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r. C .Wa6paroaa 
1Hwx 1-1cc11eAoaaH11.i:i, AY6Ha •. 
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' ' 
1 YHHaepc11TeT, ,llywaH6e 

1 MeAHIIHHCl<HH HHCTHTYT, ,llywaH6e 

A.Mapyr11H, n. T. Cap1<11coaa, · 

All,llpeeBB. H.Il.· · 1,,,,.., 
H 'AP• / 

:>Hhle B3aHMo'AeiiicT 
[3 

BBE,[IEHHE 

06~He xapaKTepHCTHKH H oco6eHHOCTH HeynpyrHX B3aHMOAeHCT

BHH RAep HeoHa-22 c RAPaMH ¢oTo3MYJ1bCl1H npH P0 = 4, 1 A r3B/c 

H HX 3aBHCHMOCTb OT Q = I, Z fr - CYMMapHoro 3aPRAa BCeX C!JparMeH

TOB RApa cHapRAa, npHBeAeHbl a 11,51 • HeKOTOPble oco6eHHOCTH 

4eHTpaJ1bHblX B3aHMOAeHCTBHH RAeP HeoHa-22 C RAPaMH Q)OT03MYJ1b

CHH, B TOM .4HCJ1e xapaKTepHCTHKH 11oco61,1x11 co6blTHH, npHBeAeHbl 

s 12- 41 • KpHTepHH BWAeJleHHR H ~apaKTePHCTHKH 4eHTpaJ1bHblX B3a

HMOAeHCTBHH RAeP reJlHR H yr11ep0Aa C RAPaMH cepe6pa H 6poMa 

npH HMnyJlbCe 4 ,5 A r3B/c paccMOTpeHbl B 17•91 

B HacTOR~eA pa6oTe np~BeAeHbl AaHHble O MHomeCTBeHHOCTH H 

yr11oewx xapaKTepHCT11Kax BTOPH4HWX 4acT114 4eHTpaJ1bHWX B3al1MO

AeAcTBl1H RAeP HeoHa-22 Ha RApax Ag, Br np11 P
0 

= 4, 1 A r3B/c; 

B pe3yJ1bTaTe H3Y4eHl1R QJJ1YKTya4HH nJ10THOCTl1 peJ1RTl1811CTCKl1X 4a

CTl14 no nceBA06blCTpoTe AJ1R 4eHTPaJ1bHWX B3al1MOAeHCTBHH MeTOAOM 

6blCTPOTHWX HHTepBaJlOB. BWAeJleHbl C06blTl1R I COAepma~11e nJlOTHble 

rpynnbI 4acT114. "np11eeAeHw xapaKTep11cn1K11 n110THbIX rpynn H co61,1-

THH 1 . B KOTOpblX OHH B03HHKJ1H, .PaccMoTpeHbl nonepe4Hble HMnyJlbCbl 

BTOP114HblX peJ1RTl1Bl1CTCKHX 4aCT114 11oco6b1x11 co6b1Ti-1H, 

3KCnEPl'1MEHT 

CTOnK11 c11oee RAepHblX QJOT03MYJ1bCHH THna 6P-2 pa3MepoM lOx 

x20x0,06 cM 3 0611y4aJ1HCb ropH30HTaJ1bHO ny4KOM RAeP HeOHa-22 C 

HMnyJlbCOM po = 4, 1 A r3B/c Ha C11HXpo<)>a30TpoHe 01-11111. no11cK RAep

HblX B3a11MoAeAcie11A ocy~ecTBJ1RJ1CR npocMOTPOM BAOJlb cJ1eAa. 

,[\JlR KamAoro B3al1MOAeHCTBHR onpeAeI1eHo 4HCI10 IlHBHeBblX 4aCTH4 

lls - OAHOKpaTHO aipRmeHHblX pe11RTHBHCTCKl1X 4aCTH4 C /3 >0,7 H 

4HCI10 MeAJleHHblX ( /3 $ 0 '7) CHilbHO HOHH3HPYIO~HX 4aCTH4 Nh = nb + 
+ng, rAe ·nb - 4HCJ10 C!JparMeHTOB C /3 ~0,25 RAPa MHWeHH; llg -

4Hc110 4acrn4 c 0,25 </3 5. 0,7 Ing, a ocHoeHOM; npoToHbl OTAa4H/. 

,[\JlR ecex 3apRmeHHblX 4acTH4 onpeAe11eHw no11RpHwe (0) H a3HMY

TaI1bHbIe ( rp) yrJlbl BblJleTa, AJ1R s-4acT114 C 0 .~ 3° /a .Ha 4aCTH 

CTaTHCTHKH C 0 s. 5 ° I H3MepRI1HCb HMnyllbCbl no MHoroKpaTHOMY Ky

IlOHOBCKOMY pacceRHHIO. 3To no3BOJ1HI10 BblAellHTb co6wTHR 6e3 C!Jpar

MeHTOB-cneKTaTopoe ilApa-cHaPRAa; T.e. C06blTHR C Q = o. ,[\JlR Bbl

Ae11eHHR 4eHTpaI1bHWX B3aHMOAeHCTBHH Ha TRmellblX RApax <!>OT03MYI1b-
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c~m Ag, Br 1-1cnoJ1b30Ba111-1 Kp1-1Tep1-11-1: Q = 0 1-1 N h :::, 7. Yc11oa1-1e 
Q =0 o6ecne41-1BaeT 4eHTpallb"HOCTb B3a1-1Mo,:iei1CTBl-1R. a Nh ~ 7 -
oT6op coy,:iapeH1-1i1 c R,:ipaM1-1 M1-1weH1-1 Ag, Br. H3 o6~ero 41,1c11a 4309 
B3aHMOAeHCTBl-1H BblAeJleHO 237. C06b1Tl-1H 4eHTpaJ1bHblX B3aHMOAei1cT
Bl-1H Ha acex R,:ipax ¢oT03MYJ1bc1-11-1, a TOM 41-1c11e Ha R,:ipax Ag, Br -
226 co6blTl-1H. 4TO COCTaBJlReT - 5. 2% OT B3al-1MOAei1cTBl-1H Ha acex 
R,:ipax ¢oT03MYJlbCHl-1 /1-1111-1 -9,5% OT B3al-1MO,:iei1cTBl-1~ Ha R,:ipax 

Ag, Br /. 

MHOmECTBEHHOCTb 3APRmEHHhlX 4ACTHU 

Ha p1-1c. 1 npe,:icTaa11eHbl pacnpe,:ie11eH1-1R _no n 8 , n g , n b 1-1 Nh = 
nb + ng AllR 4eHTpa11bHblX a3a1-1Mo,:iei1cTa1-1i1 22Ne + Ag , Br • 

B Ta611. 1 np1-1ae,:ieHbl cpe,:iH1-1e 3_Ha4eH1-1R .< n8 >, .< n b > , < n ~> , < Nh > 
AllR pa3111-14HblX rpynn no Nh 4eHTpaJ1bHblX B3al-1MOAei1cTBHl-1 R,:iep He
OHa-22 Ha R,:ipax ~OT03MYllbCHl-1. TaM me AllR cpaaHeHHR np1-1ae,:ieHbl 
,:iaHHble AllR acex B3aHMOAei1cTBHH, a TaKme AllR rpynnbl B3aHMO
AeHCTBHH Ne+ Em c Q = 1 : co6b1rnR c Nh ::; 6 1-1 Q = 0 - 4eHTpa11b
Hble B3aHMOAei1cTBl-1R R,:iep Ne Ha 11erK1-1X R,:ipax ¢oT03MYilbCHH; C 
Nh ~ 28 - C06b1Tl-1R, KOTOPble conpoaom,:ialOTCR nOSlHblM pa3pyweH1-1eM 

R,:iep M1-1weH1-1 Ag, Br. 
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H3 aHa111-13a ,:iaHHblX p1-1c. 1 
1-1 Ta611. 1 1-1 noc11e 1,13y4eH1-1R 
Koppe11R41-1~ <n

8
>=f(Nh) ;(n8 >=r(ng) 

MOmHO 3aKSll041-1Tb, 4TO: 
1 / ArtR 4eHTpaJ1bHblX B3aHMO

Aei1cTBl-1H Ne+ Ag,Br 
a/ np1-1 nepexo,:ie K 4eHT

pa11bHblM B3al-1MOAeHCTBl-1RM .< ns > 
1-1= .< Nh > yae111-141-1aaioTcR:;np1-1MepHo 
B TPl-1 pa3a; 

6/ AllR 6ollbWl-1HCTBa co6b1-
Tl-1H Nh ~ 1~/220 co6b1THH 1-13 
226/; . 

a/ ,::i11R pa311·1-14Hb1X rpynn 
no Nh (Nh = 7 - 27 1-1 Nh ~ 28) 
.< n

8 
> 1-1 .< n b> npaK,TH4ecKl-i He 

H3MeHRIOTCR, a .<n g > yae111,141,1aa
eTCR np1-1MepHO B 2 pa3a; 

Pnc. 1 • P acnpegeneHHe no n 5 , 

ng, nb , Nh gm1 B3aHMogeHCTBHH 
Ne+ Ag Br /co6bITHH c Q =0 H 
Nh ~ 7 /. 
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Ta6nm~a 1. Ml!OJKeCTBeHHOCTb 3ap.IDKeHHbIX 11acTH~ 

Nh <ns> <Ob> < llg> <N~ > NB38HM, 

~o 32,6±0,6 8,5±0 ,3 21,9±0,6 30,4±0,7 237 
.$ 6 24,7±ly2 0,9±0,3 3,7±0,5 4,6±0,4 11 
~ 7 33,2±0,7 8,9±0,4 22,8±0,6 31,7±0,7 2!~ ', G=O 7-27 32,6±1,2 8,0±0,4 14,4±0,5 22,4±0,5 
::: 28 33,6±0,7 9,4±0,3 27,4±0 ,6 36,8±0,7 146 
"oco6b1e" 31,5±2,5 8,8±0,9 22,7±1,2 31,5±1,6 19 

-
;;.: 0 28,6±0,6 8,9±0,3 I 8,4±0 ,6 27,3±0,8 225} ,::; 6 19,0±1,5 0,6±0,2 3,7±0,4 4,3±0,4 16 Q=l 
7-27 28, I ±0, 9 7, 8±0, 3 11,9±0,6 19, 7±0 ,6 87 
~ 28 30, I ±0, 7 IO, 7±0, 3 24,9±0,6 35,6±0,6 122 

Ne+ Em 10 ,53 4,22 6,32 10,54 4309 
(Nh ~ 0) ±0;05 ±0,03 ±0,04 ±0,05 

r / < ns > He 3aBHCl-1T OT Nh, ll g; ,:iaHHOMY HHTepaany no i1s 
cooTaeTcTayeT w1-1p0Koe pacnpe,:ie11eH1-1e no ng, Nh. ArtR acex a3a-
1-1Mo,:ieiicTa1-1i1 (Nh ;;:: 0) < n 8 > yae111-141-1aaeTcR np11MepHo a 3 pa3a i,p11 
113MeHeHHH Nh OT. 15 AO 27, AllR Nh ~ 28 < ns > OCTaeTCR 6e3 113Me-
HeHl-1R / l/ . II 

2/ Cpe,:iH1-1e xapaKTep1-1cT1-1K1-1 a3a1-1Mo,:ieiicTBHH Ne + Ag, Br c Q = 

1 1-1 Q =0 611H3KH ,.< n 8 > 11 .< Nh > AilR co6blTHH c Q = 1 npHMepHo 
Ha 1 0% H1-1me, 4eM AllR Q = 0, o,:iHa KO a 0611acT11 n 8 > 40 npeo611a
,:ia10T C06blTl-1R C Q = 0, a B 0611aCTH nB .< 20 - C06blTl-1R C Q = 1. 

PAcnPEAEJlEHHE no nCEBA06blCTPOTE 
PEflRTHBHCTCKHX 4ACTHU 

B Ka4eCTBe yr110BOH xapaKTepHCTHKH pe11RTHBHCTCKl-1X 4aCT114 
HCnOilb3YeTCR ncea,:io6blCTPOTa TJ = - In tg0/2. Pacnpe,:ieneHHR no 
nllOTHOCTH pellRTHBHCTCKHX 4acTH4 no ncea,:io6blCTPOTe /41-1CI1Y 4a--
crn4 Ha e,:i11H114y ncea,:io6blCTpoTbl/ p(TJ} = (1/N) dn8 ldTJ AilR pa3111,14-
l"tblX HHTepeanoa no· Nh 4eHTpa11bHblX a3a11Mo,:ieiicTBHH Ne + AgBr 
/ co6blTl-1R c Q = 0 1-1 Nh ~ 7 / np1-1 ae,:ieHbl Ha PHC·. 2. Ha pHC. 3 flOKa

. 3aHbl aHa11orH4Hble pacnpe,:ie11eH1-1R AllR co6blTl1H C Q = 1 • B Ta611. 2 
,:iaHbl cpe,:iH1-1e xapaKTep11cTHKH pacnpe,:ie11eH11i1 no ncea,:io6b1cTpoTe 
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PHc. 2. PacnpeAeneHHe no nceB
AOOblCTPOTe penHTHBHCTCKHX qa-,,· 
cTH~ H3 B3aHMOAeikTBHH Ne+ 
+ AgBr /coobITHH c Q =o H Nh~ 7 /. 
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PHc. 3. PacnpeAeneHHe no nceB
:goobICTpOTe peJIHTHBHCTCKHX qa- ► 
CTHl\ H3 B3aHMOAeiicTBHH Ne + 

-2 -t 0 3 4 + AgBr / COOblTHH c Q = 1 H Nh ~ 7 /. 'l.•-2.n t~o/2 

Taonttl\a 2. XapaKTepHCTHKH pacnpeAeJieHHH no nceBAOOblCT;
pOTe An.Ii pasnH'IHbIX rpynn Ne + Em •BsaHMOAeiicTBHH, P

0 
= 

= 4,1 A fsB/c 

Nh <71 > D( 71) N ~rnesA N 'laCTHl\ 

~o 1,4 7±0 ,06 0,93 237 7785 
/1,57±0,02/ 

~6 2,0±0, 3 0,d8 11 272 

(~ 7) 
/1 ,85±0,02/ 
/1,10±0,02/ I Q =o 

7-27 1 , 51 ±0, 11 0,95 80 2609 
;;.; 21:j 1,42±0 ,08 0,91 146 4904 

~o l,.54±0,06 0,94 225 6423} .$ 6 1,95±0,24 0,93 16 304 
Q=l 7-27 1,60±0,11 0,97 87 2445 

;;.; 28 . 1,46±0,08 0,90 122 3674 

*B CKOOKax IlpHB~eHbl 3Ha'leHHH An.Ii pA-B3aHMOgeHCTBHH C 
4,5 rsB/c. 
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<71 > 1,1 ,q1,1cnepc1,11,1 D(71) ,qml co6blTHH C Q = 0 1,1 Q = 1 AJlR pa3Jl1,14HbIX 
HHTepBaJlOB no Nh. 

H3 aHa111113a ,qaHHblX p1,1c. 2, 3 1,1 Ta611. 2 c11e,qyeT, 4TO pacnpe
,qe11eHHR no nces,qo6blCTPOTe peJlRTHBHCTCKHX 4aCT"14 AJlfl co6blTHH 
pa3111114HbIX rpynn no Nh(Nh=7-:- 27 111 Nh ~ 28) 611111aK111, np111 nepexo
,qe OT Q = 0 K Q = 1 nJlOTHOCTb 4aCTH4 p(71) B 4eHTpaJ1bHOH 0611acTH 
yMeHbWaeTCR np111MepHo Ha 20%. MaKCHMaJlbHaR cpe,qHRR n110THOCTb 
peJlRTHBHCTCKHX 4aCTHLI no nceB,q06b1CTpoTe AJlfl C06blTHH C Q =o 
111 Nh ~ 7 ,qocrnraeT <p(71)max > = 17 ,5 :t O ,05 /111HTep0a11 nce0,qo-
6b1cTpoT 1 -:- 1 '2/' npH 3TOM cpe,qHRR nnoTHOCTb 4aCT"14 <p( 71 )> AJlfl 
HHTepsanoB 6b1cTpoT 0,5 -:-1,0, 1,0 -:- 2,0, 2,0 -:- 3,0 cocTaBnReT 
~11, 15 111 7 COOTBeTcTBeHHo. 

~nYKTYAUHH B nnoTHOCTH 
PEn~THBHCTCKHX 4ACTHU no ncEBA06WCTPOTE 

1. ,QnR 4eHTpaJ1bHblX B3aHMO,qei71cTBHH /Q = 0 1,1 Nh;;.; 7 / npose,qeH 
aHa111,13 yrJlOBblX xapaKTepHCTHK HH,q1,101,1,qyaJ1bHblX C06b1THH C 4eJ1b~ 
Bbl,qeneHHR nnoTHblX rpynn 4aCTH4. HcnOJ1b30BaH MeTOA 6blCTPOTHblX 
HHTep0a110B. Bb1,qeJ1RJ1"1Cb C06b1Tlllfl' B KOTOPblX 6b1J1a rpynna 4aCT"14 
C 4HCJ10M K ~ 6 Ha HHTepBane tJ. 71 ~ 0' 1 ' 4TO COOTBeTCTBOBano 
nJlOTHOCTH 4aCTHL\ p(71) ~ 60. H3 226 4eHTpaJ1bHblX•B3aHMO,qeAcTBHH 
Ne + AgBr Bbl,qeneHo 46 co6b1T111A c nnoTHblMH rpynnaM111 p( 71) ~ 60, 
T .e. OKOJ10 20% 4eHTpaJ1bHblX B3aHMO,qeHCTBHH. np111 < p(71)max> = 1, 75 
(tJ.71 = b, 1) sepoRTHOCTb noR011eH111R 41,1c11a 4acT1114 K :::?. 6 Ha 6.71 .$; 0, 1 
no nyaccoHy COCTaBJlReT MeHee 2% OT scex 4eHTpaJ1bHblX B3aHMO
,qeACTBHA' T .e. •MeHbWe 4 ,5 co6blTHA. H111>Ke np1110e,qeHbl xapaKTepH
CTIIIKl,1 co6blTHH C n116THblMH rpynnaMH. ,QJ1R HHX <lls > = 43 '1 ± 1 '1; 
<nb>=7,8± 0,4;<ng> =23,8 :!: 1,1111<Nh>=31,6 :!: 1,1. H3 cpa0-
HeH111R 3THX ,qaHHblX co cpe,qHHMH <ns> AJlR 4eHTpaJ1bHblX B3aHMO,qeA
~TBHH c Q = 0 111 Nh ;;.; 7 cne.qyeT, 4To < n 9 > ~ B 1 ,3 pa3a 6011bwe 
AJlfl co6blTHA C nJlOTHblf:1111 rpynnaMH' a xapaKTepHCTHKH < n b>, < ng > ' 
< Nh> He OTJ1H4a~TCR. . 

Ha p111c. 4 ,qaHo HHTerpa11bHoe pacnpe,qe11eH111e co6blTHA no p(71 ). 
KaK cne,qyeT 1,13 p111c. 4, 3To pacnpeAe11eH111e MO>KeT 6b1Tb npe,qcTaB-
11eHo 3KCnOHeHTOH 

N( ) 
-ap/p0 

> P "' e 

r,qe p
0

= Pmax = 17,5 111 a=0,6 ± 0,1. 
Ha p111c. 5 noKa3aHo pacnpe,qe11eH111e no <71> n110THblX rpynn 4a

cT1114 • .QJlR HHTepBa11a 6blCTPOT 71 OT O ,9 AO 1 '8 3TO pacnpe,qe11eH111e 
cor 11acyeTCR c pacnpe,qe11eH111eM nyaccoHa. np111 cpe,qHeM < 71> = 1 , 4 
dN/d<71> == 5. KaK e1,1,qHo 1,13 p111c. 5, pacnpe,qe11eHHR no< 71> ,q11R 
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◄ 
Pttc, 4. llHTerpanbHoe pacnpege-
11e1me no p(71) gm1 CO6bITHH C 

nJIOTHbIMH rpynnaMH / K ~ 6, l!,.71 ::;: 
::;: 0,1/. 

IN 
L 1c 
I 
I 
I 
I 

0,5 1.0 1,5 2.0 

<i> 
fttc, 5. facnpegeneHtte no <71> 
IlJIOTHbIX rpynn /K ~ 6, p( 71) ~ 60/ 
AJI.H HHgHBHAYaJibHbIX CO6bITHH, 

□ - Bee CO6blTHH ,. ■ - CO6biTHH 
C p( 71) > 100, 

Pttc. 6. ilrIOTHOCTb peJI.HTHBHCT

CKHX tJaCTHLJ; no nceBAOOblCTpOTe 

AJIH co6bITHH nb = 7, n = I 7, 
n9 = 43 /N,62025090/. g 

~, 
/ 
') 

f 

scex co6b1rn11 ( p( 71) ~ 60) 1,1 co6b1rn11 c p( 71) ~ 100 no,qo6Hbl. 
Ha p1,1c, 6 noKaaaH np1-1Mep pacnpe,qeneH1-1fl no p(71) ,qnfl yH1-1Kanb~oro 
co6b1T1-1fl T1-1na nb = 7, ng = 17, Os = 43, oco6eHHOcTblO KOToporo flB
nfleTcfl Han1,141,1e nnoTH011 rpynnbl 4acT1-14 c K = 10 Ha !!,.71 = 0, 089, 
4TO cooTBeTcTayeT p(71)=112. Anfl ,qaHHoro co6b1T1-1fl <11>=0,69, 1,1 
ecn1,1 y4ecTb, 4TO ,qm1 4eHTpanbHblX aaa1-1Mo,qeHCTBl-111 < p( 71) > = 10 
,[!nfl 71 = 0, 7, T. e. 1 4aCTl-1l.lbl Ha l!,.71 = 0. 1 ' TO aepoflTHOCTb Ha6n10-
,qeHl-1fl 10 4acT1-11.1 /no nyaccoHy/ 6y,qeT = 10-7. 

·. TaK1-1M o6paaoM, cpe,q1,1 4eHTpanbHblX saa1-1Mo,qe1t1CTBl-1H N·e + Ag Br 
np1-1MepHO B 20% CO6b1THH Ha6n10,qa10TCfl nnoTHble rpynnbl 4aCTHLI C 
p(71)~60, 4TO flBflfleTCfl oco6eHHOCTblO aaaHMO,qeHCTBHH flAPO - flAPO, 

2. Anfl 4eHTpanbHblX aaa1-1Mo,qe1ttcTBl-1H Ha fl,qpax AgBr 1,1ay4eHo , 
pacnpe,qeneH1-1e co6b1T1-11t1 no Han1,141,1ia rpynn 4acTHL1 c K ~ 2 Ha HH
Tepaane ncea,qo6blCTpOT !!,.71 ~ 0, 1 , 4TO COOTBeTCTBYeT nnoTHOCTflM 
4acT1-14 · no ncea,qo6b1cTpoTe p ~ 20. AHan1-1a npoae,qeH Ha 3Kcnep1,1-
MeHTanbHb1X co6blTl-1flX, a TaK)l{e Ha co6blTHflX, nony4eHHblX no po
ab1rpb1WY KacKa,qHo-1,1cnap1-1TenbHOH Mo,qen1,1 /KHM/. CTaTl-1CTHKa aaa-
1-1Mo,qe1ttcTB1-11t1 COCTaBHna: 

3KCnep1,1MeHT 
KHM 

Ne3 = 4309, 
NB3 = 4976' 

N 1.1.03= 226 /5, 2%/ , 
N1,1.83= 196 /3, 9%/. 

Ha conocTaaneH1-1fl np1,1ae,qeHHb1X ,qaHHblX cne,qyeT, 4TO a 3Kcnep1,1-
MeHTe AOflfl 4eHTpanbHblX saa1-1Mo,qeHCTBl-1H aaMeTHO BblWe. 

B Ta6n. 3 np1,1ae,qeHo pacnpe,qeneHHe 4Hcna rpynn /KnacTepoa/ 
c K ~ 2 Ha l!.71 · ~ 0, 1 • Ha conocTaaneHi,,ifl 3KcnepHMeHTa 1,1 Mo,qen1,1 
KHM /np1,1 HopM1,1poaKe~Ha 4Hcno 4eHTpanbHblX saa1-1Mo,qe1ttcTBHH/ cne
,qyeT, 4TO B 3KCnep1,1MeHTe 1-1MeeTCfl 1,1a6b1TOK = 200. nnoTHblX rpynn 
c K ~ 4 /Ha 1-1HTepaan !!,.71 ::;; 0, 1 /; ,qnfl K ~ 6 1,1 l!.71 ::;; 0, 1 Ha6n10,qa-

Ta611ttu;a 3, PacnpegeneHHe tJHCJla nJIOTHhlX rpynn /KIIaCTepoB/ 

C K ~ 2 Ha HHTepBane !!,.71 ::;; 0, I /1,Jl.H u;eHTpaJibHblX BaaHMO-

.· !\eHCTBHH (Q = 0, Nh ~ 7) 

,. 
,\ 2 

3KcnepHMeHT 1842 

KrlM 1528 
KlfM /HOPMH- 1760 
poBKa Ha 226 
C06blTHH/ 

3 

607 

524 
605 

4 

299 

163 
180 

5 

115 

59 
68 

6 

41 

19 
22 

7 8 9 -110 . N3B 

17 6 0 226 

4 1 0 .o 196 
4,6 1~15 0 0 226 
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eTCR H36blTOK 40 C06b1THA. MeTOAOM 6blCTPOTHblX HHTepsanos BblAe
neHo /CM. nyHKT 1 AaHHoro pa3Aena/ 46 co6blTHA C K ;?; 6 ( p z. 
~ ~0) , np1,1 3TOM (j)OH COCTaBnRe.T He 6onee 4-5 co6blTHA. 

OC06WE C06WTH~ H HX XAPAKTEPHCTHKH 

CpeAH 1.1eHTpanbHblX B3aHMOAeAcTB.HH RAeP HeoHa Ha RApax Ag, 
Br BblAeneHbl T. Ha3. 1

•
1oco6b1e 11

. C06b1THR 121 , B KOTOPblX MHHHManb
HblH yron BblfleTa penRTHBHCTCKHX ·3apm1<eHHblX 4aCTHLI 0 > 7°. 
B 3THX C06b1THRX HeT (j)parMeHTOB-cneKTaTOPOB RApa-cHaPRAa C 
z <!. 1 ( 0 ~ 2 ,8°) (,1 Aa)l(e OTCyTCTBYIOT ynpyropacceRHHble cneKTa
TOpbl RApa-cHaPRAa C z = 1 (0 <5,6°). TaKHX C06blTHH OKa·3anocb 
19. PacnpeAeneHHR no 0min• n 8 , nb, ng 1,1 Nh AflR 11oco6b1x11 co6b1-
THH npHBeAeHbl Ha PHC. 7, cpeAHHe 3Ha4eHHR < ns >, < nb >, < ng >, 
<Nh>AaHbl s Ta6n. 1. CpeAHHe 3Ha4eHHR <n 1 > AflR 11oco6b1x11 co6b1-
THH He 0TflH4alOTCR OT Tex )l(e senH4HH AflR 1.1eHTPaflbHblX B3aHMO
AeHCTBHH. ~13 pacnpeAeneHHH no n 8 /cM. p1,1c. 7/ cneAY.eT, 4TO 
AflR 11oco6blX11 co6blTHH ns 3aHHMaeT HHTepsan OT 20 AO 40, T. e. 

8 

6 

4 

2 

N 

3TH C06b1THR He RBflRIOTCR co6bl
THRM(,1 caMOH BblCOKOH MHO)l(eCTBeH
HOCTH. B yrnoBblX xapaKTepHCTH
KaX 11oc:06b1x11 co6blTHA Ha6n10Aa-
10TCR nnoTHble rpynnbl 4acTHL1 H 
HepaBHOMepHOCTb pacnpeAeneHHR 
penRTHBHCTCKHX 4aCTHLI no nceBAO-

s• 6 1 8 9 10 ti 12 13 14 15 6blCTpoTe. 

L 
9°mi.n An11. HHAHBHAYaflbHblX 11oco6b1x11 

. II.ID 
T 

10 

~ 
20 
~ 
30 · 40 

T T 

30 40 

Q 
50 

ns 

nf> t~ S 10 15 · 20 

~In, '.cnnA,llirflij~Q I I I I 1~ " " " "' "'I 
~ ... ,. P. ,qp, .~afll, .. Q •• 

10 20 30 40 so 
N1i=n~~ru, 

8 

co6blTHH 6blfla npoBeAeHa 01.1eHKa 
cpeAHero nonepe1.1Horo HMnynbca 
6blCTPblX (s) 1.1ac~HL1 Ha OCHOBe 
yrnosoro pacnpeAeneHHR 3T.Hx 1.1a
CTH1.1. CocTasn11nc11 6anaHc HMnynb
cos C y1.1eTOM 3Hepr1,11,1, YHOCHMOA 
KaK 6blCTPblMH ( s ) HeHTpoHaMH (,1 
HeHTpanbHblM(,1 nHoHaMH, TaK (,1 
g-1.1acTHL1aMH /npoTOHaMH, HeHTpo
HaMH/: 

PHC. 7. Pacnpegenelllle no ~in , 

n9 ~ nt> , ~ gmi: ."oco6bJX11 co~b1-
THH / 0 = lcf, Nh ::?:. 7, 0m1n > 7 /. 

10 °s ng 

90 = <PJ. >(2,2 I ctg0.8 + .! I ctg0 8
) + 0,4,2,3 I ctg0g. 

1=1 
1 

21=11 l J=1 j 

~ 
d<P..> 

10 

5 

0 0.5 1.0 

□ 

□ IT 

PHc. 8. PacnpegeneHHe no < PJ. > BTO
pH'lHbIX PeJlHTHBHCTCKHX t!aCTH~ "oco-
6bIX11 C06b!THH. 3awTpHXOBaHHbie rHCTO
rpaMMbl - pact1eTbI no KacKagHO-Hcna...,. 
PHTenbHOH MOgenH. 

f.5 <P..> r3B/c 
nony1.1eHHoe pacnpeAeneH1,1e noKa3aHo Ha p1,1c, 8. CpeAHee 3Ha4eH1,1e 
<PJ.>AflR oco6b1x co6blTHA OKa3anocb paBHblM /0,61 ± 0,08/ r3B/c, 
4TO cy111ecTBeHHO BblWe aHanorH4HoA BeflH4HHbl <PJ.>=0,38 r3B/c AflR 
cny1.1a11 scex Ne+ Em -s3aHMOAeAcTBHA 181 • npeACTasneHHe o TOM,1.1ero 
cneAyeT 0)1((,1AaTb (,13 cynepn03HLIHOHHOH KaPTHHbl RAPO-RAePHblX B3a
(,1MOAeHCTBHH AalOT pac4eTbl < P J. >, BblnOnHeHHble B paMKax KacKaAHO
HcnapHTenbHOH MOJ1en1,1 /KHM/ AflR co6b1THH, BblAeneHHblX Ka K oco6ble. 
Pac4eTbl, nposeAeHHblel no YKa3aHHOMy anropHTMY, AalOT < p J. > =<o, 32 ± 
± 0,05) r3B/c. Y1.1eT.HMnynbcos 1,1 yrnos np1,1sOAHT K <PJ. >=-(0,41± 
± 0,02) r3B/c. Ha p1,1c. 8 rHcTorpaMMbl nepsoro 1,1 BToporo sapHaH
Tos KHM o6oaHa4eHbl cooTseTcTBeHHo 41,1¢paM1,1 I 1,1 I I.01.1es1,1AH0, 4TO 
MOAenb He B COCTORH(,1(,1 06bRCHHTb < p J. >=-0 ,6. KpoMe Toro, no 
aHanor1,11,1 c pac4eTaM~ no KHM, cneAyeT O)l(HAaTb, 4To onpeAeneH1,1e 
<PJ.>no peanbHblM (,13MepeHHRM HMnynbCOB AaeT 6onbwee 3Ha4eHHe 
3TOH xapaKTepHCTHKH. 

Xopowo cornacyeTcR C 3KCnepHMeHTaflbHblM(,1 <PJ.> 04eHKa <P J.> = 
=0,62 r3B/c, CAenaHHaR B npeAnono)l(eHH(,1 KonneKTHBHOro B3aHMO

. /8/ AeACTBHR RAep Ha OCHOBe nPHHL1Hna HeonpeAeneHHOCTH • 

BblBOAbl 

1. UeHTpanbHble saa1,1MoAeAcTs1,111 RAep HeoHa-22 Ha TR)l(eflblX RA
pax ¢oT03Mynbc1,11,1 Ag, Br np1,1 P0 = 4, 1 A r3B/ c, Bb1AeneHHbIe no KPH
TepHRM Q = 0 (,1 Nh;?; 7, COCTaBflRIOT ""9 ,5% OT B3aHMOAeHCTBHA Ha 
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.AApax Ag, Br , 1-1m1 "" 5, 3% oT s3a1-1MOAeikTB1-1111 Ha scex .AApax ¢oTo-
3MYJ1bc1-11-1. 

2. An.A 4eHTpa!lbHblX B3aHMOAe~cTs1-1111 Ne+ Ag , Br cpeAH1-1e MHO
>KecTseHHocT1-1 < n

8 
> 1-1 < Nh > np1-1MepHo B TPl-1 pa3a 6onbwe, 4eM AJl.A 

scex B3a1-1MOAe11tc:rs1-1111 Ne + Em, 

3. Pacnp~AeJ1eH1-1.A JlHBHeBblX 4aCTl-14 no nceBA06blCTPOTe An.A 4eHT
paJ1bHblX s3a1-1MOAe11tcTB1-1111 Ne + Ag , Br An.A rpynn B3a1-1MoAe11tcTs1-1111 
Nh = 7 + 27 1-1 Nh ~ 28 6Jll-13Kl-1. MaKCHMaJlbHa.A nnoTHOCTb pen.ATl-1B1-1CT
CKl-1X 4aCTl-14 < p( 7J)max > = 17. 5 ± 0. 5 npHXOAHTC.A Ha HHTepsan nceB
A06blCTPOT 1,0 + 1,2. 

4. Aon.A co6blTHi:i c nnOTHblMl-1 rpynnaM1-1 p ~ 60 COCTas1-1na .. 20% 
OT scex 4eHTpaJ1bHblX Ne + Ag-, Br -s3a1-1MOAe11tcTs1-1111. 04eHKa ¢oHa 
AaeT se111-141-1Hy MeHee 2% oT Ne+ Ag~, Br -s3a1-1MoAe11tcTB1-1111. 

5. CpeAH 4eHTpanbHblX B3aHMOAeHCTBHi:i BblAeneHbl 110C06ble 11 co6b1-
Tl-1.A' An.A KOTOPblX 0min > 7° / An.A cneKTaTOPOB C , z = 1 0 < 2. 8 ° /. 
Aon.A TaK1-1x co6b1T1-1111 cocTaBn.AeT "'8% OT 4eHTpanbHblX Ne+ Ag•,Br -
B3aHMOAeHCTBHi:i. CpeAHHA nonepe4Hb1A. HMnynbC 6blCTpblX 3ap.A>KeHHb1X 
BTop1-14HbIx 4acrn4 3nrx co6b1rni:i «P.1. »=(0,61 ± 0,05) r3B/c. 

Ta~HM o6pa3oM, oco6eHHOCTl-1 4eHTpaJ1bHblX B3aHMOAeAcTBl-1A .AAep 
21Ne Ha T.A>KenblX .AApax Ag, Br , sepo.ATHO, yKa3blBalOT Ha KonneK
THBHblA xapaKTep .AAPO-.AAepHblX B3al-1MOAeACTBl-1A. 
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