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mumym JtOepHbiX uccAeooaaHuu ,ay6Ha 

BeeOeHue 

HccneAonauae 3HepreraqecKoro H 3apJIAOBoro cneKrpon 
qacTHU or pacnaAa JIAeP pa3naquoro aroMuoro neca npa 
cronKHOBeHHH c 6~crp~MH qacrauaMH Aaer cneAeHHJI AnJI 
BWJICHeHHJI MeXaHH3Ma HX B3aHMOAe~CTBHJI C JIApaMH. 3TO 
B3aHMOAe~CTBHe uaqauaeTCJI CTOllKHOBeHHeM uaneraJOLUe~ 
qacTHU~ c uyKnouaMH Jiapa H B pJiae reoperaqecKHX pa6or 
nocneauero npeMeHH lt-<1 I noaqepKanaercJI aurepec K 
HCClleAOBaHHJIM CTOllKHOBeHH~ C JIApaMH AllJI B~JICHeHHJI 

reuepaUHB qaCTHU B aapoHHWX CTOllKHOBeHHJIX. 
Hurepecuo conocranneuae pe3ynLraron B3aHMo-

Ae~cTBHJI c JIApaMH . oauoro uyKnoua a anyx cna6o 
CDJI3aHH~X, HallpHMep, Ae~TOHa. 

3uepreraqecKH~ cneKTP qacrau or pacnaaa Haep /n oco-
6euuocra, ero MJirKaJI qacrb/ onac~nancH B 6onee pauuax 
pa6orax ua ocuone KacKaauo-acnaparenLHO~ Moaena. Oa
uaKo npH 3TOM o6uapy)I(HllCJI PJIA rpyauocre~: uanaqae 
oqeHb MeAneHHWX /noa6apLepH~x/ qacTHU H TJI)I(en~x cllpar
Meuron, pacrJiuyrw~ "xnocr" qacTHU c 6onLWO~ 3Heprae~. 
3ro o6ycnonano noJinneuae pa6or 15-10 I, B Korop~x paccMa T
panaJOTCJI HepanHonecH~e npouecc~. r .• e. acnycKaHHe qacrau 
paHLWe AOCTH)I(eHHJI COCTOJIHHJI CTaTHCTHqeCKOrO paBHO-

BeCHJI. 
B pa6ore IHI KonneKTHBHoe no36y)l(aeHHe JlaepHo~ 

MaTepHH 6~CTpO~ qaCTHUe~ npHBOAHT K pacnpocrpaHeHHIO 
yaapHO~ BOllHW, Ha OCHOBe qero B/121 Ofi'bJICHJieTCJI B~lleT 
qacrau c Z > 3 . )l.anLHe~waJI pa3pa6orKa MOAenH yaapHo~ 
BOnH~I13- 15 r U03BOllHlla aBTOpaM1 151 OUHCaTb 3KCUepB-

MeHTallbH~e pe3ynLrarw 1
16 I. 
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B uacToJn~eii pa6oTe coo6maroTC.II ~aHHLle no 3HepreTH

'ICCI<OMY H 3ap.II~OBOMY cnei<TpaM Me~JICJfHLlX 'laCTH~ npu 

BlaHMO~eiicTBHH c rpynnaMH .11~ep C, N , 0 H Ag , Br 
npoTouoa npu 70 T3B/c H ~eiiTouoa npu 9,4 T3B/c. llpo

BO~HTC.II COnOCTaBJICHHe C ~pyrHMH ~aHHLlMH H MO~CJIJIMH 

B3aHMO~eHCTBHJI. 

IlpoeeOeHue 3KcnepuMeHma 

,UJI.II HCCJIC~OBaHHJI B3aHMO~eiiCTBHJI npOTOHOB C HMnyJib· 

COM 70 H ~eHTOHOB 9,4 T3B/c C JICf'I<HMH H TJI)I(CJlbiMH .II~
paMH B OnbiTaX HCnOJib30BaJIHCb liloT03MYJibCHH ~BYX THnOB: 

1 - CTaH~apTHa.ll 3MYJibCHJI I>P-2 H 2 - 3MYJibCHJI I>P-2, 
nponuTauua.ll 3THJieHrJIHKOJieM ( CH 2 OH) n. 

MeTo~ui<a pa3~eneuu.11 BlaHMo~eiicTBHii ua rpynnax .11~ep 
onucaua a pa6oTel17 / H a IlpU/WJICeHuu 1. 

Ha puc. 1 noi<a3aHbl KPHBble JaBHCHMOCTH npo6era 

npOTOHOB OT 3HeprHH ~JIJI 3MYJibCHH 1 H 2. 
KnaccullluKa~H.II qacTH~ a 3Be3~ax ua s , g u b qac

TH~Ll /peJIJITHBHCTCI<He, cepble H qepHble/ npOH3BOAHJIOCb 

c noMOI.QbJO HJMepeuuii J /J 
0
,npuqeM Ja 3Tanou 6panocb J 

0
-

'IHCJIO cryCTI<OB Ha CJie~ax nepBH'IHbiX qacTH~. 

B ma6A. 1 npuae.n;eua JaBHCHMOCTb cpe~uux aenuquu, 

xapai<TepuJyromux reuepa~HJO qacTH~ ~JI.II oT~eJibHbiX rpynn 

Jl~ep H HX pacna~ ~Jig B3aHMO~CHCTBHJI npOTOHOB H .L{eHTOHOB. 

Bee Me~neuuble b -qacTH~bl npocne)I(Haanuch .1.1.0 ocTa

HOBKH B 3MYJILCHH H npOBO~HJiaCb ~HCKpHMHHa~HJI b - l.faCTH~ 
no 3ap.11~aM Z = 1; 2 u Z 2. 3 BH3 yanbuo no cne~yron~HM KPH

Tepu.IIM: no TOJIJ.IUIHe cne~a, cy)l(eHHJO cne~a a KOH~e. uanu

'IHIO pa3pb1BOB B CaMOM KOH~e CJie~a BCJIC~CTBHe YMCHbWCHHJI 

3ap.ll~a npH laXBaTe op6HTaJibHbiX 3JICKTpOHOB. qaCTH~bl 

C Z > 3 OTJIHl.faiOTCJI 6onee CHJILHbiM Bblpa)I(CHHCM 3THX npu-

3HaKOB, a TaK)I(C COe~HaJILHbiMH npH3Hai<aMH, HanpHMep, 
8 Li H 

8 B ~aiOT MOJIOTK006pa3Hble CJIC~bl, a pacna~ 8Be 
~aeT napy a -qacTH~ C npu6JIH3HTCJibHO O~HHaKOBbiMH npo-

6eraMH, JICTJII.QHMH nO'ITH B O~HOM HanpaBJICHHH. 0~H03a
p.II~Hble l.faCTH~bl Cl.fHTaJIHCb npOTOHaMH, a ~BYX3ap.II~Hble -

a -qacTu~aMH. 
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~JHI ICOHTpOllJI Ha~e)I(HOCTH 3TOH ~HC:KpHMHHa.UHH H3 BCeii 
COBO:KynHOCTH 'laCTH.U C 3apJI~OM Z= 2 6hlna Bhl~eneua rpyn
na 'laCTH.U C yrnOM Ha:KllOHa IC nnOCICOCTH 3MYllLCHH a.:_-; 31° . 
qHCllO Ta:KHX 'laCTH.U COCTaBHllO 234, a CYMMa CTaTBeCOB -
436. CyMMa acex qacTH.U c z = 2 6e3 orpaHH'IeHHJI no yrny 
ua:Knoua paaua 560. 0TciO~a cne~yeT, 'ITO c yaenH'IeHHeM 
yrna Ha:KllOHa IC nnOCICOCTH 3MYllLCHH paJ~eneHHe npOTOHOB 
H 'laCTH.U C Z = 2 yxy~waeTCJI /Ha6niO~aeTCJI npHC'IeT npo
Touoa IC qacTH.UaM c z = 2 I. 

llocne paJ~eneHHJI 'laCTH.U no lapJI~aM, HcnonLJYJI :KpH
BYIO puc. 1, npoHJBenH nepec'leT npo6eroa qacTH.U 
Hl 3MynLCHH 2 B 3MynLCHIO I. Ha puc. 2a, 6 npHBe~euo pac
npe~eneuHe no npo6eraM B 3MynLCHJIX I H 2 ~nJI npoToHoB 
H ~eHTOHOB, HOpMHpoBaHHOe Ha O~HHa:KOBOe 'IHCllO 'laCTH.U. 
ECllH B3JITL OTHOWeHHe 'IHCna 'laCTH.U, HaXO~JI~HXCJI B HH
TepBalle 0-100/t IC nOllHOMy 'IHClly 'laCTH.U, TO ~llJI npOTOHOB 
70 r3B/c nony'IHM: ~llJI 3MYllLCHH 2 - 0,36±0,02 ~llJI 
I - 0,27±0,02, ~llJI ~e~TOHOB - 0,38 H 0,28, COOTBeTCTBeH
HO. 

Ha puc. 3 A1IJI npOTOHOB npa 70 r3B/c npHBeAeHo pac
npeAeneuae no npo6eraM 'laCTHU B o6nacTH I' _ I001t ua 
JIApax (', 0 ; Ag, Br H Ag, Br c N~ ·_fi. 
CpeAHee 'IHcno 'qacTHU c npo6eroM H , JOOJt B 3Be3Aax ua 
ller:KHX H TJI)I(ellLJX Jl~pax COCTaBllJieT: nCO= I,0±0,I; 
nAg, Br = 2,0±0,I5. Ecna ua Jl~pax .·\g, hr oTo6paTL 
3Be3Ahl N h :..: 6, TO nony'IHM: n Ag, Br = I ,06±0, 15. 
~llJI CTOll:KHOBeHHJI ~eBTOHOB: n c,o =I ,0±0,15; nAg, Br = 
= I,9±0,2. 

/B flpUAOJICeHUU 2 npHBeAeH Apyrou pacqeT 3THX BellH'IHH, 
npHBOAJI~HH K TeM )l(e pe3yllLTaTaM/. 

3TH AaHHLie, a TaK)I(e pac. 2,3 yKa3hiBaiOT ua ueaoJ
MO)I(HOCTL pa3AelleHHJI BlaHMOAeHCTBHJI Ha rpynnax TJI)I(ellLIX 
H nerKax JIAep, no KPHTepaiO R .c: I? min , 'ITO npeAnonaranocL 
Ha OCHOBe OUeHKH KYllOHOBCKOrO -6apLepa JIAep. 

llepeu~eM K 3HepPeTH'IeCKOMy cneKTpy 'laCTHI{. 
3ueprHJI 'laCTHU C H3BeCTHOH MaCCOH H 3apJI~OM CBJI-

3aHa C npo6eroM COOTHOWeHHeM E =aRm. ~llJI npOTOHOB 
B CTaH~apTHOH 3MYllLCHH a = 0,25I, m = 0,58I, a B Ja
rpy)l(eHHOH a = 0;227, m = 0,568. ~llJI B3aHMO~eHCTBHJI 
npoTOHOB ua puc. 4a ~au 3HepreTH'IeCICHii cneKTp o~HoJa
PJI~HhiX qacTH.U ua rpynne Jl~ep C, N, 0, a ua puc. 46 
cne:KTp z =2 AllJI Jl~ep C, N, 0 H .Ag, Br. ~nJI B3aHMo~eiicTBHJI 
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AeiiTOHOB Ha pac. Sa AaH cneKTp OAH03apJIAHWX qacTBI{, 
Ha pac. 56 cne:kTp z = 2 . 

B aa6A. 2 npBBeAeHw cpeAHBe BeJIB'IBHW 3Hepral B pac
npeAeJieHBii DO 3apJIAaM AJIJI B3aBMOAeiiCTBBJI DpOTOHOB 
B AeiiTOHOB C rpynnaMB JIAep. 

Ha OCHOBaHBB AaHHhiX Ta6JIBI{hl DpOBeAeM CODOCTasne
HBe pac'leTOB DO BCDapBTeJILHOB MOAeJIB C ODhiTHhiMB pe-
3YJILTaTaMB DO CDeKTpy .DPOTOHOB. 3HeprHJI B036y~eHHJI: 
E = ~ n i <E.>+ ~Q.n. , rAe n i - 'IRcno qacTHI{ c 3apJIAOM . I I I 

• /y'IBTWBaJI TaK)I(e HeiiTpoHw/, < E i > - cpeAHJIJI KHHeTa-
qecKaJI 3HepraJt, Q i - 3Hepra• CBJI3B. KaaeTB'IecKaJI 3Hep
raJI HeiiTpoHa npHHBManacL pasHoii <En>=·'Ep>-3 M3B, 
rAe 3 M3B - KynoHOBCKHii 6apLep AJIJI B036~eHHWX •Aep 
.A "' 100 , 'IBCJIO HeiiTpOHOB 'II n - 1, 3 n p . 

3HepreTH'IeCKBH CDeKTp OAHHO'IHhiX DpOTOHOB npH ac
napeHHH H3 JIAPa c TeMnepaTypoi T AaeTCJI cllopMynoi: 

N( E) dE 

E-v 
...:~<:::..: --~v- e- -T--

T2 
/1/ 

rAe v - KynoHOBCKHH 6apLep. )J.n• cpeAHero aTOMHoro 
seca JtAep Ag, Br = 94, HCXOAJI H3 onpeAeneHHoi 3Hepraa 
B036y~eHHJI TeMnepaTypa T cocTaBJIJieT == 4 M3B. 

B cnyqae nocneAOBaTenLHoro acnapeHHJI qacTHI{ Jle
KpyTep AaeT cneAyro~yro «PopMyny AJIJI cneKTpa npoToHos: 

E-v 

/2/ 
dE --r-

r(f}rf e 
N(E)dE=(E-v)f-t 

11 16 " 
rAe T =- T ; e = Tt ; I (f) - raMMa ciJyHKI{HJI. 
Pac'leTw crl~KTpa npoTOHOB Ha ocHose ciJopMyn I 1/ a /2/ AJIJI 
T= 4 M3B a v = 3 M3B npaseAeHw cooTBeTCTBeHHo AJIJI 

B3aHMOAeicTBHJI npoTOHOB a AeiTOHOB c Ag , Br Ha 
pHC. 6a,6 COBMeCTHO C 3KCDepHMeHTaJILHhiMH AaHHhiMH. 
KaK BHAHO H3 cneKTpa, MaKCHMYM pacnpeAeneHHJI npoTOHOB 
no 3Hepraa HaXOAHTCJI s o6nacTH 4 M3B, a Kpasa• BW'IHcneH
HaJt DO HCDapHTeJILHOH MOAeJIH CABHHyTa, T.e. H3 pHC. 6 
BBAHO, 'ITO pac'leTHLie KpHBLie B l{eJIOM He ODHChiBaiDT 3KC
nepHMeHTaJILHLIH CDeKTp. 
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Puc. 6. 3HepzeJtu'lecKuu cneKJtP npoJtoHoe npu e3auMooeuc•
euu c JIOpaMu Ag, Br . a/ npoJtoHoe. 6/ oeu•oHoe. Pac'le•
Hbre KpU6ble - cnAOIUHQJI - no t/JOpMyAe /1/; nyHKIIUp - no 
(JopMyAe /2/. 
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3aK/IJO'I€HUe 

Hl Ta6nuu.. 1 u 2 cne~yeT 6JIBJOCTb.BeJIB'IBH <N h > npu 

B3aBMO~eB:cTBBB c rpynnaMB Jl~ep npoTOHOB 70 F3B B ~ei-
TOHOB 9,4 F3B/c . .D;anee Ha6JIIO~aeTC.II no~o6ue 3HepreTB

qecKBX cneKTpoa H pacnpe~eneHBH no 3ap.11~aM z = 1 B 

Z = 2, a TaK)Ke O~BHaKOBaB ~OJI.II 'laCTHU, C MaJIOH 3HeprHeH 

/ R < 100 MK/, T.e. BLIJieT no~6apbepHblX qacTBU. ~JI.II .11~ep 

Ag B- Br . Bee 3TH «llaKTbi He MoryT 6b1Tb TpaKTOBaHbl c 

nOMOIIJ,blO MO~eJIB BCnapeHBJI. 06'bJICHeHBe HY)KHO BCKaTb 

B MO~eJI.IIX, KOr~a BbiJieT He TOJibKO g -qacTBU,,HO B 6onee 

Me~JieHHbiX npOBCXO~BT H3 HepaBHOBeCHOrO COCTO.IIHB.II /T .e. 

HeJib3.11 rOBOpBTb 0 B036y~eHHOM Jl~pe CO CHH)KeHHblM KyJio

HOBCKBM 6apbepOM/. bJIB30CTb BeJIB'IBH < nb > 3apJI~OBOrO 
B 3HepreTB'IeCKOrO cneKTpOB 'laCTBU, yKa3biBaeT /B 06bi'IHOM 

nOHBMaHBB/ Ha 6JIH3KYIO "3HeprBIO B036y~eHHJI", O~HaKO 

60JibillOe pa3JIB'IBe B BeJIB'IBHaX < n 8 > ~nJI npOTOHOB 

70 F3B/c B ~eii:TOHOB 9,4 F3B/c yKa3blaaeT Ha TO, 'ITO 

3Ta 3HeprB.II He CB.IIlaHa o~HOJHa'IHO c 'IHCJIOM S-qacTHU.o 

Cne~oaa TeJILHO. oHa He o6ycnaanuaaeTCJI TOJILKO nepe.n.aqeil 

3HeprBB JI.Ll,py Ja C'leT S -qacTBU, npB BX BbiJieTe B3 .II).J.pa 

no cxeMe o6bi'IHOro KacKa.n.Horo npou,eccao BoJMO>KHo, 'ITO 

HaJieTaiOIIJ,a.ll 6biCTpaJI 'laCTHU,a /npOTOH HJIH ).J.eHTOH/, UOMHMO 

reuepau,HH S -qacTHU,, BHOCHT B JI).J.pO 6JIH3KYIO nOplUIIO 3Hep

rHHo HJIJIIOCTpau,ueB: MO:>KeT CJIY)KHTb 6JIH30CTb cneKTpoa H 

cpe).J.HHX 3HeprHH npOTOHOB, a TaK)Ke a-qaCTHU, KaK ).J.Jiilnpo

TOH- Jl~epHbiX, TaK H ).J.JIX .n.eliToH- X).J.epHbiX B3aHMO).J.CHCTBHHo 

HHTCpeCHO OTMeTHTb 6JIB30CTb 3THX xapaKTepHCTHK 

aHanorH'IHblM . /16/ a cny'lae nonuoro pa3pymeuu:x x.n.ep 

Ag , Br no.n. .n.eilcTBHCM npoTOHOB 70 F3B / " E P > = 
= 11,3 M3B, < E a > = 31,6 M3B/, KOr~a HeT ocTaTO'IHOro 

x~pa, 'ITO HC06XO~BMO ~JIX HCnapHTeJibHOH MO~eJIHo 
TaKBM o6pa30M, coaoKynHoCTb ~aHHbiX yKaJLIBaeT Ha 

HepaBHOBCCHbiH xapaKTep npou,eCCOB, «llopMHPYIOIIJ,HX cneKTP 

Me~JieHHbiX 'laCTHU,o 
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JipUAOJIC€HUe J 

HlBeCTHo, 'ITO Bl- Ja CJIO)KHOCTB .11~epuoro cocTaaa 

3MYJibCBB HeJib3X O~H03Ha'IHO paJ~eJIBTb B3aBMO~eHCTBHJI 

Ha rpynnax Jl~epo Bcne~cTBBe 3Toro .~JI.II paJ~eJieHBJI B3au

Mo~eilcTBBH Ha rpynnax .11~ep C , N , 0 B Ag, Br a 

p.11~e pa6oT /1'7 - 2 1/ 6b1JIB BCnOJib30BaHbl pa3JIB'IHble B He

o~H03Ha'IHble KPHTepBBo KaK BB~Ho B3 Ta6JIBU.bl ,HB)KHJIJI 

rpauuu,a no Nh ~n.11 TJI)KeJibiX .11~ep BJMeHJIJiacL oT 

6 ~0 9 BKJIIO'IHTeJibHO. ,LI;JI.II Bbl~eJieHB.II C06b1TBH Ha rpynne 

.ll~ep C , N , 0 BCnOJib30BaJIC.II KpBTepBH MBHBMaJibHOrO 

npo6era, BJ-Ja 60JibillOH BeJIB'IBHbl KYJIOHOBCKOrO 6apbepa 

y TX)KeJILix .11~ep npu Bx cna6oM B036y~eHBB. O~HaKo 

CJie~yeT OTMeTBTb, 'ITO npB CBJibHOM B036y~eHBB .ll~ep 

npoucxo~HT JHa'IBTeJILHoe CHB)KeHBe KYJIOHOBCKoro 6apLe

pao Ta6Ao 3 BJIJIIOCTpBpyeT 3TH pa3JIB'IBX B HeO~H03Haq
HOCTB B p.11~e pa6oT, r~e BCnOJib30BaJIBCb 3MYJibCHB TOJibKO 

CTaH~apTHOrO COCTaBao 

B HaillBX OnbiTax, Hap.II~Y CO CTaH~apTHOH 3MYJibCBeH 

liP- 2, 0603HaqaeMOH ~anee KaK 1, BCnOJiblOBaJiaCb TaK)Ke 

3MYJibCB.II, o6oraiiJ,eHHa.ll JierKHMB .ll~paMB /3TBJieHrJIB

KOJieM, 0603HaqaeMa.ll KaK 2/, 'ITO n03BOJIBJIO yMeHbillBTb 

B e~HHBU.e o6'beMa = 2,7 paJa co~ep)KaHBe .11~ep Ag,. Br 
PaJ~eneHB.II BJaBMo~eilcTBBH ua rpynnbl.ll_p.ep npoBJBO~BJIBCb 
no MeTO~HKe, npe~JIO)KeHHOH B pa6oTe 122/, CYTb KOTOpOH 

JaKJIIO'IaeTcx B cne~yrollJ,eM. CHaqana H3 o6IIJ,ero 'IBCJia 

JBe3~ B 3MYJibCH.IIX 1 B 2 no 06IIJ,enpHH.IITbiM KpHTepB.IIM 

HCKJIIO'IaiOTC.II B3aHMO~eHCTBB.II C HYKJIOHaMB H KOrepeHTHble 

B3aHMO~eHCTBHXo JaTeM CTpOHTC.II pacnpe~eJieHBe 'IBCJia 

3Be3~ OT N h(N = f(N 11)) ~JI.II 060BX THnOB 3MYJibCBB, co

OTBeTCTBCHHO HOpMBpOBaHHble KaK Ha O~BHaKOBYIO ~JIBHY 

CJie~OB, TaK B Ha O~BHaKOBbiH 06'beM. ,LJ;anee, Bbl'IBTa.ll 

H3 pacnpe~eneHBH ~11.11 3MYJILCBH TBna 2 pacnpe~eneHB.II ~JI.II 
3MYJibCBB 1, MO)KHO noJiy'IBTb pacnpe~eJieHBe no COCTaBy 

nyqeil Nh ~nx .11~ep C , 0 0 TaKBM )Ke o6paJoM, MeTo~oM 
Bbl'IHTaHB.II MO)KHO nony'IBTb pacnpe~eneHBe ~JI.II .11~ep Ag, 
Br 0 3ToT cnoco6 paJ~eneHB.II BlaBMo~eilcTBB.II Ha rpynnax 

.ll~ep CB06o~eH OT BCeX YCJIOBHOCTeH, KOTOpble BCnOJib30Ba

JIBCb npe~eo 
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IlpUAoJKeHue 2 

Cpe,D,uee 'IBcno 'laCTB~ ua rpynnax JI,D,ep C , N , 0 B 
Ag, Br c npo6eroM R :::; IOO MK MO>KHO onpe.D.enBTb no 
pe3ynLTaTaM B3Mepeuuii npo6eroa qacTB:U B 3MynLCBB I B 2, 
ue npoBB30.IJ..II npe,D,aapuTenLuoro pa3,D,eneHBJI 3Be3.D. no 
3TBM rpynnaM .II,D,ep. 

llpe>K,IJ,e acero uaii.D.eM ,D,omo 'IBcna qacTB:U c R < I 00 
o 3Be3,D,ax ua .II,D,pax C , 0 oT 'IBcna ocex qepublx qacTB:U 
ua 3TBX .II,D,pax. 3Ty ,D,omo o6o3Ha'IBM k ( C, 0) 

k(C,O)~ 

N II N I ;k 
R~IOO- R.::;;J00 1 

N
11 

-N 
1
lk 

r,D,e k - Ko3<W>u:uueuT yaenB'IeHBJI o6'beMa 3MynLCBB 1 nocne 
nponBTKB ee uanonHBTeneM .N11•L 'IBcno qacTB:U o rucTorpaM
Me ,D,nJI 2 B 1 3MynLCBB t cooTBeTcToeuuo. N ~·~: 100- 'IBCno 
qacTB:U c H :::_ 1oq • .D.nJI 2 u 1 3MynLcBii. -

llo,D,cTaonJIJI ,D,aHHble B3 rBCTorpaMM, nonyqaeM k( C, 0) = 
= 0,41±0,05. Tor,D,a cpe,D,uee 'IBcno qacTB:U c H .::; 100 
o 3Be3,D,ax ua Jl,D,pax C , 0 6y.D.eT paauo 

<n(C,O)R::::; 100>=<n(C,O)>·k(C,O) ~ 1,06±0,12. 

)).omo 'IBcna 'laCTB:U c R::::; l0011B 3Be3,D,ax ua Jl,D,pax Ag, Br 
OT qucna ocex 'lepublx qacTB:U ua 3Toii rpynne Jl,D,ep uaii.D.eM 
cne.D.YJOt:uBM o6pa3oM: 

< n " 
N I C,O / 

R < 10 0 ( 1- · TJ • k ( C, 0 ) ) 
<nl> 

k(Ag,Br) = -------------
<nco> 

N1 (1- ' •TJ) 
< n I> 

r,D,e < n c 0> - cpe,D,uee 'IBcno qepublx 'laCTB:U o 3Be3,D,ax 
ua .II,D,pax' C , 0 <n 1 >, -cpe,D,ue e 'IBcno qepublx qacTB:U o 3Be 3-
,IJ,aX 3MynLCBB 1 , 1] - ,IJ,OnJI B3aBMO,IJ,eBCTBBB Ha nerKBX 
.IIJJ.pax C , N , 0 OT acex B3aBMO.D.eiicTBBB B 3MynLCBB 1. 

k(Ag,Br) = 0,29 ± 0,02, 

18 

cne,D,oaaTenLuo, cpe.D.Hee 'IBcno 'laCTB:U c R ~ IOO B 3Be3-
,D,ax ua .II,D,pax Ag , Br paauo 

<n (Ag,Br) > = <n ( Ag, Br) > • k ( Ag, Br) 
R _:::; 100 2,06 ± 0,15. 
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