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J1ccneAOB8HHSI peaKUHA Me)!(Jly cnmKHbiMH SIApBMH C HCITYCK8HHeM HeAT

pOHOB1 T.e. peaxuuA THna ( HI • xn ) noxaaanu, 'ITO 3Ha'IHTenbHaSI 'IBCTb 

9KCITepHMeHT8nbHbiX peaynbT8TOB MO)KeT 6biTb OITHC8Ha Ha OCHOBe CTa

THCTH'IeCKOit MOAenH. 0AH8KO B pSIAe pa6oT yK83biBaeTcSI Ha 3H8'1HTenbHOe 

HeCOOTBeTCTBHe Me)I{Ay npeACK838HHSIMH CT8THCTH'IeCKOA MOAenH H 9KCITe

pHMeHTOMo 3TO npe»<Ae BCero OTHOCHTCSI K BbiCOK09HepreTH'IeCKOH 'IBCTH 

$yHKUHH eoa6y)I{AeHHSI peaxuuA (HI • 
Ill B 'IBCTHOCTH, B pa6oTe 

xn ) 1 T8K H83biBaeMbiM 'XBOCTaM '• 

U ( C 
12 

• xn ) C f B o6naCTH BbiCOKHX 9HeprHH 6oM6apAHPYIOIIIHX HOHOB 

3 
COCTaBnSieT 1-2% OT M8KCHManbHoro. 3To ITpHMepHO B 10 pa3 6onbllie 

3HB'IeHHil:1 O)KHABeMbiX H3 CT8THCTH'IeCKOil: MOAenu. 

Taxoe HecooTBeTCTBHe TeopeTH'Iecxux H axcnepHMeHTanbHbiX naHHbiX 

rOBOpHT 0 HeLIOCT8TO'IHO TO'IHhlX npeACTaBneHHSIX 0 MeX8HH3Me B38HMO-

AeACTBHSI TSI)KenhlX HOHOB C SIAp8MH H npouecce pacnaAa COCT8BHOrO SILipa 

ITpH BbiCOKHX 9HeprHSIX HOHOBo 

CneuuanbHO sonpoc o noBeAeHHH $yHKUHil: soa6y~eHHSI B o6nacTH 

BbiCOKHX 9HeprHA 9KCITepHMeHTanbHO He HCCneAOBBnCSio J1MeiOIIIHeCSI MHOro-
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'IJ:Mcnel!llbie naHHbie ITO $yHKUMSIM Boa6y)KJleHMSI peaKuMI!: ( HI 1 xn ) OTHo

CSITCSI K Y3KOI!: o6naCTM ::meprMI!: B6JIM3H MaKCMMyMa ITOITepe"l:HbiX Ce'IJ:eHMI!:. 

HccnenoBaHHSI B 6onee rnMpoKOM JlHaiTaaoHe sHeprMI!: ITpaKTH'IJ:eCKH He ITpo-

BOJlMJIHCb M3-3a OTCYTCTBHSI ITy'IJ:KOB BbiCOK09HeprM'IJ:HbiX TSI)KeJibiX MOHOB. 

B 1968 rony B flHP OHHH 6hm 3aiTymeH UHKnoTpoH Y-200 1 ycKopSIIO

mMI!: TSI)KeJlbie MOHbl JlO 9HeprMH 20 M sB/ HyKJIOH. 3TO IT03BOJlHJlO aBTOpaM 

HaCTOSIIllel!: pa60Tbi ITpOBeCTH cepMIO OITbiTOB ITO H3MepeHHIO lPYHKUHii B03-

6y)KJleHHSI peaKUMI!: C TSI)KeJlhiMM MOH8MH B lliMpOKOM JlH8ITa30He sHeprMI!:o 

UenbiO pa60Thi 6bmo ITOJiy"l:eHMe nocTosepHhiX pe3ynhTaToB o sepoHT

HOCTM peaKUMI!: C BbineTOM Hel!:TpOHOB ITpM 9Hepi'HSIX 1 cymeCTBeHHO ITpeBbJllia-

IOIIIMX 3H8'1J:eHMS1 1 COOTBeTCTBYIOIIIHe MaKCHMYMY ITOITepe"l:HOI'O Ce'IJ:eHHH. 

DOCT8HOBKa M ITpoBeJleHMe SKCITepHMeHTOB 

B pa6oTe M3MepHJIMCh tPYHKUHM eoa6y)KJleHMH peaKuHI!:: 

Cs 133/Ne2o, 4n/Tb149B 

Pr 141/ C 12, 4n/ Tb 149B 

Hg 204/ C 12, Sn! Rn 211 

198 15 211 
Pt IN , 2nl At 

Bb16op sTMx peaKuHI!: o6ycnosneH cnenyiOIIIMMH ITpH"l:MHaMM: 

Bo-rrepBhiX1 KOHe'IJ:Hbie ITponyKThi peaKuHI!: a - aKTHBHhi 1 'ITO o6ec

ITe"l:MBaeT BbiCOKyiO "'YBCTBHTeJibHOCTb ITpM perMCTpaUHH MaJlbiX ~eKTOB. 

Bo-BTOpbiX1 6hiJlH He06XOJlHMbl MMllieHH C MHHMM8JlbHblM KOJlM'IJ:eCTBOM ITpM

MeCel!: B MHllieHSIX aneMeHTOB C z > Z MMlli 1 KOTOpbie MOI'YT ITpHBeCTH 

K HCKa)KeHMIO MCTHHHOii $opMbl tPYHKUMli B036y)KJleHMSI MCCJieJlyeMblX peaK

UMli aa C'IJ:eT BKnana peaKUHli ( HI t pxn ~ (HI I axn ) H T.Jl. nocKOJlhKY O)KHJl8-

eMbili ~eKT B o6naCTH Bb!COKMX 9HeprMli He ITpeBbilli8Jl J% OT M8KCHM8JlbHOI'O 

ce"l:eHHSI peaKUHft1 ITpHMeCH COCeJlHMX sneMeHTOB B MHllieHSIX lie JlOJl)KHbl 

6biJIM ITpeBhJrnaTh 0 1 5%. B Ka'IJ:eCTBe MHrneHeli ny"l:rne ecero HCITOJlb-
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30B8Tb MOHOH30TOIIHbie aneMeHTbi 1 IIOCKOllbKY 8TO HCKniO'!aeT B03M0)!(

HOCTb o6pa30B8HHH KOHe'!HOrO IIpOAYKTa B peaKUHHX C BbilleTOM p83llH'!HOrO 

'!HCna Heil:TpOHOB. TaK KaK Bbi6op MOHOH30TOIIHbiX aneMeHTOB orpaHH'!eH, 

Mbl o6ny'!allH H ApyrHe aneMeHTbl1 HCClleAyH peaKUHH Ha C8Mb!X TH)Kellb!X 

H30TOII8X H y'!HTbiB8H
1 

'ITO H8 6onee nerKHX H30TOII8X B ecTeCTBeHHOil: 

cMecH rrpo.o.yKTbi o6pasylOTCH B peaKUHHX c MeHblllHM X , 'ITO He MO)KeT 

OTp83HTbCH H8 a4J<jleKTe B o6naCTH Bb!COKHX aHeprHJl:. 

qHCTOT8 MHIIleHeil: KOHTpOnHpOBanaCb MeTOAOM aKTHB8UHOHHOrO aHa-

llH38 c HCIIOllb30BaHHeM peaKTopa HEP-1 011HI1. 

Pe3yllbT8Tbl IIOK838llH1 '!TO IlpHMeCH aneMeHTOB C aTOMHbiM HOM9pOM 

( Z MHIIle + 1) H ( l MHIIle + 2) He rrpeBblll18llH 0,2%. npB T8KOM KOllH

'!eCTBe IIpHMecell:, K8K 6y.o.eT BHAHO H3 pe3yllbT8TOB o6ny'!eHHil:1 a¢<jleKT 

llpeBbiiilaeT <jloa: rrpHMepa:o B 5-10 pas. 

B Ka)KAOM orrbxTe o6ny'!anach cTeHKa MHIIleHell:, 'ITO rroseommo rrpocne-

A~Tb OTHOCHTellbHYlO 38BHCHMOCTb Ce'!eHHll: peaKU:llll: B AH8II830He aHeprHll: 

HOHOB OT M8KCHM8llbHOH AO rropora peaKUHH. Bet> o6ny'I9HHH 6binH Bb!IIOllH9-

Hbi Ha BHelllHHX IIY'IK8X UHKllOTpOHOB Y -200 H Y -300. Pas6poc IIY'!KOB IIO 

9Hepnm He rrpeBbiUian 0,5%. 

1. Cs 
133 

!N/
0 

, 4n/Tb 
14911 

MHIIleHH H3 Cs 133 nsroTOBllHllHCb rryTeM BaKyyMHoro HaiibmeHHH Ha 

anlOMHHHeBylO IIOillJO)KKY• TonUIHH8 MHIIleHell: COCT8Bl1Hll8 250 MKr/cM2~ 
_ 

5 
• lQ HOHOB • 

J.1HTeHCHBHOCTb IIY'IK8 HOHOB ceK 

cl>yHKUHH B036y)KJ19HHH1 IIOllY'leHHSH B OilbiT8X1 rrpeACT8BlleHa Ha pHc.1. 

B o6naCTH HH3KHX aHeprHll: KpHBaH HMeeT THIIH'IHYlO llllfl HCIIapHTenbHbiX 

peaKuHll: <jlopMy c pesKo Bbxpa)KeHHbiM MaKCHMyMoM rrpH E = 92 Mae. 

B o6nacTH BbiCOKHX aHeprHll: crra.o. ce'!eHHfl rrpoHCXO.D.HT sHa'IHTenb.HO cna6ee, 

'!eM 8TO cne11yeT H3 HCIIapHTellbHOll: TeOpHH. npH aHeprHH HOHOB £ = 

= 170 M aB rrorrepe'!HOe ce'!eHHe peaKUHH 
Cs 133 ( N e :.10 , 4 n Tb 149 11 

COCT8Bllfi~T 0,5% OT MSKCHM8llbHOrO H IIpH ll8llbHell:IlleM yeenH'!9HHH 8H9p-

rHH MeHf!eTcH cna6o. 
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133 20 b 1496 

PRe. 1. cf>yHKUH.SI soa6y)I(JleHH.SI peaKUHH Cs { Ne , 4n ) T 
1 - 9KCnepHMeHTanbH8H KpHB8Hi 2 - pacqeT no MOJlH~HaHpOBaHHOft ~OpMyne 
ll)KeKCOHa; 3 - pacqeT no MOJlenH npeJlpaBHOBeCHOA 9MHCCHH. 

'lfHcToTa MHweHeA oTHOCHTen&Ho Ba H La (He 6onee 0,1%) noaso

nHeT yTBep>K,Il8Tbo qTo BblCOK09HepreTHqeCKHA "XBOCT" ~yHKUHH B036y)K

JleHH.II He MO)KeT 6&1Tb o6'L.SICHeH BKn8JlOM peaKaHA, HJlylllHX H8 npHMeC.SIXe 

1496 
Un.SJ onpeJleneHHH B&IXOJla Tb Ha TH)Ken&IX rrpHMeCHX 6&mo rrpo-

seJleHo o6nyqeHHe uccneJlyeMblX MHWeHeA MeHee TH)KenblMH HoHaMH. 
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B '18CTHOCTR1 o6ny'leHRe ROHBMH 0 16 
noxaaano, 'ITO BKnaa peaxnsA 

Ha npsMecHx La 'a 6onee THJKen&IX :aneMeHTOB He npeBbiWan 10-15% oT 

Ha6moaaeMoro sciKPexTa B o6nacTH BbiCOKHX sHeprsA. 

2. Pr 141 (C l2,4n) Tb 1496 

UnH saroToBneHHSI MsweHeA npHMeHHnCH XHMH'IecKH 'IHCT&IA sneMeHT 

Pr 
141 

(npHMecs Nd s 6onee THJKen&IX sneMeHToB He 6onee 0,2%). KoTo-

p&xA B BH.Ile C09.1lHHeHHSI Pr2 0 
3 

H8HOCHnCSI Ha 8niOMHHHeByiO noanoJKKy. 

TonmsHa MHweHeA cocTaBnHna 800 MKrlcM2. PeaynhTSThl saMepeHHA npea

cTaaneH&I H8 pHCe 2. neaag B9TBh KpHBoA, BKniO'I8SI M8KCHMyM
1 

npe.llCTaB

nHeT co6oit THnH'IHyiO ~yHKIIHIO B036yJK.IleHHSI HCnapHTenhHOit p98KIIHH
1 

cnpa

Ba Ha6niOaaeTcH BhlCOKOSHepreTH'IecxsA 'xaocT'. BenB'IBHa ce'leHHSI 

B o6naCTH llbiCOKBX 9HeprHA COCTSMSieT 0,8% OT M8KCBM8nhHOro C9'19HBSI 

p88KJIHI. 

Puc. 2. ~YBKIIHH Boa6yJKile

HHH peaKUBB Pr 1 41( C 12
1 

(j 
0/riH. 

4n ) Tb 1496 • 1 - excnepu

Me&TanhHBH KpHBaSI; 2 - pac

'19T no MO.IlH~BUBpOBSHHOA 

~opMyne ll1KeB:cosa; 8 - pac- · 

'leT no Moaenu npeapaaso-

, Bee& oft SM~CCBBe 
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nnH OUeHKH BKnaaa peaKUHil:1 HLlYlllHX Ha TH)!{enbiX IIpHMeCHX
1 

6binO 

Pr 141 B 11 
IIpOBeaeHO o6nyqeHHe MHl!IeHell: H3 HOHBMH • PeaynbTBTbl 

o6nyqeHHH IIOK838nH1 'ITO BKnaa peaKUHil: Ha IIpHMeCHX
1 

IIpHBOLlHlllHX K 

Tb 149 g 
o6paaoBaHHIO , He rrpeBbilliaeT 10% OT Ha6niOaaeMoro a4>$exTa. 

3. Hg2o2(C 12,3n)Rn 211 

Hg 2o4(C 12, Sn)Rn 211 

ITpH H3MepeHHH CTOIIKH MHllieHell: H3 ecTeCTBeHHOH CMeCH H30TOIIOB 

pTyTH1 TOnlllHHOH 300 MKr/cM2, 6bin8 H3MepeHa HHTerpanbHaH $yHKUHSI 

211 211 
Boa6y)!{lleHHR peaKuHll:, IIpHBOllRlllHX K Rn • B aTOM cnyqae Rn Mor 

# 

o6pa30B8TbCSI B peaKUHSIX C HCIIapeHHeM Tpex H IIHTH Heil:TpOHOB. HaH6Dnb-
211 

lliHH BKnaa B BbiXOll Rn aaeT peaKUHSI C HCIIapeHHeM IIHTH Heil:TpOHOB, 

IIOCKOnbKY peaKUHSI C HCIIapeHHeM Tpex Heil:TpOHOB 3HB'IHTenbHO IIOllaBneHa 

KynOHOBCKHM 6apbepoM. 

ITpencTaBneHHasr Ha pHc. 3 $yHKUHH Boa6y*llelmsr, KaK H rrpellbiltylllHe, 

HMeeT TeHaeHUHIO K 6onee IInaBHOMy CIIaay Ce'leHHH B o6naCTH Bb!COKHX 

8HeprHll:1 'leM B HCIIapHTenbHblX peaKUHHXo BenH'IHHa ceqeHHH IIpH MBKCH

ManbHOilt aHeprHH 200 J\1aB COCTaBnSieT"' 0,3% OT MBKCHManbHOro ceqeHHSI 

peaKUHH. 3Ty BenH'IHHy Henb3SI 06~SICHHTb BKnallOM peaKUHH
1 

HllYlllHX Ha 

IIpHM9CSIX CBHHUa H 6onee TSI)!{enbiX aneMeHTOB, IIOCKOnbKy yKB38HHhie IIpH

M9CH He rrpeBbillianH 0,02%. 

4. Pt
198

(N
15

,2n)At
211 

CTOIIKa MHllieHell: H3 ecTeCTBeHHOH rrnaTHHOBOH $onbrH
1 

TOnlllHHOH 
15 

1 /L , o6nyqanacb HoHaMH N • Hac HHTepecoBan Borrpoc, KaK HaMeHRIOT-

csr "'XBOCTbi" $yHKUHH B036y)!{lleHHSI B 38BHCHMOCTH OT 'lf{Cna HCIIYCKaeMbiX 

HeATpOHOB. Mbi He Ha6niOaanH At 
211 

B llHarraaoHe aHeprHA HOHOB E 

= 100-250 M sB. BepxHHA npeaen ceqeHHsr HccneayeMoll: peaxuHH He rrpe

BhimaeT a = lQ-29 CM2. 
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PHc. 3. lf>yHKUHSI Boaoy>K.oeHHSI peaxun~ Hg C 3,5n Rn 

} - 9KCnepHMeHTanbH8SI KpHB8Sij 2 - pacqeT no MO.Qif~HUHpOB8HHO~ ~OpMyne 
ll>Kexcoaa; 3 - pacqeT no Mo.oenH rrpe.opaeaosecao~ 9MHCCHH. 

TaKHM o~paaoM, B axcnepHMeHTax aa.oe>Kao ycTaaosneao, qTo B ~YHK
UHsrx soaoy>K.oeaHsr peaxuH~ ( HI , xn ) Ha6nJO.Q8JOTcsr BbiCOKoaaepreTH

qecKHe "'xsocTbi ... BenHqifHa rrorrepeqHbiX ceqeHHii B oonacTH BbiCOKHx aHep

rHii COCTaBnsreT == 0,3 - 0,5 % OT M8KCHManbHbiX 3HaqeHH~. 
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06cymneuHe peayu&TaTos 

ITpH aaauHae nouy'leHHbiX peayu&TaTos Mbi npe>K.Ile scero SblnouaHuH 

paC'IeTbl ~yHKUHft S036y>KJleHHH S paMKSX CTSTHCTH'IeCKOft MoaeuH fiO M0-
/2/ 

aH~HuHposauaoft ~opMyue .UJKeKcoaa • CpasaeHHe aKcnepHMeHTaUbHbiX 

H TeopeTH'IeCKHX peayUbTSTOS (pHCe 1-3) llOK83biSSeT1 'ITO S 06USCTH 

SbiCOKHX aaeprHft HMeeTCH cymecTseaaoe paauH'IHe, no Kpaftaeft Mepe, s 

10
3 

paa • 

.UuH o5~HCHeHHH SbiCOKOaHepreTH'IeCKHX 'xSOCTOS' S UHTepaType npea-

uaraiOTCH cueayiPwHe MexaHH3Mbi: 
/3/ 

1. MexaaHaM npHMoro Sbi6HsaHHH • 2. MexaHH3M uoKau&aoro 
/4/ /5/ 

HcnapeHHH 3. MexaHH3M npeapasaosecaoft SMHCCHH • 

MexaaHaM npHMoro Sbi6HsaHHH npeanouaraeT, 'ITO peaKuHH HaeT s asa 

aTana. HaueTaiOwHft HOH nepeaaeT aaa'IHTeu&HyiO qacTb csoel aaeprHH 

oaaoMy HUH rpynne aeATpoaos H noruomaeTcH HapoM, KoTopoe aaTeM 

HcnycKaeT ewe aecKoUbKo 'laCTHU s npouecce HcnapeHHH. EcuH yqecTb 

HMnyu&caoe pacnpeaeueaHe HyKuoaos s Hape, MO)I(HO nouy'IHTb yaosueTso

pHTeu&aoe COrU8CHe TeopeTH'IeCKHX H 3KCnepHMeHT8UbHbiX ~YHKUHA S03-

6y>KJleHHHo OaaaKo aTOT MexaHH3M npeanouaraeT, 'ITO s cneKTpe aeATpoaoa, 

BbineT8IOWHX S peayu&TaTe aTHX S38HMOaeiCTSHI1 aOUJKHbl npHCyTCTSOS8T& 
-8 

'laCTHilbl c aueprHHMH 80-100: Mas s KOUH'IeCTse 10 oT o6mero 'IHCua 

HeiTpOHOSo nuH nposepkH aTOrO npeanOU0)1(9HHH 6bin nposeaeH aonOUHH

TeUbHbii aKcnepHMeHT c noMOWbiO noporosblx aeTeKTopos aeATpouos. BbiliB 

H3MepeHbl fiOTOKH HeiTpOHOS C aseprHHMH > 20,3 Mas s peaKilHH 

C 12 
( n 2n ) C 11 

H 50 M 8 .209( > as S pe8KilHH l 
-4 

IToToK seATposos c aseprHeA >50 Mas se npes&xwau 10 

"f ). 
OT nouuo-

ro noToKa. 3TH aaBBbie He coruacyiOTCH c npeanouo*eBHeM o Sb16HBaBHH 

oasoro seATposa. BoaMoJKHoCTb *e oauospeMesuoro Sb16HsasHH asyx HUH 

6ouee ueATposos c· sueprHHMH 30-35 Mas, no-sHaHMOMy, MauosepoHTBa, 

XOTH H Be MOJK9T 6biTb fiOUHOCTbiO HCKUIO'IeBa. 

10 



/4/ 
B paHHeu pa6oTe BeTe1 paccMaTpHBasr sonpoc o BOSMO:lKHbiX 

OTKliOHeHHSIX OT HcnapHTellbHOH MO.Ile.IIH sr.nepHbiX peaK!lHii: 1 fiOKasa.n 1 'ITO 

TSI>Ke.nasr 'laCTH!la Bb!COKOH 9HeprHH 6y.neT TepSITb npaKTH'IeCKH BCIO CBOIO 

9HeprHIO B fiOBepXHOCTHOM C.noe Sl.llpa. 3TO npHBe.lleT K HHTeHCHBHOMy 

'.noKa.nbHoMy aarpesy' 'laCTH sr.nepaoro o6~eMa, HS KoToporo MoryT HCna

psrTi>csr 'laCTHUbl C 9Hepr!ISIMH1 3Ha'IHTe.nbHO npeBbiWaiOUIHMH 9HeprHH 

'laCTHU1 Rcnapsr!OUIHXCSI HS paBHOBecaoro sr.npa. fRnoTesa BeTe 6bma pas-

/6/ 
BHTa B pa6oTe KauH.na • Mo.ne.nb .noKa.nbHoro HcnapeHHSI srs.nsreTcsr 'IHCTo 

K.naCCH'IeCKOH H HCfiO.IIbSyeT rpy6hle npe.nno.no>KeHHSI 0 Sl,!lpe KaK CHCTeMe 

qacTHU 1 .noKa.nHaosaHHhlX B npocTpaHCTBe Koop.nHHaT H HMny.nbcos. TaKasr 

MO.Ile.nb KaqeCTBeHHO o6~SICHSieT fiOSIB.neHHe BhlCOK09HepreTH'IeCKHX 'XBOCTOB' 

B ~YHKUHSIX B036y>K.IleHHSI1 O.llHaKO BBH.IlY OTCyTCTBHSI MaTeMaTH'IeCKoro 

annapaTa Mone.nH TPY.IlHO Cy.llHTb 0 CTeneHH ee COOTBeTcTBHSI 9KCnepHMeH-

TallbHbiM .naHHbiM • 

Bonee KoppeHTHbilt no.nxo.n K o6~srcHeHHIO BbiCOKOaHepreTH'IeCKHX 

/5/ 
'XBocToB' npe.n.no>KH.n fpH~~HH • OcHoBHoe npe.ono.no>KeaHe ero MO.nenH 

SaK.niO'IaeTCSI B TOM1 'ITO aHeprHSI Ha.neTaiOUieH 'laCTHUbl nepBOHa'la.nbHO 

pacnpe.ne.nsreTCSI Me>K.Ily He6o.nbWHM 'IHC.IIOM HYK.IIOHOB H .llbipOK ( 9KCHTOHOB) • 

B .nanbHeltweM cHcTeMa 'lepes cepHIO .nsyxqacTH'IHbiX ssaHMo.neltcTBHH 

.llBH>KeTcsr K paBHosecHoMy qacTH'IHO-.IlbipO'IHOMy pacnpe.neneHHIO. CocTosr

HHe Sl.llpa xapaKTepHSyeTCSI 'IHC.IIOM 'laCTHU H .llbipOK 1 Bos6y>K.naeMbiX H3 

OCHOBHOrO COCTOSIHHSI. ITpe.nnonaraeTCSI1 'ITO BCSIKHlt pa31 Kor.na HyKliOH 

nepeXO.IlHT Ha O.llHO'IaCTH'IHOe COCTOSIHHe1 B KOTOpOM O.llHH 9KCHTOH HMeeT 

aaeprHJO E 0 1 a ocTaBwasrcsr qacTb axcHTOHOB - aaeprHJO E - ( E 0 + B) 

r.ne E - aaeprHsr HaneTaJOmero HoHa, B - aHeprHsr CBSISH HyxnoHa B 

sr.npe, Mo>KeT ocymecTBHTbcsr aMHCCHSI aToro HyxnoHa. PaccMaTpHBasr see 

B03MO>KJibie nepeXO.Ilbl B Sl.llpe npH ero · npH6.1IH>KeHHH K paBHOBeCHOMy pac -

npe.neneHHIO 'laCTHU H .llbipOK 1 MO>KHO HaltTH fiOliHYIO BepOSITHOCTb 9MHCCHH 

'laCTHUbi HS npe.npaBHosecaoro sr.npa. 
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/7/ 
EnaHH rrpHMeHHn Monenb fpH~HH8 }lnR o6bRCHeHHR XBOCTOB 

¢yHKUH:ii: Boa6y)KlleHHR peaKun:ii: ( a xn ) • BepoRTHOCTh 8MHCCHH 

"18CTHU bl H3 R}lpa rronaraeTCR paBHO:ii:: W (E) d£ = f p (£}d £ + ( J -· f} p (£) d£ • 
p 

rne P(£)dE - BepoRTHOCTh :aMnccnn Ha paBHoBecHoro Rnpa, P (E)d£ p 

BepOH'l'HOCTb 8MHCCHH H3 rrpoMe)!{yTO"'HbiX COCTORHHH1 f - nonR rrpenpaB-

HOBeCHO:ii: 8MHCCHHo 

/8/ 
fpntjJ!jJHH , HCCnenyR 38BHCHMOCTb t!JyHKUHH Boa6y)KlleHHR OT Ha"'anb-

HOrO "'JICna ,"18CTHU H JlblpOK 

11 XBOCTOB"' CO 3Ha"'eHHeM n; 

n it CBH3an ITOBeneHHe Bb!COK08HepreTH"'eCKHX 

171 
• McrronbayH :aTy aaBHCHMDCTh, EnaHH nnH 

peaKUHfi c a - "'acTHuaMH rrony"'nn Hanny"'rnee cornacne TeopeTH"'eCKHX 

H 9KcrrepnMeHT8nbHb!X KpHBbiX rrpn 3Ha"'eHHH n i = 5, 

CnenyH MeTony EnaHHa, Mbi cnenann rrpn6nn>KeHHbie pac"'eTbi tPYHKunft 

Boa6y)!{nennH. OrrTnManhHbie peaynbTaTbi 6binH nony"'eHbi npn n ; = 7 n 

f = 5%. PeaynbTaTbi pac'tleToB npencTaBneHbi aa pnc. 1-3. 06parnaeT 

aa cc6H BHHMaHne TOT ¢aKT, 'lTD nnH N e 
20 

n C 
12 

ana'leHHR aaqanhaoro 

qncnll 3Kl:HTOHOB o~UHlaKOBbi. BblllCHeHne neTanbHol:t 38BHCHMOCTH aHaqem!R 

n i oT MaCChi noaa Tpe6yeT nanbHeifwnx nccnenoBaHnil: c paann"'HhiMH 

Heil:TpOHhi B npenpaBHOBecaofi ¢aae pacnana R!lpa 6yny'l', rro-BHJlHMo

My, BhmeTaTb c 6nnaKHMH :aHeprnSIMH (B HarneM cny"'ae -; "'30-35 M:aB), 
n 

Ma JU'I!lHhiX rroporoBbiX naMepeHnil: 6binO HaiiaeHo, 'ITO aei1TpOHOB c :aHepriHI

-3 
MH 30-35 M :aB BblllOTaeT oKono 10 OT o6mero qncna, 'ITo no nopsraKy 

BenH'UiHbl COrnacyeTCSI C Jl8HHblMH t!JyHKUHil: B036y)!{JleHHSI, 

CpaBHHB8R paCCMOTpeHHbie MeX8HH3Mbl B38HMOJl9il:CTBH!1 Ha OCHOBe 

HMeiOtiiHXCR Jl8HHblX1 Henb3R OTJl8Th OKOH'laTenbHOe npellDO'lTeHne OJlHOMY 

H3 HHXo MO)!{HO nHllib OTMeTHTb1 "'TO MOJlenb npeapaBHOBeCHOH 8MHCCHH 

ny"'rne apyrnx orrnchiBaeT Hallin :aKcnepnMeHTanbHbie peaynbT8Tbi, H o, B 

ITpHHUHD9 1 He HCKnl0"18eTCR B03MO)!{HOCTb cyneprro3HUHH H9CKDnbKHX Mexa

HH3MOB E38HMO}l9HCTBHS!o 
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