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B CTOflKHOBEH~HX PERHT~B~CTCK~X H~EP 



H3y4CHHe HeynpyrHx e3aHMOAe~cTBH~ penATHBHCTCKHX AACP c AA
paMH Ha4anOCb OKOnO 30 neT TOMY Ha3aA,C MOMCHTa OTKP~THA B nep

BH4H~X KOCMH4CC KHX ny4aX AACP C 3aPAAOM Z ~ 2 . 0AHaKO B noc

nCAHHC COAbl HHT CPCC K HCCnCAOBaHHIO xapaK1CPH CTHK HC'ynpyrO r O 
CTOnKHOBCHHA AACP PC3KO B03pOC. 3TO CBA3aHO, C OAHO~ CTOPOH~, 

C nony4CHHCM HHTCHCHBH~X ny4KOB penATHBHCTCKHX AACP H~ YCKO

pHTCnAx,a C APYCOH - C TCOPCTH4CCKHMH HACAMH.B 4aCTIIOCTI1 , npH 
CTOnKHOBCHHH B~COK03HeprH4H~X AACP B03MO~HO nOABnCHHC KonneK

THBH~X npOUCCCOB, npHBOAA~I1X K yeenH4CHHIO nnOTHOCTI1 AACPHOH 
MaTepi1H. np11 3TOM B03H11Kul01 ~YHAaMCHTanbH~C BOnpoc~: KaKHC 

CTCnCHH CB060A~ B AHHaJ-IHKC npOABATCA B AAPC B 3aBH CHMOCTI1 OT 

KOnH4CCTBa nepeAaBaCMOH 3HeprHH7 H3 4CCO OYACT COC10ATb AAep
HOC BC~eCTBO - 113 HyKnOIIOB, MC30HOB, KBapKOO? 1303MO~CH nH ~a-

30B~H nepeXOA73Ta npofinPMa npCACT<JBnACTCA OCLbMa CXCMCl1H4HO. 
Her 4CTKHX TCOPCTI14CCKHX yKa3aHHi1. B HaCTOA~ec epeMA npaKri1-

4CCKH OTCYTCTBYCT H 3KCnCpHMCHTanbHaA HH¢QpMaUHA no yKa3aHH~M 
eonpocaM. 

PacCMOTPHM AnA HarnAAHOCTH npouecc cronKHOBCHHA AAC'P e na-
6oparopHoi1 CHCTCMC. ncpBH4H~H 11MnynbC Ha HyKnOH flAPC!-CH~PAAa 

o~6epCM . . 5 r3B/c. npl1 TtlKI-1X nepBL14H~X 3HeprHAX HancTaiO~ee AAPO 

MO~HO npCACTaBnATb B Blo1/1C' napannenbHOCO ny4Ka HC3aBHCHM~X HyK
nOHOB. np1o1 CTOnKHOBCHHH AApa-cHaPAAa C Mlo1WCHbiO B3i1HMOACHCTBYCT 

HCKOTOPOC 411CnO HyKnOHOO naAaiO~CrO AApa. llanpHMCp, H3 3KCnCpH

MeHT<J I CnCAYCT, 4TO np~-1 C0yAapeHL1AX AACp-Ct~apAAOB ACL1TCPI1A, 
renHA H yrnepOAa C raHT <lnOBOH Mlo1WCHbiO npH nepBio14HOM I-1MnynbCC 

Ha HyKnOII AApa-cHaPAAa P 0 =4 ,2 f 38/c B CPCAHCM Hu OAHO HCyn
pyroc CTOn KHOBCHI1 C B3 ai-1 MOACHCTBYC T 1,6 1 Q,OI.j, 2,86~0, 1 11 (,6~0,3 
HyKnOHOB AACP ACi1repi-1R, renHA H yrnepoAa. TaKI1M oGpa3oM, e 

AApC-MI1WCHI-1 C03AaeTCA nepCCC4CHI1C HCCKOnbKI-1X ny4KOB OTOPI14 ~X 

4acr11u. H3 o6~11x coo6pa~CHI-1i1 npeAnonaraercA, 4TO AnA ¢oPMI1po
But-II-1A 3nC MCHT apHbiX 4aCT HI( 1-13 KBapKOB TpCOyCT Cfl HC'K01 OpOe BpCMA. 

Jlpyri1MI1 CnOBaMI-1, ny40K POIKACHH~X 4ilCTL1q 8 ll<l4ane CO( TOHT 1-13 
KOHCTI-1TYCHTOB, a 3aTeM Ha HCKOTOpOJ-1 pace TOAH1111 01 11<" 1 04HI-1KCl 

npeepautaCTCA 8 Ha6ntOAaeMt~C 8 3K\nC'pi1MCHH' 3nf'J-ICH1 .1J11ibiC 4aCTHtthl. 
C paBIIHM cny4al1, KOC/1 i1 c M11UJCHLIO o3at~M0/1et':1cr oyer OA Ht-1 I a/ H 

ABc'l /0/ HanelaKlUIHX ~iYKJIOIW: 
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3AeCb KPY*KOM o6o3Ha4eHO RApo-MHweHb, 80nHHCTOH nHHHe~ - rpa
HH~a 30H~ ¢QpMHP08aHHR, nHHHRMH /1,2/- TpaeKTOpHH HaneTa~HX 
HYKnOH08, KOHyCaMH - cpeAHHH yrnOBO~ paCT80p, rAe HaXOAHTCR 
oxono nono8HH~ PO*AeHH~X 4aCTH~. HanpHMep, cpeAHHH yron 8~neTa 
17-Me30H08 8 CTa-CTOnKH08eHHRX npH Po= 4,2 r36/c COCTa8-

nReT -50 ° . HMeeTcR npHH~HnHanbHOe OTnH4He cny4ae8 a 111 6. B 
nepBOM cny4ae 4aCTH~~ ~pMHpy~TCR TOnbKO 1113 OAHOrO HCT04HHKa, 
TOrAa KaK 80 8TOPOM B03MO*HO TaK*e oODeAHHeHHe K8apK08 1113 pa3 -
H~X HCT04HHKOB. CneA08aTenbHO, 803MO*HO KOM6HHaTOpHOe yeenH-
4eHHe 8~XOAa HeKOTOp~X 4aCTH~ HnH H3MeHeHHe COOTHOWeHHR 8~XOA08 
~otaCTH~ 8 3a8HCHMOCTH OT 4HCna 83aHMOAeHCT8Y~IJIHX HyKnOH08 RApa

CHaPRAa• 
C MeTOAH4ecKOH T04KH 3peHHR, HaH6onee YA06HOH 111 y6eAHTenbHOH 

no pesynbTaTy, no-8HAHMOMy, cneAyeT C4HTaTb cneAY~Y~ nocTa
H08KY 3KCnepHMeHTa: ¢HKCHPY~TCR AOCTaT04HO TR*enoe RApO-MHWeHb, 
nep81114H~H HMnynbC Ha HYKnOH RApa-cHaPRAa; H3MeHR~TCR aTOMH~e 
8eca RAep- cHaPRA08 I d , He , C 111 T. A./; perHcTpHpyeTcR 8b1XOA 
aHTHnpOTOH08, KOTOpble COCTORT 1113 Tpex aHTHK8apK08 . npH p 0 -
- 5 r3B/c 8b1XOA aHTHnpOTOH08 OTHOCHTenbHO 77- - Me30H08 80 83aH
MOAeHCT8HRX npOTOH08 C RApaMH He3Ha4HTeneH H COCTa8nReT -10-~ 

EcnH peanHsyeTCR K8apKOBaR nna3Ma, T.e . nepeMewH8aHHe BTO
PH4H~X ny4K08 4aCTH~ Ha K8apKOBOH CTaAHH , TO AOn*HO Ha6n~AaTb
CR KOM6HHaTOpHOe yeenH4eHHe 8~XOAa aHTHnpoTOH08. 6yAeT HrpaTb 
Cy1J1eCT8eHHy~ ponb 6HHOMHHallbH~H K03¢¢lH~HeHT C ~ , rAe 0 -4HC-
110 aHTHKBapKo8 a nnasMe. B npoTHBHOM cny4ae e~XOA aHTHnpoTOHOB 
Ha OAHO Heynpyroe B3aHMOAe~CT8He y8ei1H4HTCR npRMO nponop~HOHanb
HO cpeAHeMy 4HCny npOB3aHMOAe~CTB08aBWHX HYKn0H08 RApa-cHapRAa. 

HaeecTHO, 4TO 8~XOA K- -Me30H08 8 NN - 8saHMOAeHCT8HRX npH 
Ha~Hx 3HeprH RX CYUieCTBeHHO noAa8neH no cpa8HeHH~ c 8~XOAOM 
K · -Me30HOB I -10 pas/, 4TO HaxOAIIIT Ka4ecTaeHHOe o6DRCHeHHe 
8 K8apK080H MOAenH. np111 nepeMeWIIIBaHHH K8apK08 H3 pa3H~X nep-
81114H~X 83aHMOAeHCT8HH B~XOA K --Me30H08 no OTHOWeHH~ K K +-Me-
30HaM 1113MeHHTCR C yaenH4eHHeM aTOMHOrO 8eca RAep-cHaPRA08 8 
non b3y K--Me30HOB. 
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AHTHnpoTOHbl H K -Me30Hbl R8nR~TCR He eAHHCTBeHH~MH 4aCTH~aMH, 
AllR KOTop~x AOn*Ho Ha6n~AaTbCR TaKoe RBileHHe. HaH6onee YA06H~ 
4aCTH~bl, KOTOpble COAep*aT 6onee OAHO rO aHTHK8apKa HllH CTpaHHO
ro K8apKa. Ha OCH08e npOCTbiX paccy~AeHIIIH BHAHO, 4TO AllR 77-Me-
30HOB He O~HAaeTCR KOM6HHaTOPHOrO y8eflH4eHHR. Ka*A~H K8apK 
o6DeAHHHTCR C aHTHK8apKOM He3a8HCH MO OT HanH4111R lllnH OTCyTCT8HR 
nna3Mbl. Hao6opoT, cneAyeT O~HAaTb He3Ha4HTenbHOro yMeHbWeHHR 
BbiXOAa 77 -Me30H08 H3-3a 06DeAHHeHHR K8apKOB H aHTHK8apK08 8 

npOTOHbl H aHTHnpOTOHbl. 
TaKHM o6pa30M, perHCTpaUHR KOM6HHaTOpHOrO H3MeHeHHR 8b1XOA08 

PO*AeHHbiX 4aCTH~ 8 aasHCHMOCTH OT aTOMHoro aeca RAep- cHaPRA08 
npH ¢HKCHP08aHHbiX HMnynbcax P 0 H MHWeHRX R8HTCR HHAHKaTOPOM 
HanH4HR K8apK080~ nna3Mbl. He HCKn~4eHO , 4TO RAPO-RAepH~e 
B3aHMOAe~CT8HR npeAOCTaBRT yHHKanbHY~ 803MO*HOCTb AnR noHCKa 

MYnbTHK8apK08biX COCTORHH~. 
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