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11ccnenoaaHIIe B381IMOJleiicTBIIH OCTaHOBIIBllIIIXCSI B aemecTBe 

qacTIIU - pacrranoa II aaxaaToB - aaH1IMaeT 6onbll!Oe MeCTO B ~II-

31IKe aneMeHTapHbIX qaCTIIU. Eonbll!IIHCTBO IIMeJOIUIIXCSI naHHbIX 0 

cxeMaX pacrrana II IIX OTHOCIITenbHbIX aepoSITHOCTSIX, 0 Maccax II 

CIIIIHaX aneMeHTapHb!X '!aCTllU II IIX npyr1Ix BalKHbl X xapaKTeplICTII

Kax rronyqeHbI rrp1I 1IayqeH1III pacrranoa II aaxaaToB ocTaHoBIIBllIIIX

csi qaCTIIU. lJacTIIUbI, 1IMe10m1Ie OTpliuaTenbHblli aneKTp1IqecKIIH aa

psi}l, rrplI ocTaHoBKax B aemecTBe 06 paayroT caoeo6paaHbie aTOMbI, 

a KOTOphIX, ponb BHell!Hero aneKTpoHa IIrpaeT aaxaaTIIBlllasicsi Ha 

OlllIH ll3 ero ypOBHeii qacTIIUa, Ha1I6onee IIayqeHHbIMII II3 TaKIIX 

CUCTeM SIBnSIJOTCSI CIICTeMbl "MeaoH + sinpo' (Meaoa,TOMbI),' Meao

aTOMHaSI CTaJ:(IISI HaKnanbIBaeT caoeo6pa3HJ,IH II oqeHb rny60KIIH 

oTrreqaToK Ha rrpoueccb1 sinepHoro aaxaaTa II pacrrana oTplIUaTenb

HO aapsiJKeHHhIX qacTIIU,' 

IloMIIMO 6onhllloro "rrpaKTIIqecKoro" aHaqeHIISI nnsi IIHTeprrpe-

TaUIIII ~yHJlaMeHTanbHb!X OIIbITOB 1IccnenoaaH1Ie HOBbIX /1 - "-- . 
K-, p , I- - aTOMOB rrpencTaBnsieT 3Haq1ITenbHbIH caMOCTO-

SITenbHblli IIHTepec, o6ycnoaneHHhlH KaK HeKOTOpblMII Heo6bJq!lbIMII 

CBOHCTBaMII IIOBblX aTOMOB, TaK II B03111IKaJOIUIIMII B CBSl31I C 9TIIM 

HOBb!MII B03MOlK!IOCTllMII nnsi pell!eHIIll, aanaq l!Jlepnoii ~II31IKH II ~II-

31IKII aneMel!Tap!lblX qacTIIU, B KaqecTBe IIplIMepoB ycrrelll!IOH pea

n1Iaau1III 9TIIX B03MOlKHOCTeii MOlKHO yKa38Tb Ha orrpeneneHIIe paa

Mepoa ll nep no MeaopeHTreHOBCKoMy 1Ianyqe111I10 a MeaoaToMax, 

Toqnoe orrpeneneHIIe MaCCbI 11- II " -MeaoHoB no MeaopeHTreHoa

cKoMy 1IanyqeH1IJO, 06HapylKeH1Ie psina HOBhIX sianeHIIii, TaKIIX KaK 
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/L -KaTamrn smepHblX peaKullil CIIHTe3a ll30TOllOB Bonopona, 

MIOOHHoe neneHne n np, 

ATOMHblil 3axBaT . /L -Me30HOB B cnnaaax II XIIMll'lecKIIX coe

lll!HeHl!HX B 6onbWllHCTBe cnyqaeB llpOllCXOllllT llpl!MepHO B COOTBeT

CTBllll C ,, z -aaKOHOM"' Cq>opMynnpoBaHHblM <f>epMl! ll TennepoM1 I/ 

Ha OCHOBe rpy6oit oueHKII llO Monenn aToMa ToMaca-<f>epMll, Bee 

Ha6n10naawnecH OTKnoHeHl!H OT " Z -38KOH8" HanpaaneHbl B CTO

poHy 6onee cna6oit 38Bl!CllMOCTll OT z 121• 

HecMoTpH Ha To, 'ITO B na6opaTOPHblX ycnOBIIHX " -Me30Hbl 

6onee nocTyllHbl, 'leM /L -Me30HbI, " -Me308TOMHbl8 npouecCbl 

113-38 6onbWllX SKCllepnMeHTanbHblX TPYllHOCTeil nccnenoBaHbl 3Ha

'll!TenbHO Meaee nonpo6no, 'leM µ -Me3oaTOMH_&ie, B nepay10 o'le

penb STO OTHOCllTCH K Bonpocy O 38XB8Te" -Me30HOB HnpaMn 

8TOM9B, BX OllHlllllX B Xl!Mll'leCKlle coennHemrn, K MoMeHTy npoaene

Hl!H SKCnepnMeHTOB, Olll!C8HffblX B HaCTOH!lleil nnccepTallllll, 6&mo 

BbIIIOnlleHO 2 pa60Tbl1 B KOTOpb!X npoaepHnacb cnpaaennllBOCTb 

" Z -aaKoaa• nnH o6pa30Ba11nH " -Me3oaTOMOB, B pa6oTe CTnpH-

/3/ 6 -ca II np, binO IIOK838Ho, 'ITO 38XB8T OCT8HOBIIBWIIXCH " -Meao-

HOB n11TneM B LiF nonaanea cnnbHee, 'leM cnenoaano OlKllll8Tb no 

.. z -aaKOHy". 3aa'lnTenbHbie OTKnoHeHl!H OT,, z -aaKoHa' o6Hapy

lK8Hbl T8KlKe TTaHoq>CKllM C COTpyllHl!KaM11 npll 11ccnenoBaH1111 aaxaa-· 

Ta OCT8HOBIIBWIIXCH "- -Me30HOB Hllp8MII BOllOpona B BOllOponoco

neplKallll!X aemeCTBax141• 06aapylKIITb STOT 38XB8T rpynne naaoc!>

CKoro He ynanocb, 6&ma ycTaHoBneaa aepxHHH rpaHnua nnH aepoHT-

HOCTII \V 3axBaTa "- -Me30HOB BonoponoM, CBH38HHb!M B 

aI(W <2·10-3) 
2 CH

2 
11 B Liff ( W < 6- 10-3) 

LIH 

ilnH o6oHCHeHl!H cnnbHoro nonaaneHl!H 38XB8Ta OCT8HOBIIBWIIX

CH "- -Me30HOB HnpaMI! XIIMll'ISCKII CBH38HHoro Bonopona TTaHoq>c

Kllil npennonolKnn, 'ITO a ao1wponocon_eplKam11x aemecT1!ax npo11cxo

n11T IIHTeHCIIBHblil, nepexa~T, M830HOB C ~T?MOB Bonopona Ha 6onee 

TH lKen&1e aToM&i, no Monenn TTaHoq>cKoro_ nepexaaT o6ycnoanea 
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cneunq>n'leCKIIMll caoilcTaaMn MeaoaToMa aonopona, TTpn nocanKe 

"- -Me3oHa Ha aTOM aonopona o6paayeTCH aeilTpanhHaH "-P-cnc

TeMa, KOTopaH IIOKllllaeT MoneKyny ll '6nylKnaeT' B aemecTBe, 

H3-38 OTCyTCTBIIH CBH38HHOil C Heil aneKTPOHHOil o6onO'IKll STa 

CIICTeMa MOlKST o'leHb 6nll3KO nonoilTI! K Hllpy THlKenoro 8TOM8 II 

IIIIOH MOlKST .6b1Tb nepexBa'leH H npoM, 

8 I rnaae n11ccepTau1111 Olll!CblB8IOTCH SKcnepnMeHTbl 
/5/ 

npennpnHHT&Ie c uenbJO Ha6n10neH11H. 3axBaTa "- -MeaoHoB HnpaMn 

CBH3aHHoro aonopona ( aI2) , ilnH 11neHT11q>11Kau1111 aToro aaxaaTa 

l!CllOnb30Banacb peaKUIIH llepeaapHllKII OCTBHOBIIBWerocH "--M830Ha 

Ha npoTOHe 
0 

" + P-" + n 

Ly +y 

( 1) 

llpOT8K810lll8H C BblCOKOil aepOHTHOCTblO (.; 60%). 3Ta peaK!lllH 

11MeeT BeCbMa xapaKTepH&Iil 'noqepK" ( pµcnan .,P-2 y ) , 'ITO 

no3BonHeT HanelKHO a&menH Tb ee Ha q>oHe npyrnx npoueccoa, 06-

paay10m11ecH npn pacnane "o -Me3oHa Y -KB8HTbl ncnyCK8IOTCH C 

yrnoM pa3neTa, naMeHHIOllll!MCH OT 157 no· 180°; aHeprm1 KalKnoro 

y -KBaHTa aaKn10qeaa B nHTepaane 55 ~ Ey ;;; 83 Maa, TToc.rien

aee o6CTOHTenboTBO 1103BOnH eT Bb16paTb nnH per11cTpau1111 y -KBaH

TOB neTeKTOpb! C Bb!COKIIM aHepreTl!'leCKIIM noporoM II C03ll8Tb 

ycTaHOBKy C H113KIIM ypOBHSM per11cTpau11n cpoHa, 3Kcnepl!M8HT8nb

HO 6&mo llOK838HO, 'ITO 38XBaT "- -M830HOB CnOlKHb!MII HnpaMn, 

C KOTOpb!MII XIIMl!'leCKII. CBH3aH Bonopon, He llpHBOllllT K o6pa3oBa-

HIIIO "o -M830HOB ( CM, HlllKe), TaKIIM o6pa3oM, aana'la CBOlll!TCH 

K perncTpau1111 "o -Me30HOB npn OCTaHOBKe "- -M830HOB B Ml!We

HHX 113 aemeCTBa Tllll8 ZHn 

CxeMa 011&1Ta npnaeneHa Ha pnc, 1, "- -Me3oHbl c aHeprneil 

80 Maa oT cnHxpounK~oTpoHa na60paTop1111 Hnep11&1x npo6neM OHHH 

llpoxon11n11 qepe3 Tpll CUHHTnnnHUIIOHHblX C'IST'll!Ka 1,2,3 II TopM0-

3Hlllll8 q>llnbTpbl H OCT8H8Bnl!Ban11cb B Mlllli8HII M, ilnH perncTpau1111 
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Y -Kll8HTO!l OT pacrrana ir
0 

-Me30HOB, B03HHK8I01llHX rrpn OCTa

HO!lKe "- -Me30HOB, 6bmH HCIIOIIb30B8Hb! qepeHKOBCKHe crreKTpo

MeTpbI rronHoro rrornomeHHll, M8IIO'IYBCTllHTenbHbJe K !pOHY IlOCTO

poHHero H3IIy'IeHHll161• CnrHanb; OT crreKTpOMeTpOB H C'IeT'IHKa 3, 

perHCTpHpyromero "- -Me30Hbl, rrocTyrrann B HBHOCeKyHAHyJO CXeMy 

/7/ 
CO!lIIaneHHH • 

ilnll HanaAKH H Kann6poBKH 1;1,1rrapaTypbl B K8'IeCTBe MHilleHH, 

rroMemaeMOH Me)l{ny crreKTpOMeTpaMH, HCIIOilb30Bancg )l{HAKHH BO

nopon, 38IIHTb!H B CTeKnllHHb!H AbJOap. 3HepreTU'IeCKHe rroporH 

crreKTpoMeTpOB Bb!6p8Hbl paBHblMH 20 MsB. TTpu 3TOM scpcpeKTHB

HOCTb perHcTpaUHH y -KB8HTOB OT pacrrana ir
0 

-Me30HOB 6bma 

6nH3Ka K enHHHUe, a ypoBeHb cpoHa - O'IeHb HH3KHM: C ynaneHueM 

MHWeHU CKOpOCTb C'IeTa COllrraneHHH rranana B 20000 pa3. TTpaKTH

qecKH Beeb C'IeT arrrrapaTypb! 6bm CBSl38H C OCTBHOBKBMH 1T - -Me3o

HOB B BOAOpone; rrpH yMeHbllleHHH TOillllHHbl TOpM03Sllllero !pHilbTpa 

H yBenn'IeHHH 3HeprHH "- -Me30HOB no 65 MsB CKopOCTb C'IeTa 

coBrraneHHil rranana 6onee 'IeM B 300 pa3 n Haxonnnacb Ha ypoBHQ, 

COOT!leTCTBYJOllleM 113BeCTHOH BenH'IUHe ce'IeHHll rrepe38PllAKH 1T--Me-

30HOB HaneTy rrpn sTott sHeprnu
181, TaKHM o6pa3oM, B sKcrrepu

MeHTax C )l{UAKOBOAOPOAHOH MHllleHblO IlOK838HO, 'ITO HCIIOilb3yeMall 

arrrrapaTypa naeT ll03MO)l{HOCTb rrpoBOAHTb. uccnenoBamrn rrepe3apllA

KH OCTBHOBHlllllHXCll 1T -Me30HOB C TO'IHOCTbJO, Ha ABB rropllAKa rrpe

Bb!lllBJOllleH rrpenen,_ AOCTHrHyTb!H paHee. 

nocne rrponeneHHll rrpenBapHTenbHhIX sKcrrepuMeHTOB )l{HAKo

BonoponHall MHllleHb Ob!Il8 38MeHeHa MHIJJeHblO H3 rronusTnneHa. 

TTpH 3TOM o6Hapy)l{eHo, 'ITO CKOpOCTb C'IeTa COBrraneHIIH CHH)l{8eTCll 

He no ypOBHll !pOHa, a TOilbKO Ha ABS rropll AKa, H perucTpupyeMb!H 

scpcpeKT CBSl38H C rrpoueccoM, HAYIUHM B MHllleHH! C ynanenueM MH

IJJeHH 113 rry'IKa cirnpoCTb C'IeTa rranana eme B 300 pa3, 

KoHTponbHbIMH 3KCIIepnMeHT8MH IIO.Ha38HO, 'ITO C rromrnTune

HOBOH MHllleHblO Ha6n10naeTCSI HMeHHO peaKUHll ( 1) ·= 

a) 3aMeHa rronHSTHneHoBOH MUllleHH MUllleHbJO H3 rpacpuTa 

yMeHblllana CKOpOCTb C'IeTa B 50 pa3; 
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6) perHCTpHpyeMbie cneKTpoMeTpaMH 'laCTHUbl S!Bml!OTCH 

y -KBaHTaMH i 

B) HX aaeprHH 6nH3Ka K 70 MaB; 

r) ·o6a y -KBaHTa B03HHK8IOT O.Q HOBpeMeHHO; 

a) aa6nroaaBwulicH aqxjlexT, xax H a cny'lae )KH.Qxoro Boaopo

aa, CBH3aJi C OCTSHOBKaMH 77- -Me30HOB B MHWeHH. 

B cneayromeli cepHH axcnepHMeHTOB/B/ ( 2 rnaBa .QHCCepTaUHH) 

6bmo noxaaaHo TaK)Ke, 'ITO! 

e) yrnoBaH KoppenHUHH Y -KBaHTOB npH aaxBaTe 77 -Me30HOB 

B BO.QOpO.QOCO.Qep)KalUHX BemecTBax TaKoBa )Ke, KSK H B cnyqae pe

aKUHH (l); 

)K) HapH.Qy c peaxuueli (1) aa6nroaaeTcH n paauauHoHHbili npo

uecc, aHanorH'IHbIH peaKUHH Ha CB060.QHOM BO.Qopo.Qe 77 +p - y+n • 

IlpoBe.QeHHaH B nepBblX OnbITax oueHKa BepoHTHOCTH Ha6nro.QaB

werocH npouecca W noxaaana, 'ITO aaxBaT 77 - -MeaoHoB CBH3aH

HbIM B rn2 BO.QOpO.QOM no.QaBneH B 150 pa3 no cpaBHeHHIO co CB0-

60.QHblM BO.QOpO.QOMo 

Bo 2 rnaBe am:cepTaunn onncbIBaroTCH axcnepHMeHTb/91 no 

onpeaeneHHIO Z -3aBHCHMOCTH 38.XBSTa 77- -Me30HOB BOnoponoM, 

BxonHIUHM B coe.QHHeHHH THna ZHn (.runpHnb1). B Ka'leCTBe Mnwe-

Hell Hcnonb30BanHCb LiH ' rn rn2 , HO 
11 

H qo2H8 0 A Ha-

nH3 ·nony'leHHblX .QaHHblX noxaaan,'ITO npHBeneHHaH BepoHTHOCTb aa-

XBSTa Pz = -
1-Wz., const • Z - 3 ,5 o D.nH. BeIUeCTB, OTnH'lalOIUHX-
n 

CH TOnbKO 'IHCnOM aTOMOB Bonopona, aanHTHBHOCTb a<p<peKTa Bbmon-

HSieTCH npu6nH)KeHHOo TaK, OTHoweane BepOHTHOCTeH 

H rn 2 oxaaanoc& paBHbIM He 0,5 , _ a 0,39 :!:.0,04, 

W nnSI QI 

B aToli rnaBe onHCbrnaroTcSI TaK)Ke axcnepHMeHTbI no onpeae-

neHHIO BepoHTHOCTH aaxBaTa 77- -MeaoHoli H.QpaMH CBSl38HHOI:'O BO

aopoaa1101. D.nH CBeneHHSI K MHHHMY~Y CHCTeMaTn'leCKHX own6oK 

B H3MepeHHHX Hcnonb30BanHCb nonHaTHneHOBbie MHWeHH, nnoTHOCTb 

KOTOpb!X 6bma CTOnb )Ke Manon, . KaK n nnoTHOCTb )KHnxoro Bonopo

na. IlpH H3MepeHHH )KHnKHH BO.QOpO.Q H 'nerKHH nonHaTHneH' noMe-
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manHCb nOO'lepeaHo B onJtH H TOT )Ke cocy.Q, pacnonO)KeHHblll Me)K.QY 

cneKTpoMeTpaMHo TaKHM o6paaoM, cpaBHeHHe Bb!XO.QOB y-xBaHTOB 

npoH3Bonunocb OTHOCHTenbHblM MeTonoM B ycnoBHHX onaoli H TOH 

)Ke reoMeTpHH onbITa H npH onHHaKOBOM, C TO'IHOCTblO no. ManbIX 

nonpaBOK1 'IHCne OCTaHOBOK 77 -Me30HOB B MHWeHHXo 

D.Ba axcnepuMeHTa/ l 1/ 6bmH BbmonaeHbI nnH npoBepKH cnpa

Be.QnHBOCTH Monenu Ilaaoqicxoro .nnH nepexBaTa 77 - -MeaoHoB B 

Bonoponocoaep)Kamux BemecTBax. Onucaane STHX axcnepuMeHTOB 

COCTaBnSieT conep)KaHHe 3 rnaBbi nuccepTaUHHo 

B nepBOM onbITe B Ka'leCTBe MHWeHH Hcnonb30BancSI 3TaH, no

MemeHHblH B cocy.Q BblCOKoro naBneHHS!o IlnOTHOCTb aTaHa MO)KHO 

6binO H3MeHS!Tb. nyTeM H3MeHeHHSI naBneHHH B npenenax OT 0,0035 

no 0/l90 r•CM3;·· Ecnn o6pa3~IOIUHHCSI npH aaxBaTe nHOHa HeiiTpanb

HblH BonoponHhili MeaoaTOM noxui:taeT Monexyny H '6ny)KnaeT' aa

TeM B BemecTBe, TepSIH nHOH npH CTOnKHOBeHHH c 6onee TH)KenbIMH 

aToMaMH (Monenb IlaHo<pCKoro), TO .HHTeHCHBHOCTb nepexBaTa nuo

HOB non)KHa B HaweM onbITe B03paCT8Tb C yBenH'leHHeM nnoTHOCTH. 

BemecTBa MHWeHH, nocxon&Ky .'IHCno CTOnKHOBeHHll MeaoaTOMa C 

npyrHMH aTOMaMH BemecTBa pacT~T nponopuHoHanbHO nnoTHOCTHo 

EcnH )Ke B nepexBaTe npHHHMaroT Y'I acTHe TOnbKO aTOMbI, CBSI3aH

Hbie C BO.QOponoM B Monexyne, TO HHTeHCHBHOCTb nepexBaTa He aa

BHCHT OT nnOTHOCTH BemecTBa Ml!Wem1. 8xcnep11MeHTanbHO 6bmO 

noKaaaao, 'ITO BepoHTHOCTb aaxBaTa 77 -Me30HOB BonoponoM 3Ta-

H8 noCTOSIHHa B WllpOKOM n11anaa0He 113MeHeH11H nnoTHOCTH aTaHa 

( ., 100). Pacxoi1<neH11S1 c npencxaaaH11S1MH Mo.1:1en11 Ilaaoqicxoro no

ny'leHbI 11 B onbITax C paCTBopaMH, B KOTOpblX 11ccnen0Banocb, KaK 

113MeHSieTCSI BepOHTHOCTb W CH4 O npn paCTBOpeHllll B MeTllnOBOM 

cn11pTe rn .4 0 TSI)KenbIX coneli Li Cl 11 NaJ ( cM. Ta6n11uy 1). 
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Ta6n11ua 1 

BemecTBO MllllleHH rn4 o 18ffi40+NaJ 9UI40+NaJ 3,15QIJ)+LiQ 

W 3KCilo 1 0THo en. 1,00.,!0,08 1,09:!:..0, 12 1, 16±_0, 10 1,05:t..O, 10 

Wpac'l.,oTH. en. 
( Monenb IlaHOq>CKoro) 1,00 0,66±_0, 18 0,4 7!:.0,20 0,49:t_O, 17 

B 4 rnaae OilHCbIBalOTCSI peaynbTaTbl 3KcnepHMeHTOB/ 12, 131, 

KOTOpbie B 3Ha'IHTenbHOi! caoei! '18CTH 6bmH Bb!IlOnHeHbl KaK KOHT

ponbHbJe npH 11ay'leHIIH aaxBaTa 11--Me30H0B SinpaMJI CBSl3aHHoro 

aonopona (cM,rn,2,3), 3axBaT OCTaHOBIIBllll!XCSI 7T--Me30HOB RnpaMJI 

MO}KeT np11aon11Tb K nepeaapSinKe 

" + A z ➔ "o + A z -1 ( 2) 

.llpyr11e KaHanbI peaKUHII aaxaaTa c nepeaapSinKoil, np11aonS1m11e 

K paaaany SI npa, He MoryT peami aoaaTbCSI, nocKonbKY np11 nepeaa

pSillKe Bb1nenS110!llaS1CSI sHeprHSI C0CTaBnSieT T0nbKO 3,5 Msa; PeaK

UIISI ( 2) nnSI Sinep Li, Be, C, Al, Ti, Cu II Pb aaM11 He Ha6n10nanacb, 

aepOSITHOCTb ee nnSI 3TIIX Slllep .s. 10-4. 

3necb }Ke 11anara10TcS1 peaynbTaTbI npennpHHSIToro HaM11 noan-

Hee no11cKa peaKu1111 (2) Ha nerKHX Sinpax 
10 8 • 14 N 

11 
35 a 

KOTOpb!e B OTnH'IHe OT ~aHee nay'leHHblX/l2I11Me10T 113BeCTHble nao-

6apbl C MaccaMH m z-1 • ynoaneTBOpSl!OlllllMH COOTHOllleHHIO 

t!.mam z-mz_ 1+m 11 - -m 110. > 0. (3) 

BenH'IIIHa, CTOSI!llaSI !I neaoil 'laCTII HepaBeH;TBa (3), nnSI
10

B 
14 35 N II Q paBHa COOTBeTCTBeHHO 3,5; 3,9; 3,9 Maa, TaK .'ITO, 

peaKUIISI ( 2) Ha 3TIIX Rnpax OKa3bJBaeTCSI 3HepreTll'leCKH B03MO}K

Hoil •. Hn Ha onHOM 113 3TIIX Sinep peaKUIIIO ( 2) o6Hapy}KIITb He yna

nocb. B 3THX }Ke OilbJTax 6bma onpeneneHa BepOSITHOCTb peaKUIIII 

11 - + 3 He ➔ 11 ° + 3 H • OKa3aBlllaSICSI paBHOil o, 155±_0,011, 'ITO Haxo

nllTCSI B cornacn11 c nony'leHHbIM paHeeI14I aHa'leH11eM O, 158::!:.0,00S. 

10 

B aaKnlO'IHTenbHOil '18CTH rnaBbl 09cy}Kna10TCSI npH'IIIHbl peaKoro 

nonaaneHnSI peaKu11n (2) Ha nerKnx Rnpax. 

B 5 rnaae npoaon11TcS1 06cy}KneH11e ·nony'leHHbIX peaynbTaToa, 

KOTOpbie n0Kaaan11 ( cM.rn.2 11 3), 'ITO MexaHll3M nepex BaTa no 

Monenn IlaHOq>CKoro llrpaeT, no-a11n11M0My, BTopocTeneHHYIO ponb 

npll aaxBaTe 11 - -Me30HOB CBSl38HHb~M BonoponoM, IlOCKOnbKY ue

nhli! pSin 3KCnep11MeHTanbHblX qiaKTOB STOii Monenb!O He 06'bS1CHSl

eTCS1. repwTeilH npennono}KnnI15I, 'ITO KOHCTaHTbI nepexaaTa Me

aoHoB C aTOMOB Bonopona Ha aTOMbl npyrnx sneMeHTOB non}KHbl 

cna6o aaa11ceTb OT z • 3KcnepnMeHTb! nonTBepnm:m 3TO npencKa-

3aHne. B OilbITax co CMeCSIMH raaoB ( ff 2 + Z ) 1 Bb!Il0nHeHHb!X 

/IA/ - /17/ KaK C /l -Me3oHaMII • t TaK II C 11 -ME!30HaMII I IlOKaaaHo, 

'ITO KOHCTaHThl nepexBaTa MeaoHoB OT aonopona Ha Rnpa C aapg-

noM z IIMelOT nHHeilHYIO aaBIICIIMOCTb OT Z ~~. Ilp11 TaKoil aa-

BHCIIMOCTH KOHCTaHT OT Z B Monen11 IlaHoq>cKoro HeaoaMO}KHO 

nony'IHTb o6Hap);}KeHHYIO Ha OilbITe z -aaBIICHMOCTb BepoSITH0CTII 

aaxaaTa TT .-MeaOHOB CBSl38HH:.,JM Bonop0/lOM w (rn,2). 

Ilpn Hanll'IHH peaKoil 38BHCHMOCTII BepOSITHOCTII W OT aapSina 

Z no6aaneH11e K aonoponoconep}KameMy aewecTBY y}Ke He6onb-

11I11x npnMeceil aToMoB c 6onbWHM Z (HanpnMep 11ona) non}KHO 

CllnbHO nonaBnRTb B Monen11 IlaHoq>cKoro aaxBaT 11- -Me30HOB BO-

noponoM. Ha OilbJTe, onHaKo, BepOSITHOCTb aaxBaTa 11 -Me30HOB 

ao~oponoM MeTnnoaoro cn11pTa aoo6me He aaanc11T OT no6aaneH11S1 

aTOMOB C 6onbWHM z B 3Ha'IHTenbHblX KOHUeHTpaullSIX. B MO/len11 

IlaHoq>cKoro CKopocTb nepexaaTa /lOn}KHa BoapacTaTb c yaen11'leHn

eM · a6con10THOil KOHUeHTpaun11 aTOMOB C aapSI/lOM Z 113-38 yaenn

'leHUSI 'IHCna CTOnKHOBeHuil p11- -aToMa C aToMaMH z . O/lHaKo Ha 

onb1Te ·TaKoe aoap_acTaH11e He Ha6n10naeTcS1. HaKoHeu, noKaaaHo, 

'ITO ·BepoSITHOCTb aaxBaTa 11 - -Me30HOB BonoponoM B MoneKyne 3Ta

Ha He aaBHCIIT OT nnoTHOCTU 3TaHa. Bee 3TII q>aKThl CBHneienbCTBY

IOT O TOM, 'ITO 3Ha'111TenbHaS1 ManoCTb BepoSITHOCTII aaxBaTa 11- -Me-

30HOB aonopo/loM sTaHa.o6ycnoaneHa nepexaaToM B caMoi! MoneKyne 
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sTana, a cTannll '6nyJKnanng• ,,- p -aTOMa naeT. M8nblll BKnan 

a npouecc nepexaaTa. 

Llnll o6'bllCH8Hllll OllllCblB88MblX npoueccoB nonoMapeBblM 6blna 
/18/ 

npennoJKena npyrall cxeMa - 'Monenb 6onbwnx MeaoMoneKyn' · • 

B paMK8X 3T0ii Moneim noKaaano, 'ITO npn OCT8HOBKe ,,- -Me30HOB 

a aonoponoconepJKaineM aemecTBe ZH ocnoenasi nx 'laCTb 3axea

Tb1BaeTcsi na M8308TOMHbl8 ypoBHH z,, --MeaoaTOMOB; npyrasi, MeHb

wasi qacTb ( ., 1 /Z ) nonanaeT aa o6mne nnsi ' z n ff MeaoMo-

neKynsipHbl8 ypOBHH, o6pa3ySI Zp,,--cncTeMy. C o6mnx ypoaneii 

M830MoneKynbl ,,-- Me30H 3a C'l8T KOHKypupyIOlllHX panuaUHOHHb!X 

n OJKe-nepexonoa nonanaeT aa paaneneaa&1e ypoann z,,- n 

P" - :-MeaoaToMoB. Ha sToii cTannn nponcxonnT cymei:Taeanoe 

nonaanenne aaxeaTa ,,- -Meaoaoa c.asiaaHHhIM eonoponoM ( ... Z
2 

TaKnM o6paaoM, npn aaxeaTe ,,- -Me30HOB sinpaMH CBSl38HHOro 

) . 

aonopona ocaoBHbIMH si ensi10Tcsi npoueccbt, nponcxons1mne aa Meao

MoneKynllpHoii cTannn. OnnaKo a neK0Top&1x cny'lasix nepexeaT 

(MexaanaM naaocjlcKoro) MoJKeT nrpaTb ocaoeay10 pom:.. TaK, na

np11Mep, e cMecsix raaoe ff 2 + Z , rne MexaaliaM, npennoJKeHHbtii 

noaoMapeBbtM, nonnoCTbIO ncKn10qea, nepexaaT na6n10naeTcll sKcne

pnMeHTan6ao1 16• 171, onaaKo nonaeneane aaxaaTa ,,- -Meaonoe 

·aonoponoM a 3TOM cnyqae aaa'IHTenbHO 6onee cna6oe, 'leM a aono-

ponoconepJKamnx aemecTaax. 

TaKllM_ o6pa30M, B 3KcnepHM8HTaX15, 9, lO, l l, 12, 131• COCT8BHB-

WllX OCHOBY nnccepTaUllll : 

l) 3KCnepnMeHT8nbHO o6aapy)Keff aaxaaT OCTaHOBHBWHXCll 

,,- -Meaoaoa sinpaMn casiaanaoro aonopona a aonoponoc_oneplKa

m11x aemecTaax II naMepeaa aepo!!THOCTb ·sToro npou·ecc!3; 

2) nccnenoeaaa 38BHCHMOCTb aepOS!THOCTll w aaxeaTa 

" -Meaonoa sinpaMn casiaaanoro eonopona B eonoponoconeplK'a-
. Z. -a 5 

mnx coennaeannx OT • n_oKaaano, 'ITO · P z - Z · ' ; 

3) sKcnepnMeaTanbHO npoeepeHbI apencKaaannn Monenn nepe

xeaTa, npennoJKennoii naaocjlcKnM. TToKaaano, 'ITO a aonoponoco

nep)Kamnx aemecTaax aaxaaT " - -Meaoaoa canaailHbIM aonoponoM 

nponcxonnT no naoMy MexaanaMy, BKnan MexaanaMa nanocjlcKoro 

a sToT npouecc Man; 
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4) nccnenoaaaa nepeaapnnKa ocTanoauawnxcn " -Meaonoa 

na nnpax. 3KcnepuMeHTanbHO noKaaano, 'ITO aeponTHOCTb SToro 
~ 3 

npouecca .s:: 10 nnn acex 11ccneaoaaaa&1x nnep, KpoMe He • 

PeaynbTaT&t, uano)Keam,1e a aacTonmeii n11ccepTaunn, nocny

lKnnn ocnoaoii nnn nepecMoTpa npeacTaBneanii o MexaanaMe aaxaa

Ta 1T - -M830HOB CBl!38HHblM BO~OponoM. Bb!nonaeHHb!e 3KCnepHMeH

Tbl llOKa:l/:lnll, 'ITO aaxaaT 1T - -M830HOB CBll38HHblM aonoponoM onpe

aenneTCll ae MeaoaToMnoii, a MeaoMoneKynnpaoii _cTanneA npouecca, 

a nepexaaT a aonoponoconep)Kamnx coennaeansix nrpaeT aTopocTe

neaay10 ponb. 

n ll T e p a T y p a 

l. E. Fermi, E.Teller. Phys., Rev., Zs 399 (1947), 

2, J.S.Baijal, · J.A.Diaz, S.N.Kaplan, R.V.Pyle. Nuov9-~Cim.,~ 
· 711 (1963}. 

B.r.3uaoa, A.Ll.Koana, A.H.Myxna. R.4>., 2,5,859 ( 1965). 

3. M.B.Stearns, M.Stearns, L.LeipLmer. Phys.Rev,, 1081445(1957), 

4. W.K.H.Panofsky, L.Aamodt, H.F.York. Phys.Rev,, Z§, 825 
(1950), W.K.H.Panofsky, R.L.Aamodt, J.Hadley, Phys, Rev., 
§.1, 565 (1951). 

5, A.4>.Llyaaiiriea, B.H.TTeTpyxna, IO.Ll.TTpoKoWKnH, B.H.P&1Kanna. 

:)1(3T4>, 42,6, 1680( 1962). 

6, A,F.Dunaitsev, V.I.Petrukhin, Yu.D,Prokoshkin, V.I.Rykalin, 
Nuovo Cim., ~ 405 (1962). 

7. A.4>.Llyaaiiuea. TTT3, 6,77 ( 1964). 

8. D,Bodansky, A,M.Sachs, J.Steinberger. Phys. Rev., 22, 
1367 (1954); w.Spl:y. Phys, Rev., .22, 1295, (1954); 
J.'l'inlot, A.Roberts. Phys. Rev., _21, 137 (1954); K.Miyake, 
K.F.Kinsey, D.E.Knapp. Phys.Rev,, 126, 2188 (1962). 

9. V.I.Petrukhin, Yu.D.Prokoshkin. Nuovo Cim., ~. 99 (1963), 

JO. A.F.Dunaitsev, V.I.Petrukhin, . Yu,D.Prokoshkin. Nuovo Cim., 

l l. B.H.TTeTpyxna, IO.Ll.TTpoKOWKnH. LlAH,160,1,71 ( 1965). 

12. B.H.TTeTpyxna, IO.Ll.TTpoKowKnH. TTpenpnHT O1151'.H, P-1470, 

Lly6aa, ( 1963). 
V.I,Petrukhin,. Yu.D.Prokoshkin. Nucl.Phys,,M, 414 (1964). 

_13. B.H. TTeTpyxua, IO.Ll.IlpoKoWKHH, A.H.il>unnnnoa. TTpenpnaT OHRH 

P-2780, Lly6aa ( 1966). R.4>., §, 2,327(1967). 

13 



14. o.A.3ailMHJlOPOra, M.M.KymoKHH, P.M:Cymiea, .H.B.<l>anoM

KHH, A.H.<l>nnnnnoB, E.M.llynKo-CttTHHKOB, IQ.A,llJep6aKoB, 

.)1(8T<l>, 1_8, 1267, (1965), 

15 .. c.c.repwTeHH, )1(8T<l>, ~ 706 ( 1962), 

16, c.r.EacnnaJlae, n,<l>,EpMonoB, K,O.Oraaecsrn, )1(8T<l>,~ 

l042( 1965), 

17. B.H.neTPyxna, 10.n.npoKOWKHH, B,M,CyBopoB, npenpHHT OHHH, 

Pl3-390I , lly6aa ( 1~68), )1(8T<l>,49 N~6, 217::\-2180, 1968 r, 

18, n.H.noaoMapeB, nnccepTaUHSI OHHH, l965r, 

19. n,H.hoaoMapeB, H.<l>,, 2,232( 1965; H,<l>., 6,388( l067), 

PyKonncb nocTynnna B naJlaTenbCKnii OTJlen 

I nronR 1969 roJla, 

14 


