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0CHOBHbiMH 06beKT8MH HCCJ1eAOB8HHA B RnepHOH ~H3HKe RBJIRIDTCR CTa6HJ1b

Hble H necTa6HnbHble H30TOnbi. Ha nepBOM aTane pewaiDIIlHfi BKnan B nawH 3HBHHR 

BHeCJIH CT86HJ1bHbie H30TOUblj nanbHeHWHH nporpecc B RnepHOH ~H3HKe CBR3aH, 

rnaBHbiM o6pa30M, C HeCT86HJ1bHblMH H30TOU8MH BUJ10Tb no CaMblX KOpOTKO>KHByWHX, 

EcTeCTBenno npoananH3HpoBaTb , nacKOJibKO naneKo nponBHHynHcb Mbt B :3TOM Ha-

npaBneHHH, C KOJibKO H30TOllOB y>Ke CHHTe3HpOBaHO H CKOJ1bKO npeacToHT cnenaTb 

6ynyWHM :3KCnepHMeHT8TOpaM? PHC. I naeT OTBeT Ha :3 TOT BOnpoc. 3necb H3BeCT

Hble CTa6HJ1bHble H30T OUbl (OKOJIO 400) UOK838Hbl '!epHblMH KBanpaTHKa MH. )KenTble 

KBanpaTHKH COOTBeTCTBYIOT panHOaKTHBHbiM H30TOll8M ( npHMepHO 1500 ), KOTOpble 6bi

J1H CHHTe3 H pOB8Hbl pa3J1H'IHblMH MeTonaMH CO BpeMeHH OTKpbiTHR )Konno-Kropu. 

CnnownaR nHHHR yKa3biBaeT rpaHHUbl o6naCTH c Ta6HnbHOCTH na OCHOBBHHH pac'!e

TOB npo¢. CBRTeUKoro. flerKo BHneTb, 'ITO H3BeCTHaR o6nacTb O'leHb Mana no cpaB

HeHHIO C o6naCTbiD, KOTOpaR non>KHa 6b!Tb H CCnenoBaHa . 0ueHKa 'IHCJ18 H30TOUOB B 

:3TOA o6naCTH naeT 3000-4000, 'ITO 3Ha'IHTeJibHO 60J1bWe BCero H3BeCTHOrO no CHX 

nop. H axonRcb B rocTenpHHMHofi .HnoHHH, MO>KHO cpaBHHTb o6nacTb CTa6HnbHbtX H3o

TonoB Ha :3TOM pHCyHK e C K8pTOH .s:lnOHHHo 0cTpOBa CT86HJ1bHhlX H30TOllOB OKpy>Ke

Hbl 06WHpHblMH MOpRMH. j.1 B HaWHX HCCnenoBaHHRX :3THX MOpefi Mbl HaxonHMCR He

naneKO oT cywH . Bnonne ecTeCTBeHHO B03HHKaiOT nBa Bonpoca: 

I) RBnReTCR nH neo6xonHMbiM na'IHHaTb nonroe H, Mo>KeT 6btTb, Tpynnoe nyTe-

WeCTBHe B :3 TH MOpR H 'ITO MO>KHO O>KHnaTb HaHTH TaM; 

2) B03MO>KHO JIH COBepWHTb :3TO nyTeWeCTBHe . 

Ha MOH B3rJIRn, HCCnenOBBHHe H30TOUOB B o6naCTRX 0 naneKO OTCTORWHX OT 

CT86H·J1bHblX o6naC T eH , RBnReTCR O'!eHb B8>KHbiM, TaK KaK B :3TOM cnyqae Mbl 6yneM 

HMeTb neno C RnepHbiM BeWeCTBOM B :3KCTpeMaJibHblX COC TORHHRXo HanpHMep, MO>K-
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BTOMHbiM HOMepOM 126 CO 1 26 p H 1 8 4n (A•310). B 3TOA o6naCTH COOTHOIIleHHe 

Me)Kny KynoH08CKHMH 11 HnepHbiMH cHnaMH 6yneT co5epllleHHO npyrHM. Henh3H HC

KniO"iHTh 803MO)KHOCTb cyweCT8088HHH H H08biX OCTp0808 CT86HnbHOCTII. 

KaKIIM o6pa3oM MO)KHO CIIHTe311p088Tb H08We 1130Tonw 8 3TOA o6nacTH? OnHa 

113 803MO)KHOCTeA npOHIIKH08eHIIfl 8 o6naCTII HeATpOH006oraweHHbiX II HeATpOHO

necpiiUIITHbiX H30Tono5 3aKn!O"laeTCH B llcnonb 30BaHIIII peaKUIIA nepena"lll. MHor11e 

noKnanbi Ha 3TOA KOH<JlepeHUIIII noC8HWeHbi 3TOMY Me Tony. OnHaKo 8C e aBTOpbi pac-

CM8Tp118810T TeopeTII"ieCKHe HnH 3KCITepHMeHTanbHbie acneKTbl MeXBHII3M8 OnHoHyK

nOHHhlX nepenaq . EniiHCTBeHHaH pa6oTa , 8 KOTopoA Hccneny!OTCH MHoroHyKnOHHwe 

peaKUHII nepena"ill, 3TO pa60Ta 1:10nKOBB II np . /1/ 113 Lly6Hbl , HO pe3ynbT8Tbl 3TOA 

pa60Thl BeCbMB HeyTeWIITenbHhl. nonepe"iHOe Ce"ieHHe peaKUIIII nepena"ill 6-8 HeA

TpOHOB B cnyqae ( Tb + Ne ) O"ieHb Mana ( 10-
5 

6apHa), TaK 'iTO MeTon Henb3fl 

paCCM8TpH88Tb KBK nepcneKTIIBHhlA nnH CIIHTe3a KBK nerKIIX, TBK H Tfi)KenWX 1130-

TOIT08 8 WllpOKOM nHana3oHe Z 

LlpyroA MeTon 38Kn!O"i8eTCfl 8 IICITOnb3088HIIII IICTO"iHIIKOB HeATpOH08 BbiCOKOA 

nnOTHOCTII KBK IIMnynhCHOA, TBK II CT8UIIOH8pHOA npllpOnbi nnH nocnenosaTenhHOrO 

aaxsaTa HeATpOH08. BHa"!ane Ka3anocb, 'iTO 3TOT MeTon 6yneT O"ieHb nepcneKTIIB

HbiM , oco6eHHO nnH CHHTeaa TpaHcypaHOBbiX 3neMeHT08. OnHaKo cep1111 onbiTOB, npo-

5eneHHbiX a CWA, noKaaanH, 'iTO 3TOT MeTon o6nanaeT HII3KOA 3cPcPeKTII8HOCTh!O. 
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nocnenHIIM H30TOnOM, nony"ieHHbiM 3THM MeTonoM, 6bin Fmloo· 

B Te"ieHIIe nocnenHIIX 10 neT KaK 8 CWA, TaK 11 8 CCCP 6bino npennpiiHHTO 

MHOrO nonbiTOK 11CnOnb30B8HIIfl peaKUIIA Me)Kny Tf!)KenbiMII HnpaMII-n8pTHep8MII C 

uenh!O npoHHKH08eHIIH B o6nacTb HeATpoHo-necfliiUIITHbix. 1130Tono5. Ebinll CKOHCTpyll

posaHbi cneu11anhHb1e ycKOpiiTenH nnH TH)KenbiX IIOHOB TaKHX KaK C, 0, Ne, Ar . 

H, neAcTBIITenhHO, rrpo6neMa 6wna qacTII"iHO peweHa . TaK, KapHayxo5 (Lly6Ha) 11 

rrpocfl. Eenn ( MaK-fllnnhCKIIA yHIIBepCI!TeT, KaHana) oTKpbinll 11anyqaTen11 3anaanbi-

8810WIIX rrpoTOHOB . E onee Taro, 6binO CIIHTe311po5aHo HeCKOnhKO H08biX 1130TOIT08 11 

3neMeHTOB 8 o6naCTII 60nbWIIX Z • 

0nHaKO 8 OCHOBe 3TOrO MeTana aanO)KeHbl OrrpeneneHHbie TpynHOCTII, KOTOpbie 

He IT0380nfi!OT rrpOHIIKaTb naneKO 8 Heii3BenaHHYIO o6naCTb II rronxoni!Tb 6nii3KO K 

rpaHIIUaM CT8611nbHOCTII . 3TO YTBep)KneHIIe CTaHeT O"ie8llnHbiM HB rrpi!Mepe H080rO 

1130Torra 109 Te , KOTOpbiA 6bin rrony"ieH KapHayxoBbiM B peaKUIIH 

92 M 20 N 
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B bln O HaH.neHo ' 4 T O nonepe4JIO cet..Ie HH e 3 TOH pea KU.HH COCTasn ~e T scer o 1 o-6 6ap Ha. 

Dn H nonyq e HH H 6onee nerKH X H30Ton oB rennypa cneaye r pacc qHThlBB Tb H a H C n a p e 

HH e, CK8>KeM 1 I 0-1 5 H eil T pOH OB 1 OAH8K0 1 B e p OH TH OC Tb T 8KHX C06b!TH II K8 T 8C T p oqm-

qeC KH yMeHbW8eTCH, 

H ec K OnbK O n e T H838A A-p n o nHK8HOB c COTPYAHHK8 MH /~/ H 8 W n H H eCKOnbKO 

crr o HTB HH O aen HWHXCH H30M ep oB. M b i A y MaeM, qro OHH o6ycnoBneH bi H30Mep Heil !jlo p-

Mbl HA p a . E b in O 6bi oqeHb B 8>1<HO H811 T H D OA06Hble H30 M ep b l 1 H O C A p yrHMH THD8MH 

p8 C D 8AOB . noH C KH HX oqeHb 38 T PYAH e Hbl H 3 - 38 T Oro, qTQ H e H 3 B eC T e H AH 8 D 8 3 0 H 

Z H A , r ae H X MO>KHO H C K 8 Tb, 

B HaC T OHLUee BpeMH rrp o !jl. Ebi:!p Hxo nbM B K orreHrare He n p o B OAHT 3KCnepHM e HTb i 0 

MHWe HH Ti pOTOH8 MH H AeilTOH 8 MH 1 HO AO C HX TIOp pe3yDbT8T 

He yA OBD e TBOpHTeDbHhl il , 

noao6H BH >Ke KpH3 H C H8H C HTy BUHH B 03 H H K 8 D 8 H B rrpo6ne M e C H H T e38 HOBblX 

3 De MeHTOB, 3 T a CHTyB UHH HD niOC TpHpyeTC H C DeAyiO!UHMH A8HHblMH , DODyqe HHbl M H 

HeAWHO B Dy6He: 

P ea K U HH 

238 22 258 
102 + 4 n u + Ne 

t2 10 

281
104 + 4n 

243 22 Pn + Ne 
95 10 280 104 +· So 

243 22 
Am95 + Ne 10 

281 105 + 4 II 

280 
105 + 5 II 

n o rre p e qHoe 

ceq e HHe 

( 6apH) 

Bbi XOA 

(~ 
q ac ) 

5 

o.~ 

0,05 

n ep H OA 

n o n ypac -

n aaa 

( ceK) 

4 

0,3 

< 0,1 

3Kc nepHMe HTb l D O C HHTe3y 3 D e MeHT8 C Z al 05 npOBOAHDH Cb C TIOMO!Ub!O C De

UH8DbHOII 6biC Tpon MeTOAHKH, 11AeHTH!jJHKBUH51 sne MeHra I 05 BbmonHHnac b M e TOAOM 

BpeMe HHOil K o ppenHUHH ABYX rroc neaoBare nbHbiX a -p8CD8 AOB H8p51AY C 8MDDHTYA-

HhlM a H a DH30M, H a wH a e ranbHhle H ccn eAOBB HHH ABY X H 3 oro n o B s neMe HTa 103 c ny-
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>KftnH ocHoaoti 3 TOi1 pa6o Thl. P e3ynhTa Tbl 3KC n epHMeH TOB n o CHHTe3y 105 :;~ ne-

Me HTa c n enyJOlllHe: 

E a= 9,45 ±. 0,15 M 3B , 

T'h= < 0 , 1 ceK. 

3neMeHT 6hm npe!lB8 pHTenb HO H!le HTHcpnuHpoaaH KBK 105
260 

HnH 105
261

• P a6oTbl 

no CHHTe3y 105-ro :;~ne MeHTa ellle pa3 noKa3anH, qTo nonyqeHHe 6onee )laneKHX 

Tp8HCypaHOBbiX :;~ n eMeHTOB C Z :?, 106 C nOMOlUb JO Ta KHX 6oM68p!lHpy!OlllHX qaCTHU, 

KaK HeOH-aproH, HeocyllleC TBH MO. T aKI! M o6pa30M , HY>KHO HCKa Tb HOBbie nyTH CHH-

Te3a HOBhlX 3fleMeH TOB H H30 TOnOB 0 naneKHX OT o6naCTH CT86HflbHOC TH. 

H a Haw a3rnHn, oqe Hb nepcneKTHBHbiMH nnH 3 Tofi u e nH HBnHJOTCH peaKUHH ne

neHHH. Y>Ke B 1957 rony 6hlflO noKa3aHo, qTo neneHHe, Bbi3biB8eMoe npH o6nyqe

HHH 
238 

U + 12 C , npHBO!lHT K CHMMeTpllqH OH KpHBOH pacnpe)leneHH5l OCKOflKOB ne-

neHH5l C !lOCTaToqHO WHpOKHM nHKOM B6flH3H Z = 49. EcTeCTBeHHO npennono>KHTb, 

qTO !lfl5l TIO!l06HbiX peaKUHH, Bbl 3biB8eMbiX 6onee T5l>KeflbiMH qaCTHUaMH, nHK pacnpe

neneHHH 6yne T CMelU8Tb C5l K 60flbWHM Z 11 0 oqeHb B03MO>K HO, 6yneT HMeTb 60flb

WYJO wHpHHy. 3Ta rHnoTe3a HenaaHo 6hlna npoaepe Ha 3 KCnepHMeHT8flbHO B ily6He. 

Ha pHc. 2 npencTaaneHo 
z2 

MeTpa A . 1:3enHqHHa 

41,5-U+Ne, 1140,5 - U 

pacnpeneneHHe ocKonKOB neneHHH nnH rpex aenHqKH napa-

Z 2 
12 A= 04,5 cooraeTcTayeT peaKUHH Au+ C, aenHqHHa 

+ Ar • 3aaHCI1MOCTb oT 3HeprHH B036y>KneHHH npencTaane
z2 

Ha cepneA KpHBhlX nnH cnyqa st -r 40. 3Ta 38BHCHMOC Tb llOC T8TOqHO Cna6a5l H 

MO*eT 6hlTb onHcaHa 'opMynoti A 
(A - _e )2 

exp [ _ 2 l. P(A) 
("a 2 )1h 0'2 

rne A MaCCa (cOCT8BH oro ) KOMnayH!l-51,[1pa , 
e 

A - Macca ocKonKa , 

a 2 - WHpHH 8 M8CCOBOrO pacnpe!leneHHH , KOTOpaH C XOpoweA TOqHOCTbJO 51Bfl51-

eTCH fli1HefniOo"! cpyHKUHeii OT TeMn epa Typol H!lpa , T.e. OT 3Hepr HH B036ylK-

UeiiH>I . 

CnenyiOllll!l! p11cy II OK (pH c . 0) npenc TaBnste T co6o11 MaccoBhie pacnpeneneHHH 

Llil~l Ltene i!H >I ypww TeiiJJOI3biMII lleliTpOHLIMII 11 HOH DM I! HCOIW . CymccTBel!llaH pa3HH-

u a oqeBI!IlliB . 
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113 pHC, 4 MO>KHO npOBeCTH Cp8BHeHH e 3!jlcpeKTHBHOCTH p 83JIH'I HbiX MeTO.Q OB no

ny'!eHH!! HeilTpOHO.Oe<I!HUHTHbiX H HeliTpOHOH36biTO'IHbiX H30T0fi0B B .QeflH TellbHbiX H HC-

napHTellbHhlX pe8KUH!!X, 

Oco6eHHO HHTepecHo .neneHHe, B03HHKaiOmee B peaKUHH U + Ar (pHC. 5). B 

3 TOM c nyqa e .na>Ke T aKHe TSJ>KeJibie 3 JieMe HTbi 0 KaK Po H Ra. 6binH o6Hapy>KeHbi 

KaK OC K OJIKH .neneHH!!, 113 pHc. 6 BH.QHo,_ 'ITO B peaKUH H U +· Ar npOH3BO.OHTC!! oKono 

800 H30TOnOB. H eKOTOpbie H3 HHX .QO C HX nop HeH3BeCTHbl, 8e3yCJIOBHO, 'ITO MHOrO 

H30MepOB p83JIH'IHOrO COpTa , BKJIIO'I8!! H H30Mepbl 4JopMbl 1 .QOJI>KHbl npH 3TOM o6pa-

SOBbiB8TbC!! , 

YmHpeHH!! Maccosoro pacnpe.neneHH!! MO>KH O .nocTH'Ib nyTeM ysenH'!eHH!! nH6o 

3HeprHH B036y>K.QeHH!! 1 JIH60 nyTeM yseJIH'IeHH!! M8CCbl H 38p!!.Q8 '18 C THUbl, 

Ha Haw s3rnH.n, sTopoe HanpasneHH e 6onee o6ema10mee. Cne.nosaTenbHO, rnas

Ha!! 3 K CnepHMe HT8flbH8!! 38.08 '1 8 COCTOH T ceJlqac B yCKOpeHHH T8KHX T!!>KellbiX HOHOB 

KBK Kr , Xe , U , MHe XOTeJIOCb 6bi Bblpa3HTb Ha.Qe>K.Qy, 'ITO K CJie.QyiO!Ueil KOH-

<!lepeHUHH T8KH e '18CTHUbl 6y.nyT ycKopeHbl, 

'-iTO KaCaeTC!! H8WHX 6JIH>KailWHX nllaHOB B .Qy6He , TO Mbl H8'18JIH .QJIHTeJibHOe 

o6ny'leHHe Ta H u -MHWeHell HOHaMH Ne H Ar . nony'leHHbie H30TOfibl H H30Me-

pbl 6y.QyT 38TeM p83.QeneHbl pa.QHOXHMii'leCKH H C fiOMO!UbiO M8CC-C e napaTOpOB H HX 

Heo6xo.nHMO 6y.neT H3Y 'IBTb c neKTpocKon H'!eCKHMH MeTo.naMH, HaM Ka>KeTcSJ, 'ITO 3 Ta 

06WHpH8Sl nporpaMM8 noTpe6yeT 60llb!UHX yCHJIHil 60JibWOro 'IHCJia y'!eHbiX BO MHOrliX 

c TpaHax. 

AHCKyCCHSl: 

npe/.Jc e.naTeJib: Enaro.napiO B ac . 11 MeiOTC!! nH BOnpOCbl H 

npo<beccop 8 3ll ( OK-PH.n>K): KaKHM o6pa30M Bbl oueHHJIH npe.nenbl C Ta6HJibHOC TH H8 

.QHarpaMMe (pHC, 1), fiOK83 biB8IO!Ueil B03MO>KHOe 'IHC JIO H30TOnoa? 

npodJeccop <l>nepos : npH onpe.neneHHH rpaHHU CTa6HllbHOCTH HeliTpOHO.Oe<I!HUHTHbiX H 

aeATpOHOH36biTO'!HbiX H30Tonos Mbi HCnOJib30BaJIH pac'!eTbi npo<fl. Ca!!TeuKoro 

( Swiateskl ) / 3 / . EcTeCTBeHHO, 'ITO 3TH pac'!eTbi He SJBJI!!eTC!! a6coniOTHO TO'IHbiMH, 

H fi03TOMY O.QHa H3 38.08'1 6y.Qy!UHX 3KCnepHMeHTOB COCTOHT B H8XO>K.QeHHH 3THX 

rpaHHU, 

Bonpoc o B03MO>KHoll CTa6HnbHOCTH TaKHX .naneKHX sneMeHTOB, KaK Z'" 114 H 

Z- 126 (eM. pHc. 1 ). 3Ha'IHTenbHO cno>KHee. TeoJ:eTHKaMH p!!.£la cTpaH pa3JIH'!Hbi

MH MeTO.Q8MH 6biJIH npOBe.QeHbl OUeHKH CTa6HJibHOCTH 3lleMeHTOB B 3THX o6naCT!!X 

7 \ . 



TIO OTHOWeHHIO K p83JlH'lHblM THTI 8 M p8CTI8 A 8 . 3 TH OUeHKH TI03BOTISIIOT O>KHA8Tb C 

60TibWOH BepOSITHOCTbiO c yweCTBOBBHHe OCTpOBOB C T 86HTibHOCTH B 3 T OH A8TieKOA 06-

TI8CTH . 

npomeccop W enaAH (YHHBepC HT e T WT 8 T8 <PnopH A8): 

B 1:1 a w eM AOKTI8Ae HMeeTCSI O'leHb BOTIHYJOWee C006weHH e OTHOCHTeTibHO 3 Ti e 

MeHT8 t05. B CB SI3 H c 3 THM MHe xoTen ocb 6bJ aaaa Tb BaM aaa aonpoca . Bo-nep-

Bbl X, MHe H e O'leHb SICHO, K 8KOA MeTOA HAeHTH!jJHK8U HH 6b!TI HCTIOTib30B8H, 'IT06bl 

6bJTb yaepeHHbJM , 'ITO 3 TO 6bJTI aneMeHT 105. B o- BTOpblX, npeano>KHTIH TIH BbJ Ha3-

B 8HH e , H eCTIH AB, TO KBKOe? 

npog>eccop <l>nepoa: l:j Te'leHHe MHOrHX TieT Mbl B J1y6He C HHTe3HpOB8TIH HeCKOTibKO 

H30TOTIOB 3TieMeHTOB 101, 102, !03 II 104
14 1 • 0AHH H 3 MeTOAOB OCHOBBH H 8 cne

AYIOWeM: BTOMbl OTAA'IH ( 102, 1 03 H Ap.) TOpM03SITCSI B reTIHH, TIOAXB8TbiB810TCSI 

8 T OM8M H reTIHSI H B~HOCSITCSI '1epe3 He60TibWOe OT BepCTHe H 3 K8Mep~ MHWeHH. 3a

TeM 3TH 8TOMW HOBO~O 3Tie MeHTA C8ASITCSI H8 AHCK , KOTOpWA nepeMewaeTCSI K ae-

TeKTOpaM. "fee pAOTeTibH~e ae TeKTOp~ perHCTpHpyiOT a -p8CTI8A S!Aep 3THX 8TOMOB . 

(pHc. 7). T aKHM o6pa30M MO>K H O H 3MepHTb cneKTp a -'18CTHU, J1anee, eCTIH B 

3Hepre TH'IeCKOM CrJeK T pe a -'18C THU 06 H apy>KHB8 8TCSI HOBBS! HeH3BeCT H 8SI TIHHHSI, 

TO CTienye T npoBeC TH MHOrO KOHTpOTibH~ X 3KCnepHMeHTOD C H3MeHeHH e M 3Hepr HH 

6oM6apAHpy10LUHX '18C TJ1U H C 38MeHOH CBMHX 'IBCT HU H MHWeHeH. 3 T o TI03BOfiSie T 

CAeTI8Tb AOC T 8TO'IHO yBepeHH~H BWBOA OTIIOC HTeTibHO H3Tiy'I8 T eTISI, B pe3yTib T 8 T e 

paCTI8L18 KOTOpOrO rJOSIBJlSieTCSI HC C fleAyeM8SI a -"!8 C THU8. 

TaKOfJ MCTO!l 6bJTI O'leHb xopowHM ennoTb ao aneMeH T OB 102 H 103, noC KOTib -

Ky BpeMSI Tp811CilOp THpOBKH 3 THX 8TOMOB OT M H WeJJH AD AeTeKTOpOB, BKTIIO'WIOJJlee 

BpeMSI B~IIOC8 8TOMOB ra30BWM rJOTOKOM H MeXBHH"!eCKOrO nepeHOC8 AHCKOM, AO-

C T8TO'IHO M8TI O ( 0,9 CeK ) riO c paBHeHHIO C nepHOA8MH nonypaCJJ8A8 3 TH X 3fleMeH-

TOB. 

3Ta flflri8pa Typa 6bJTI8 H C llOflb30B8H8 H AfiSI ll0HCK8 105 3TieMeHT8. 0AJJ8KO B 

06TI~CTJ1 3 H e prHi1 a -'IBCTHU , O>KHAaeMblX AJJSI 105 3fle MCJJT8, Mbl HJ!'Iero He 06Ha 

py>KHfiH. Teope TH'I eCKJJC o u eHKH AfiSI epeMeHH >KH3HH 105 aneMeHTa aa10T 3·10-3ce K. 

OaHaKo neKOTOpble H30TOribJ non>KHbJ HMeTb aanpeT 6naroaap<t ceoeii He'leTJJoi\ npH-

poae, HO , J<OHe"!H0 1 BeJJH"'Hl·l a 3TOrO K03!jJ!jJHUHeJJT8 38npe Ta HeH3BeCTH8. no3TOMY 

Mbl yMeHbWHTIH BpeMSI C06Hp8 HH SI 8TOMOB OT 0,6 £!0 0,2 CeK, B opeMSI JlBH>Ke HJ.JSI 

A11CK8 - OT 0 , 3 £!0 0,12 r:eK. nony'-!HJ!8Cb COBepweHHO y>KaC810LU8SI M8WHH8 , KOTO-

8 
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pag pa60T8eT KBK nyneMeT. noc ne 8TOPO ycoaepWeHC TBOBaHI1R Mhl KOe-qTQ Ha6n~-

A81111 B 11HTepecy~WeM HaC yqaCTK e a - cneKTpa. 

3aTe M Mbl OCT8HOBI1Jll1 H8 WI1 ODbi Tbl Ha nonroaa , q T06bi 11 3yqi1Tb ABa 11301'008 

10:1-ro a neMeHTa , KOTOpbie Mory T o6pa3oaaTbC R np11 a -pacnaae B03MO)I{HbiX u3o

Tonoa !05 a neMeHTa. Mbi 113Mep111111 & HeprH~ a -qaCT11U 11 apeMR )1{113 HH 103
257 

11 

103256 • 3aTe M AJIR 11AeHTI1~11K8Ull11 105 aneMPHT8 Mhl 11CDOnb30BaJlll Me TOA BpeMg-

8MDnHTyAHbiX KOppe11HUI1il. 

3TOT MeTOA COC TORJI B Cneay~WeM: DQC Jl e DOHBJleHI1R a -qaC TI1U bl C &He prH-

eii a HHTepaane 9,2- 9 ,8 M&B AB11)1{e HI1e A11C Ka npeKpawanocb, 11 a Te q e HI1e 3-x nep11-

oaoa 1130TODOB 103 a n eMeHT8 C60pHHK BhlAep)I{I1 BBnCH DOA Ae TeKTOpOM AD DOHBJleHHR 

a -qac TI1U hl OT pacnaaa aoqepHero a ToMa. B &TOM cny qa e KB)I{AOe coanaa eH I1 e 

xapaKTep113ye TCR qeThlpb M~ napaMe TpaMI1: 8Hepr 11 eii 11 ap eMeHe M noganeHI1H nepa11q

Hoil a -qac TI1U hl 11 aHeprHeil H a peMe HeM noRaneHI1 H BTOp11qHoil a -qaCTI1U hl . B e 

poHTHOCTb c nyqaiiHOPO COBDaAeHHH HaCTOJlbK O Man a, qTQ Ha):le)I{HO~Tb 11AeHTI1~11Ka

UH 11 105 8JleMeHTa Aa)l{e AJIH OllHOPO Coanaae HI1H COC TaBJIHe T 99%. K CO~aneHI1ID, 

xapaKTe p11CTI1KI1 pa c naaa H30TODOB 1032 56 ll 103
2 57 

oqe Hb 6 1111 3 KI1 ( CM . npenp11HT 

01-1 HH E 7-3257, ]ly6na 1 967 r.), n oaTo My n o Ka HeB03 MO)I{H O ycTaHOBH Tb, Ha6mv

naeTCH 105260 111111 105
261

• 

KaK 11 3 BeCTH o, HCTOp11R OTKphlTI1H aneMe HTOB 102 11 103 oKa3anocb a nHTenb-

HOH 11 3anyTaHHOil. n oaTOMy n epea OKOH'IBTeJlb HblM Ha 11M e HOB8H HeM a neMeHTa Mbl 

Cqi1TaeM He06XOlli1MbiM D(JOBe.Q e HI1e llll eHTI1~11KaUHH &Jl e Me HT a Jl(JYP 11M Me TOJlOM . 

T aKaR MeTOJl11Ka a HBCTOHwee apeMH pa3pa6oTaHa y uac a na6opaTop1111, HO 

Mbl 6biJIH 6bi o q eHb 6naronapHbl aMep11 KaH CKI1M KOJI JleraM, eCJlll 6bi OHII TBK)I{e DD

nyqi1Jll1 llODOJI HI1TeJlb Hhle CBelleHI1H 0 CBOHCT B8X 8JleMeHTB 105. 
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