,03) MCeK (puc. 3). Onpenenel!-
3 

Hblli 113 aTnx naHHhiX Koa¢<jlnoiieHT aanpeTa 0,9 • 10 xapaKTepen nnR Hnep c N = 127. 

Mol!mo npennonoJKIITb, '!TO HaonronaeMasr aKTHBl!OCTb npnnannelKBT Ac
216 , o6paay10meMycsr 

209 12 216 
no peaKonn Bi ( •C , 6n ) Ac • noseneHne ¢yHKllHH so36yJKneHnH ·peaKnnn, npusonH-

mell K Oopa30SaHHIO aKTIISHOCTH 0,39 MCOK, no.[lTS9plK):(aeT aTO 1Ip9JlllOJl0lKOHHe (puc. 4). 

nononanTenbHOe nO.[lTneplK.[leaue TaKOfi llll9HTH<jlHKaUHB 

216 meRIISI BbiXOJlOB aKTIInHOCTII, npunHCblnaeMOJ! Ac 

KOTOpoe OKaaanOCb paSHhlM 1,04.:t_0,08. 

4. 05cyJK.[l9HH9 

Oh!no nonyqeno II3 H3Mepeung oTno
n2 

, B noqepnero H30Tona Fr ) 

npn ana1IH3e SJlHS!HllSI SlllOpHOH CTpyKTypbl Hll CKOpOCTb a -pacnaAa Sbi'!HCnsteTCst 

npnneQeauaH mnpnna, KOTopasr npencTaBnHeT co6oA rnnoTeTll'!ecnyro neposrTHOCTb a -pac-
2 

nana s OTCYTCTSlle KYJIOHOnCKoro oapbepa. npiine.[leHHaH mllpiiHa 8 onpe.[lOJISieTCH ll3· 

aKcnep1IMOHTa1lhnoll nocToHHaoll pacna11a ). nyTeM ncKmoqennH <jlaKTopa npoannaeMoCTH 

Kynononcnoro oapbepa P(>.=P ~) • 8hl'IIICJielll!SI npOBO.[liiJlHCb c ncnollb30SaHII9M noTea-
h . 

nnana c pe3KHM KpaeM no npnonlllKOHHOMY MeTo.[ly, onncaHROMY nepnMaHOM II PacMycce-
1101 . 

HOM • nocKOJibKY S .[laHHOM cnyqae HHTepec npellCTaBJlHnii OTIIOCHT91IbHbiO 3Ha'!eHHSI 

npnse.[leHI!blX WHpHH, KOTOpble cna6o 38Sl!CHT OT SblOOpa napaMeTpos, Shloop napaMeTpa R 
0 

H9 HSJlsteTCH KpiiTH'!HbiM. 8 paC'!eTaX HCnO/Ib30naJIOCb nOCTOHHHOe 3Ha'!eHIIO R
0 

= 1,5 f I 
1/3 

a a<jl<jleKTHSRbill unepabil! palliiyc Sbt'IIICJIHJicst reo <jlopMyne R = R
0
( A - 4) • 

nng .[leTaJibHOro cpanHeHHH npnne.[leHHblX mHpiiH a -pacnalla neooXO.[lllMO Y'IIITbl-
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~aTb BnH!IHIIO yrnOBOI'O MOMOHTa L a -'laCTIIIt 11 AOnJO pacnaAOB0 COOTBOTCTBYIOlliYlO 

AaHHOII a -rpynne. K HacTomneMY apeMeH11 3T11 aenH'IHHN H3BOCTHN TOIIbKO AIIH ABYX 
211 /11/ 

Po H HO'IOTHo-l!AOP 83 'IHCna paCCMaTpaBaOMUX, a HMOHHO AII!I 'IOTHo-HO'IOTHOI'O 
212 /12,I3/ 

HO'IOTHOI'O At • nn!l nepeXOAOB MOlKAY OCHOBHUMH COCTO!IHII!IMH 3THX ABYX 

l!Aep a nx AO'lepHnx npoAyKTOB L -5. Y'lHTMBa!l 6nH3oCTb K 3aMKHYTOII o6ono'lKe N •126 

11, KaK CIIGACTBHO 3TOI'00 Xopowyro npHMOHHMOCTb OAHO'laCT11'lHOi! 060IIO'lO'lHOi! MOA0nll0 

cneAyeT OlKHAaTb, 'lTO OCHOBHNO COCTO!IHH!I paCCMaTPHBilOMNX l!AOp 11MOIOT OAIIHaKOBNO 

xapaKTOpHCTIIKH B KlllKl!.Oi! 113 ABYX rpynn, o6:&0AIIH!IIOWHX 'lOTHo-He'lOTHUe II HO'lOTHo-HO'lOT

llbiO nApa. Toro JKe cneAyeT OJKHAilTb 11 nn11 AO'lepHHX l!Aep. llpeAnonaranocb, 'lTO y acex 

paCCM8TpHB80MbiX l!AOP C nan6onbWOi! Bepo!ITHOCTbiO ocyweCT)I.'IRIOTC!I nepeXOAN MOlKA;r 
211 212 

OCHOBHblMH COCTO!IH11!1MH n, CIIOAOBilTOIIbHO, TllK lK01 KllK B CII}"'ae Po II At 1 L= 5. 

BuqncneaHhie np11 sTnx npeAnonoJKeHII!IX npnaeAenHNe wnpnHbl a opacnaAa AlliiN 

B Ta6nnne I. CneAyeT OTMOTHTb1 liTO OHII Mano (B npeAOJUIX ¢1lKTOpa 2) OTIIH'llllOTCSI 

npyr OT npyra. 3To cxoACTBO yKa3biBaeT na cnpaaennnaocTb npennonoJKenni!, CAenaiQil>IX 

· OTHOCHTOIIbHO HOH3BOCTHbiX CXeM pacnaAa. HeCMOTp!l Ha 601IbWHe SKCnepHMOHTanbHbiO 

own6Kn a cnyqae KopOTKOlKIIBymnx l!Aep, na6nronaiOTc!l cnenyromne TeHAOHnHII B OTHOCH-

TOIIbHOM UOBOllOHHII npHBOAOHHblX WHpHH a -pacnana (pHc. 5). 

I. llpnBeAeHHbie wnpnnu a -pacnana HO'lOTHo-HO'lOTHblX. l!AOP HOMHOI'O MOHbW01 

'lOM. y npeAbillywHX COCOllHHX 'lOTHo-HO'lOTHblX l!AOp. llo-BHAHMOMY1 a opacnan paccMa-

TpHBilOMblX HO'lOTHD-HS'lOTHblX !lllep SIBII!IOTC!I 6naronpH!ITHbiM B npOTOHHOi! CHCTOM00 8 

H861IIOAaOMOO HOOOIIbWOe 3aMOlliiOHHO !IBII!IOTC!I CIIOACTBHOM HaiiH'IIIII napHblX KOppeii!IIIHi! 
. . /I4/ 

II ooyCIIOBIIOHO S~~eKTOM onOKnp~BKH • B HO'lOTHOII HYKIIOHHOII CHCTOMO o6pa30BaHHO 

a -'laCTHilbl npOHCXOAIIT TllK JKe1 KaK B 'lOT HOI! CHCTOM01 OAHillto C TOM pa3nJI'lHOM1 

'lTO 3aHIITOO HO'lOTHblM ayKnOHOM COCTOIIHIIO 6nOKHpOBaHO lliiii nap, a 9T00 KHK H3BOCTHO 

H3 o6naCTII AO~OpMIIpOBaHHbiX !II!Op0 BOllOT K He60IIbWOMY 3aMe.[liiOHHIO CKOpOCTH a -pac-

nana. 

2. llJ:!HBOAOHHbiO WHpHHbl a -pacnana B03p8CTaiOT C YBOIIH'lOHHOM 'lHCIIa npOTOHHUX 

nap. 3TOT s~~eKT MOlKHO ot5:&!1CHHTb yaenH'leHHeM HHTerpana nepexpuTHH, T.e. yaenn'le-

HHOM aeponTHoCTH o6pasoaaHH!I a -'laCTHilbl npH 6oiibweM 'IRene HYKIIOHHbiX nap. 

B 3aKIIIO'lOHHe aBTOpbl BblpalKaiOT onaronapHOCTb npo~eccopy f.H. <l>nepoBy II 

B.A.npyHay 3a nonneplKKy npH npoaeneHnH sxcnepKMOHTOB H rpynne sKcnnyaTanHH 

nnKnoTpoaa ao rnaae c E.A.3arepoM, ot5ecne•mawel! 'leTKyiO pa60Ty ycKopnTenH. ABTOpbl 

npH3HaTenhHbi TaKJKe C.M. ,[1onHKaHoay 3a neHaue 3aMe'laHnst. 
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PyKODHCb DOCTYDHIIIl B II31l8TOIIbCKHII OT.[lOII 
24 HO!IDp!l 1965 r. 

Ta6nnna 

F.t03 x) 
2 

Hnpo Qa (Msa) Ta(MCeK) llL=
1
(Msa) CCbliiKII 

211 
84 Po127 · 7,62 520 0,6 0,068 11 

212 
7,84 381 0,045 At 1,4 . 12, 13 

85 127 

213 
8,33 19 1,2 0,079 Rn 

86 127 

:F?14 
87 127 

8,73 3,9 1,2 0,070 

Ra215 
88 127 

8,93 1,6 0,6 0,112 

216 
89 Ac127 9,35 0,39 0,9 0,090 

x) . /10/ 
Kosq.jlnnneHThl 3anpeTa Bbl'liiCneahl no nonysMnHpH'leCxoll ljlopMyne 6e3 y'leTa 

BIIH!IHII!I IlOHTPODOlKHOI'O 6apbepa. 
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c saeprneli 78 Mas csnnna (a) 

H BIICMyTa (6). 
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