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BseAeHHe 

06mHe xapaKTepHCTHKH HeynpyrHX nHOH-HyKnOHHhlX CTOnKHOB9HHA H 

-Me30HOB C HMnynbCOM 60 r9sf.c, 
KorepeHTHhlX B3aHMOAeACTBHA C HApaMH " 

nony'leHHble C noMOmbiO ljlOT09MynbCHA Ha cepnyXOBCKOM YCKOpHTene, C006-

manHCb B KonneKTHBHbiX pa6oTax pS!Aa na6opaTopHA /1,2/. B HacTo~meA pa-

6oTe 9TH HCCneAOBaHHH npOAOnJK9Hhl C npHM9H9HH9M ljlOT09MynbCHA, o6ora-

meHHhlX nerKHMH HApaMH H BOAOpOAOM, paHee npeAn0lK9HHbiMH HaMH B pa-

6oTe /3/ • 3TH HCCneAOBaHHS!o a TaKlK9 conocTaBneHH9 C peaynbTaTaMH, no

ny'leHHbiMH npH HCnOiJb30B8HHH 06bi'IHblX ljloTMMynbCHA, n03BOnSIIOT cymeCTB9H

HO nOBbiCHTb HaA9lKHOCTb BbiAeneHHH cny'la9B "-- p B3aHMOA9ACTBHA, pa3-

A9nHTb B3aHMOA9ACTBHSI Ha nerKHX HApax (C,O) H HApax Ag,Br. 

B HacToflmeM coo6meHHH npHBOAHTCH peaynbTaTbi no cneAyiOmHM paaAe-

naM: 

1. H eynpyrHe " -- p CTOnKHOBeHHSI. 

2. 06mHe xapaKTepHCTHKH B3aHMOA9ACTBHSI nHOHOB C rpynnaMH HA9P 

C, 0 H Ag, Br . 
3. MexaHH3M B3aHMOA9ACTBHSI nHOHOB 60 r9s/c c S!Ap8MH. 

4, 3aBHCHMOCTb C9'19HHH KOrepeHTHOrO B3aHMOA9ACTBHH OT aTOMHOrO 

HOMepa HA9p, 

B HCcneAoBaHHS!X HcnonbaosanHCb ljloT09MYnbCHH HHHXHM<IlOTO EP-2 

pa3MepOM 10 x20 C~ TOnmHHOA 600 MK, KOTOpb19 Aanee 0603H8'18IOTCH KaK 

I , H ljloTo9MYnbCHH EP-2, 10 x 10 c~ TonmHHOA 400 MK, o6orameHHbie 9TH-

• nocneAHH9 Aanee o603Ha'laiOTCH KaK II • 
neHrnHKOneM ( CH 2 OH )n 

HAepHb!A COCTaB HCnOnb30B8HHblX ljlOT09MYnbCHA npHB9A9H B Ta6nHII9 1. 
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Tal5naua 1 

3 
II SI.Qep/ eM 

3 I SI.QeplcM 

H 
3,148 X 10

22 
5,157 X 10

22 

c 1,412 X 1,853 X 
0 0,956x 1,675x 
N 0,396x 0,148 X 
Ag 1,036 X 0,387 X 
Br 1,031 X 0,385x 

«<loT09MyllbCHH ol5ny'l8liHCb H8 CepnyXOBCKOM yCKOpHTene 17 -Me30H8MH 

c HMnynbCOM 60;!: 2 faa/c, npH'IeM npaMeCb B ny'IKe anexrpoaoa, p. -Meso

HOE! H K -Me30HOB l5blll8 < 5%. noHCK HeynpyrHX B38HMO.O.ellcTBHA npOH3-

BO.O.HTCSI B H86liiO.O.eHHSIX B.O.Ollb Clle.O.OB nepBH'IHbJX 17 -Me30HOB Bl5liH3H BXQ

.0.8 HX B cj!OT09MyllbCHJO, Bcero 6binO HaA.o.eHO 424 C06bJTHSI Ha .O.liHHe 356 

MeTpOB, Cpe.O.HHll npo6er .O.liH Heynpyroro B38HMO.O.ellcrBHSI COCT8BliHeT A II = 

= (84:!: 4) eM, B aMynbCHHX THna I cpe.o.aall npo6er no .o.aHHbiM 121 eCTb 

A 1 = 43, 7:!: 0,6 CM. J1CITOllb3YH ary BeliH'IHHy, fiOliHbie Ce'leHHSI B38HMO.O.eAcr-

BHSI 
17 

-Me30HOB 60 faa/c C HYKliOH8MH H2~~~2_C::.!~~~eHHll Heynpxr!12L 

~~':HoaeHHll c -~..!~~-~~~~aoro HOMepa no,l?,~6ore ~41, nony'IHM oueaxy 

aenH'IHHbl A 'n = 74,3:!: 4 CM, H exoropoe paanH'IHe B aenH'IHHax A
11 H A' 

II 
MO)I{eT 6bJTb CBSI38HO C npHMeCblO B fiY'IKe aneKTpOHOB H p. -Me30HOB1 8 

T8K)I{e C SKCnepHMeHT8llbHb!MH H paC'IeTHbJMH norpeWHOCTSIMH, 

1. H eynpyrHe 17 -- p -cronKaoaeHHH 

Bbi.O.eneaHe aeynpyrHx 17-- p- cronxaoaeaaA npoH3BO.O.HliOCb no o6bi'IHbiM 

KpHTepHHM: 'leTHOe 'IHCliO nyqeft, OTCyTCTBHe H.O.ep OT.0.8'1H H aneKTPOHOB, Ha

liH'IHe ae 6onee o.o.aoll Me.o.neaaoll 'laCTHUhi, neTHWeA B nepe.o.HIOIO nonyccjlepy, 

B na6opaTopaoll CHcTeMe, B Ta6naue 2 npHae.o.eHbi nony'leHHble peaynbTSTbi, 

BKliiO'I810WHe cpe.O.HJOJO MHO)I{eCTI;I9HHOCTb 38pSI)I{eHHb!X '18CTHU <n > , Cpe):IHJOJO 

MHO)I{eCTBeHHOCTb liHBHeBbiX '18CTHU < n > 0 paC'IeTHylO ( paC'I,) H SKCnepH-
s 

MeHTallbHYIO (axcn,) aonH 17-- p B38HMo.o.ellcTBHll, Dpa onpe.o.eneHHH <n > H 

4 

<De> B 9KCnepHM9HT8llbHble 3H8'1eHHSI l5blll8 BBe.O.eHa 

fi03HTpOHHbie napbl (napbl .llaliHUB), KOTOp8SI paCC'IE 
0 

HHH 1 'ITO KOliH'IeCTBO 17 -Me30HOB B.O.Boe MeHbWe 

T8BliHeT - 0,08, 

Ta6nHua 2 

II 

tiHCliO B38HMO,II., 17-- p 45 59 

<n> 6,76 : 0,2 6,3,: o.~ 

< n. > 6,45 : 0,2 6,04: 0 

Pac'l, 0,10 0,04 

Sxcn, 0,1 :0,015 0,075 

Pacnpe.o.eneHHH no 'IHcny aapH*eHHhiX 'IBCTHU .o.nH II 

HOpMHpOBSHHhie H8 O.O.HH8KOBOe 'lii:CliO C.OI5biTHll, npHE 

HHU8 M9*.0.Y BeliH'IHH8MH p 8C'I, H Sxcn, B Ta6nHUe ! 

.o.eliCTBHe c KBB3HCBo6o.o.HhiMH npoTOHaMH: 8 = Sxc1 
81 

I : 8 = 0,04; -- = 0,5, .llnH 9MYllbCHH II : 8
11 SKCIT, 

)l{eT YK83b!B8Tb HS TO, 'ITO B38HMO.O.eliCTBHSI C KB83~ 

B OCHOB.HOM npoHCXO.O.HT Ha H.O.pax Ag, Br .llellcT 

'lae pac'leT.HaH aenH'IH.Ha 8 n , nony'laeMaH H3 om 

a H.o.epaoro cocraaa, 6y.o.er paaaa 8n=8
1 

x 0,377/0,1 

.O.OliH B38HMO.O.eliCTBHSI C KB83HCB060.0..IIb!MH npOTO.HSM 

liH'19.HHe .O.OliH B38HMO.O.eliCTBHSI CO CB060.0..HbiMH npOT< 

B8)1{HbiM MeTO.O.H'IeCKHM cjlaxropoM, CneaoaaTenbao, .o. 

6onbwell yaepeaaocTbJO HMeeM aeno c aecMeweaaoli 

SMyllbCHH I 0 rae, KSK YK83biB8liOCb B pa6oTe / 2 /, S 

38Bhiweaa • .llocToaepaocTb aenH'IHHbJ <n> 6y.o.eT ra 

weM paa.o.ene, 
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Tat5naua 1 

3 3 I H.QeplcM II H.Qep/cM 

H 3,148 X 1022 22 
5,157 X 10 

c 1,412 X 1,853 X 
0 0,956x 1,675x 
N 0,396 X 0,148 X 
Ag 1,036 X 0,387 X 
Br 1,031 X 0,385x 

OTOSMynbCHH o6ny'lanHCb Ha CepnyXOBCKOM YCKOpHTene " -M930HaMH 

nbCOM 60:!: 2 fss/c, npH'IeM npHMeCb B ny'IKe sneKTPOHOB
1 

p. -Me3o-

K -Me30HOB 6brna < 5%, noHCK HeynpyrHX B3aHMO.QeiiCTBHJl npOH3-

S1 B Ha6mo.QeHHSIX B.QOnb cne.QOB nepBH'IHb!X " -M930HOB B6nH3H BXQ-

B !jlorosMynbCHJO, Bcero 6hrno Hallaeao 424 co6biTHH Ha anaae 356 

CpeaaaJI npo6er anSI Heynpyroro saaaMoaeJ!crsaSI cocrasnSieT An = 

4) CM, B sMynbCHHX rana I cpeaaall npo6er no .QaHHbiM 121 ecrb 

43,7:!: 0,6 CM. J1cnonb3YH STY senH'IHHy, nonHble Ce'leHHSI B3aHMO.Qeltcr

-M930HOB 60 fss/c C HyKnOHaMH H2~~~M2_<?_!~~~':!9HHJl H9Y1JQl:rH.2L 

-~=~.~-.~-"'S.U:P..~~~ .?::_-::.?.~oro HOMepa no e,a6ore ~41, nony'IHM oneHKy 

hi "- 'u = 74,3: 4 eM, HeKoropoe paanaqae a senH'IHHax An [if A' 
[[ 

6biTb CBSI38HO C npHM9CbiO B ny'IKe sneKTpOHOB H /l -M930HOB, a 

C SKcnepHMeHTanbHb!MH H paC'IeTHblMH norpeWHOCTSIMH, 

1, Heynpyrae "-- p -cronKaoseHHSI 

,raeneaae aeynpyrax "-- p- cronxaoseaall npoaaso.nanocb no o6bi'IHbiM 

HM: '19THOe 'IHCno nyqelt, OTCyTCTBHe SI.Qep OT.Q8'1H H sneKTpOHOB, Ha

e 6onee oaaoll Me.nneHaoll qaCTHUhr, nerHwell a nepe.QHJOJO nonyc!jlepy, 

aTopaoll cacTeMe. B ra6naue 2 npase.neHbi nony'leHHhle peaynbTaThi, 

WHe Cpe.QHIOJO MH0)K9CTI;IeHHOCTb 3apSI)K9HHblX 'ISCTRU <n > , Cpe.QHIOJO 

B9HHOCTb nHBH9BblX 'laCTRU < n > 1 paC'I9THyJO ( paC'I,) H SKCnepa-
8 

HyJO (sKcn,) .QOnH "-- p B38HMO.QeJlCTBHII, npH onpe.neneHHH <n > H 

4 

~ 

~t 
'l 

r 

< n8 > B SKcnepHMeHTanbHhie 3Ha'leHHSI 6brna sseaeaa nonpasxa Ha snexTpoa

noaaTpoHHhie napbl (nap hi .llanaua), KoTopaH pacc'IHTbiBanacb a npeanono*e

HHH, 'ITO KOnH'IeCTBO "O -M930HOB B.QBOe M9HbWe "± , 3Ta nonpaBKa COC

TaBnSieT - 0,08, 

Ta6naua 2 

II 121 
H3 

Yacno saaHMO.Q, "-- p 45 59 566 

<n> 6,76 + 0,2 6,3.! 0,2 6,56 ! 0,16 

< 08 > 6,45 + 0,2 6,04! 0,2 6,25! 0,16 

Pacq, 0,10 0,04 0,04 

3xcn, 0,1 ! 0,015 0,075 0,08 

PacnpeaeneHHSI no 'IHCny aapSI*eHHbiX qacTHU anSI II a I aa pa6oThi /21, 

aopMaposaHHbie Ha O.QHHaKosoe 'IHcno c.o6brTHII, npaseaeabr Ha pac, 1. Paa

HHlla Me*AY senH'IHHaMH Pac'l. H 3xcn, a Ta6naue 2 npeacrasnSieT saaHMO

aellcrsae c Ksaaacso6oaHhiMH npoToHaMR: ~ = 3Kcn.- Pacq, .llnH sMynbCHH 
~[ 

I : 1'1 = 0,04; -- = 0,5 • .llnSI sMynbCHH II : 1'111 = 0 + 0,015 H sTo Mo-
~c~ -

)K9T yKa3biBaTb Ha TO, 'ITO B3aHMO.QeJlCTBHSI C KBa3HCB060.QHblMH npOTOHaMH 

a oCHOBHOM npoHCXOAHT aa H.Qpax Ag, Br .lleAcTsarenbHo, a STOM cny-

'lae paC'IeTHaSI senR'IHHa f1 ll , nonyqaeMaSI H3 OnbiTHOJI senH'IHHbl ~I 

a SI.Qepaoro cocTasa, 6yaeT pasHa 1'1u=~ 
1 

x 0,377/0,692 = 0,021, YMeHbweaae 

aona saaaMoaellcTBHSI c xsaaacso6oAHhiMH npoToHaMH s sMynbCHH II H yse

na'leHae .QOnH B3aHMO.QeiiCTBHSI CO CB060.QHblMH npOTOHaMH .QO 0,1 SIBnSieTCSI 

sa*HhiM MeTOAH'IeCKHM !jlaKropoM, CneaoaarenbHo, anSI sMynhCHH II Mbl c 

6onbwell ysepeHHOCTbJO HMeeM aeno c aecMeweaaoJI oueaxolt, He*ena ·anSI 

sMynbCHH I, rae, KaK yxaabrsanocb s pa6oTe 121 , sTa oueHKa Morna 6hiTb 

aasbrweaa, .llocTosepaoCTb senH'IHHbi <n> 6yaeT TaK)Ke o6ocaosaaa s cneay10-

weM paaaene, 
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11 cnonhay H Hal!:Ae HHY~ aenRqR Hy < n > = 6, 76 ± 
Hh!M BOAOPOAHOl!: nyabiphKOBOll KaMepb! /5/ npH "}6 fl 

nyqHM: 

(~)X= 6,76.:!; 0,2 

16 4,2 .± 0,1 
= 1,61 .± 0,00. 

0TKyAa: 
0,86 T.,0,04 

<n > =E 

3TOT pesynhTaT U03BOnHeT CAenaTb 3a!j;n~qeHRE 

Mecra aaKOH E t/4 
, cneAy~rmrll H3 craTHCTHqecK< 

t/4 
MoAenel!:, (npH E , Rcnonh3YSI <n ~ 6 , nonyqHr 

XOARMO OTM6TRTh 1 qro HeAaBHO B TeopeTHqeCKOl!: pa6 
I/3 

nyqeHa aaBRCRMOCTh <n >= E . 

' 
2, HeynpyrHe cronKHOBeHHH c HApaMH 

B 6onhmOM KOnRqecrae pa6or, BhmonHeHHhlX <Po 
AOM Ha yCKOpRTenSIX R KOCMRqeCKRX nyqax, anSI paaa 

aa nerKRX 5lllpax R Siapax Ag, Br RCUOnh30BanRCh HE 

3ro npaaeno K cymecraeHHhiM pasnRqRHM a pasAeneE 

rpynnaM HAep B <jlorosMynhCRR, B oco6eHHOCTR cnoJKJ 

B38RMOAelicTBRll C nerKRMR !i!Ap8MR 1 T ,K, B SMYRhCRJ 

6onhwol!: nponeHT pacmenneHRl!: 5lllep Ag, Br RMeeT x1 

Aa~mRe RnR 6nR3KRe K cnyqaHM pacmenneHRH nerKRX 

<ITOrO MOJKeT cnylKRTh pRCYHOK 2, Ha KOTOpOM AnSI 31 

eCTh <jJyHKllRH qRcna qaCTRll OT pacwenneHRH 5lllP8 -

pRCyHKa 2 anSI n h .,:;; 6 , T.e. B o6nacrR, rae pacu 

Ha acex Siapax, He aa6n~AaeTCSI cymecrneHHoro paanJ 

R II , XOTH oraoweHRe nerKRX Haep K smpaM Ag , B r 

no 4,76, (npR n h > 6 KPRBhie anSI I H II aonJKHhi 6hi1 

pacmenneHRSI npoRCXOJJ.HT TOnhKO Ha Hapax Ag, Br ) , 

qRrenhHOli creneHR ycrpaHHeTCH npR pa6ore c SMynh( 
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l1CITO/Ib3Yll H8lilleHHYIO Benii'IHHy <n > = 6,76 ± 0,2 H BeiiH'IHHy no llBH

HbiM BOilOPOilHOl! nysbipbKOBOli K8Mepbl /5/ npH 16 fsa/c < n > = 4,2± 0,1
1 

no

ny'IHM: 

(~)X= 6,7620,2 

16 4,2 2 0,1 
= 1,61 .:!: 0,08. 

0TKyna: 

0,36 -t.,0,04 

<n > =E 

3TOT pesyllb1'81' 

MecTa saKOH E 1/
4 

Monenel!, (npH E 1/4 

nosaongeT cnenaTb sa~niO'!eHHe, '!To snecb ae HMeeT 

, C/lellyiOWHli H3 CT8THCTH'!eCKOli H f'HilPOilHHBMH'!eCKOH 

, Hcnonbsyg <n -:15 , nony'IHM <n>60 = 5,84). Heo6-

XOAHMO OTMeTHTb 1 'ITO Hell8BHO B TeopeTI!'!eCKOfi pa6oTe n, PoTe/1/IH /6/ no-

1/3 
nyqeaa saaeceMocTb <n >= E . 

' 
2, HeynpyrHe CTOIIKHOBeHHl'l c gnpaMH C,O H Ag,Br 

B 6onbwoM KOIIH'!ecrae pa6oT, BhmonaeHHhlX t!>orosMyllbCHOHHhiM MeTo

llOM H8 YCKOpHTelll'!X H KOCMH'!eCKHX IIY'18X1 ll/11'1 pasneneHHl'l B38HMOileiiCTBHH 

Ha nerKHX l'!llpax H llllpax Ag, Br HCITO/Ib30B8/IHCb HeOAH03H8'1Hhie KpHTepHH, 

3TO npHBe/10 K cyweCTBeHHbiM pa3/IH'1Hl'IM B pasneneHHH B38HMOAeiiCTBHli 110 

rpynnaM S!Aep B <jlorosMyllbCHH, B oco6eHHOCTH CIIOJKHhiM l'IB/Il'IIIOCb BhiAeneHHe 

B38HMOil9HCTBHli C 119f'KHMH Hllp8MH 1 1' ,K, B SMYIIbCHl'IX J HX ll0/11'1 < 0,3 H 

6onhwoii npoueHT pacmenneHHii l'!llep A8, Br HMeeT xapaKTepHCTHKH 1 coana

AaiOwHe HIIH 6/IH3KHe K CIIY'I8l'IM paCUten/leHHl'l nef'KHX S!llep. Vlnii!OCTp8UHel! 

STOC'O MOJKeT cnyJKHTb pecyHoK 2, Ha KoTopoM ll/11'1 sMyllhcuft I H II < n • > 

eCTb tPYHKUHl'l 'IHC/18 '18CTHU OT pacwenlleHHl'l l'!llp8 - nh • KaK cnenyer H3 

PHCyHK8 2 ll/11'1 n h ;;; 6 1 T,e, B 06118CTH, f'lle p8CW911/IeHHl'l npOHCXOilS!T 

aa acex llllpax, He aa6niOnaeTcg cywecraeaaoro pasnH'IHl'l A/Ill sMynbcHll 

H II , XOTl'l oraoweHHe nerKHX Sinep K S!llpaM Ag , B r H3MeHS!eTCl'l OT 1103 

no 4,76, (OpH n h '> 6 KpHBhie ll/11'1 I H II llO/IJKHhi 6hiTb OllHHBKOBhi, T,K, 91'11 

pacwenneHHl! npoHCXOill'IT TOIIbKO aa gnpax Ag, Br ), 3Ta TpyllHOCTb B 3118· 

'IHTenhHOli creneHH ycrpaHl!eTCl! npH pa6ore c sMy.'lbCHS!Ml! II 1 T,K, a Hl!X 
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0 1 12 COCTaBilSIIOT B38HMOA8iiCTBHSI CO CB060AHblMH np 

MH stApaMH 1 a H3 OCTaBWHXCSI 0 138 83aHMOA8iiCT8Hil C 

Wast '!SCTb 3B83A HM88T 'IHC/10 llY'18il 1 np88blWSIO!U88 

KHX SlAp ax ( CM, pHC, 3a), 

8 COOT88TCTBHH C 3THMI HCnOilb3Yst stABpHbiil C< 

pa3A8118HH8 3B83A no rpyrrrraM SIA8p npOH380AHilH AB~ 

B n8p80M Allst 8C8X 3883A 8 3MYilhCHH II nocll 

83SHMOAeilc T8Hil 6biiiO nocTp08HO pacnp8A8118HH8 38e: 

'IBCTHU OT paCIU8nll8HHSI S!Apa D h 

'18TOM pOlKABHHblX 'laCTHU D 

K8 3a. 

, T.e. 'liHCna li 

3To pacnp8A81leH 

n8pBbiM npH61lHlK8HH8M 8 pa3A8118HHH 3883A no 

yCTSHOBI18HH8 TBKOil rpaHHUbl no n h HS pHCyHK8 3e 

HylKHYIO AOiliO 3B83A Ha 118l'KHX stApaX, 8 COOT88TCTB 

H3 Ta61lHUbl 1 H C8'18HHSIMH ITO AaHHbiM pa60Tbl /4/ 1 

8TOpblM rrpH61lHlK8HH8M SIBIISI8TCSI 3KCTpanOilHp0 

AilS! ll8l'KHX SIA8P 8 o61laCTb nh > 3 1 a Allst stA8P 

n h < 3 1 KOTOp08 AOillKHO 6hiTb npOB8A8HO TaK 1 'IT06 

HH8 C8'18HHH, 

Pacrrp8A8118HH8 1 KOTopo8 6hiiiO rrony'I8HO eo 8T< 

Ka3aHO Ha pHCyHK8 36, 

80 8TOpOM Cl10C068 CH8'18118 H3 3883A B 3MYII!: 

A8ifcT8HSI CO CB060AHblMH npOTOHSMH 1 38T8M 3TO. pac 

HB AllHHY C118AOB 1 OAHHBKOBYIO C HS61l!OA8HHSIMH B 31\1 

IIY'I8HH08 pacnp8A81l8HH8 YM8HbW88TCSI 80 CTOilbKO p 

B88TCSI o6~8M 3MYilbCHH npH H81101lH8HHH 88 ll8l'KHM~ 

EcllH sTo pacnpeA81leHH8 8hi'I8CTb H3 pacnp8AB 

TO p83HOCTb 1 0'188HnHo 1 6yA8T pacnp8A811eHHeM AilS! 3: 

BXOAHBWHX B 3THI18Hl'llHKOilb, 

nolly'leHHBSI TBKHM CnOC060M !'HCTOI'p8MM8 Ha 

CTSTHCTH'IeCKOil TO'IHOCTH CO!'IlacyeTCSI C pacnp8AellE 

Ha pHCyHK8 36, 

Pe3yllhTBTbi 1 nony'leHHhi8 e onHcaHHhiX cnoco6. 
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0,12 COCTBBnHIOT B381!MO)lei!CTBIISI CO CB060.IlHbiMII npOTOHaMII, 0,5 C nef'KII-

MH S!.llpaMH, a 113 ocTaBWI!XCSI 0,38 B3aiiMO.IlellcTBIIll c S!.llpaMII Ag, Br 6onb-

WaS! 'laCTh 3B93)l !!MeeT 'll!Cno nyqeJI, npeBbiWBIOWee 'll!CnO npOTOHOB B ner

KIIX S!.llpax ( CM, pi!C, 3a), 

B cooTBeTCTBHII c 3THM, I!Cnonb3YH H.llepHbill cocTaB aMynhCI!ll I 11 II , 

pa3.1leneHHe 3Be3.1l no rpynnaM Sl.llep np01!3BO.Illlnl! .llBYMSI cnoco6aMII. 

B nepaoM AnSI Bcex 3Be3.1l B aMynhCI!II II nocne Bhi)leneHHSI 11- - p 

B3aHMO)lei!CTBI!il 6binO nOCTpOeHO pacnpe)leneHIIe 3B93)l KBK ~YHKUIIII 'IHCna 

'!aCTHU oT pacwenneHI!SI S!.llpa n h 

'!eTOM pOlK.IleHHhiX 'laCTHU n 

Ke 3a. 

1 T,e, 'IHCna nyqel! B 3Be3)l8X 3a Bbi-

3TO pacnpe.lleneHI!e noKa3aHO Ha piiCYH-

nepBhiM np116n11lKeHHeM a pa3AeneHHII 3Be3.1l no rpyrrrraM Sl.llep S!BnS!eTCSI 

ycTaHOBneHIIe TBKOll rpaHIIUhl IIO 0 h Ha piiCYHKe 3a, KOTopoe o6ecrre'IHBaeT 

HylKHYIO )lOniO 3Be3)l Ha nerKI!X 51ilpax, B COOTBeTCTBIIII C H.llepHbiM COCTBBOM 

113 1'a5n11Uhl 1 II Ce'!eHI!S!MII no )laHHhiM pa60Tbl 141, nony'IIIM n h = 3. 

BTopbiM npH6nl!lKeHI!eM HBnSieTCSI aKCTpanonHpoaaHIIe pacnpe.lleneHIISI 

AnSI nef'KIIX Sl.llep B o6nacTb n h > 3 , a AnSI H.llep Ag , Br B o6naCTh 

R h < 3 1 KOTOpoe )lOnlKHO 6b!Th IIpOBe.lleHO TaK, 'IT06hi COXpaHHTh COOTHOWe

HHe Ce'leHHH, 

Pacrrpe)leneHIIe, KOTOpoe 6binO nony'!eHO BO BTOpOM IIpH6nlllKeHIIII 1 IIO

Ka3aHO Ha PIICYHKe 36, 

Bo BTOpOM crroco6e cHa'lana 113 3Be3.1l B aMynhCIIII I Bhi'IIITaiOTCSI B3aiiMO

.IleilcTBIIH CO CB060)lHbiMII IIpOTOH8MH 1 3aTeM 3TO paCIIpe)leneHIIe HOpMHpyeTCSI 

aa .llni!HY cne.llOB 1 O.llHHaKoByiO c Ha6niO.IleHIISIMII B 3MynhCHII I(, HaKoHeu, no-

ny'leHHOe pacrrpe)leneHI!e YM9HhWaeTCSI BO CTOnbKO pas, BO CKOnhKO yBenH'III

BaeTCSI o6~eM 3MynhCI!H IIpll HaiiOnHeHI!II ee nef'KIIMII 51ilPBMII, 

Ecn11 aTo pacrrpe.lleneHHe Bhi'IeCTh H3 pacrrpe)leneHHSI Ha pllcyHKe 3a, 

TO pa3HOCTh 1 0'!eBHJ:tH0 1 6y.lleT paCIIpe)leneHHeM )lnSI 3Be3)l OT Sl)lep C • Q , 

BXO)lHBWHX B 3TI!neHf'ni!KOnh, 

nony'leHHaH TaKHM crroco6oM rHcTorpaMMa na p11cyHKe 4 a npe.llenax 

CT8TIICTI!'19CKOH TO'IHOCTI! cornacyeTCSI C pacrrpe)leneHHeM AnSI nef'KHX Sl)lep 

Ha pi!CyHKe 36, 

PesynhTaThi, rrony'leHHhie B OIII!CaHHhiX cnoco6ax, .llBHhi a Ta6n11ue 3, 
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Pac, 4 

10 
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<a> 

< n8 > 

8 8,1/'J 

<a h > 

Ta6naua 8 

c,o 
nepa&tll: cnoco6 

1-oe npa6no 2-oe npa6n, 

BTopoll: 

cnoco6 

9,7:!:0,1 9,6:!:0,1 10,7:!:0,8 

--
7,4:!:0,8 7 ·4:!:0,8 

--
8,8:!:0,8 

1,79:!:0,08 2,2:!:0,03 2,7:!:0,2 

1-

20 

9 

IE 

1( 

B Ta6naue 4 npaaeJleH&I Jl8HH&te < n 8 >; ~s.t/2 JlnSI 

tWHXIlHH Db • 

Ta6naua 4 

nh o:1 2 8 >8 

< n • > 6, 7:!:0,6 8,9:!:0,7 8,6:!:0,7 7,7:!:0, 

e •. t/2 8,2:!:1,7 9,6 9,2 

Kax BHJlHO H3 Ta6nHilbt 4 < n8 > JlnSI n h • 0; 1 

TH'IeCKif cosnaJlaeT c <n 
8
> }lnSI ,-- p o 3To TaKJKe 

naparpacJ>a 1. 0 TOM, 'ITO < n 
8
> }lnSI rr- - p B 9MynbCH: 

38 C'19T Slll9pHblX B38HMO}leii:CTBHII: (KB83HCB060JlHbl9 1T- · 

nepeXOJle OT Db • 0; 1 K D h -2 npOHCXOJlHT 38M9TH< 

• 8,9 ± 0,7, Ha pacyHKe 2 JlaHa 38BHCHMOCTb < n 8 > OT 

HOCTH scex Slllep ua aMynbCH!IX I H II o 

8o 0 MeX8HH3M9 B38HMO}leii:CTBHSI 6&1CTpblX 1T -t. 

.anSI 9HeprHH "' 10 rae B pa60T8X /7 •8 / 6btn0 no· 

}leii:CTBHH '18CTHil C Slllp8MH HMeeT MeCTO K8CK8JlHblil: Me 
/fl 

HblX CTOnKHOBeHHil:o 8 nocneJlyiOIUeM MHOrHe 8BTOpbi, 

• 11 
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<a> 

<a.> 

8 a,l/2 

<a h > 

Ta6naua 3 

c,o 
nepBbiA cnoco6 

1-oe npa6n. 2-oe npa6n. 
BTopoA: 
cnoco6 

9,7;!:0,1 9,6;!:0,1 10,7;!:0,3 

-
7 ,4;!:0,3 7,4!0,3 

-
8,8;!:0,8 

1,79;!:0,03 2,2!0,03 2,7!0,2 

Ag, Br 

nepabiA cnoco6 
1-oe npa6n. 2-oe npa6n. 

20,6;!:0,5 20,6;!:0,4 

9,9;!:0,7 10,2;!:0,3 

16,4;!:0,6 

10,8;!:0,5 10,3;!:0,3 

B TaC5naue 4 npaaeAeHbi ABHHbie <a • >;'9 •• 1/2 AnH HAep C,O KaK 

fjlyHJtiUIJI ah • 

Ta6naua 4 

ah o:1 2 3 > 3 Bee 

< n. > 6,7;!:0,6 8,9;!:0,7 8,6;!:0,7 7,7;!:0,4 7,4!_0,3 

8.,1/2 8,2:!:1,7 9,6 9,2 8,8:!:0,8 

KaK BHAHO H3 TaC5nHllbl 4 < a0 > AnH ah • 0; 1 paBHO 6,7, T.e. npaK-

TH'IeCKif C08fl8A89T C < n 
0
> AnH 7T- - p • 3TO TaKlKe flOATBeplKA89T Bb!BOA 

naparpa$a 1 o TOM, 'ITO <n .> Ann "- - P' a aMyn&cHSIX II He aaabiweao 

38 C'leT HAepHbiX B38HMOAellCTBIIA ( KB83HCB060AHbiQ 1T-- P ) , 0AH8KO np11 

nepeXOAe OT ah • 0; 1 K n h ..2 npOHCXOAIIT 3aMeTH09 yaenH'IQHHe: <n.,>= 

• 8,9:!:: 0,7. Ha pHCyHKe 2 A8H8 38BHCIIMOCTb <a 
8

> OT<ah > AnH COBOKyn

HOCTH acex HAep Ha aMynbcHsrx I 11 II • 

3. 0 MeX8HII3Me B3811MOAellCTBIIH 6biCTpblX 1T -Me30HOB C HAp8MH 

Llnn aaepr1111 "' 10 faa a pa6oTax /7 •81 6blno noKaaaao, 'ITO npa aaaaMo

Aell:cTBHH '18CTHll C HAp8MH IIM9eT MQCTO K8CK8AHbllt M9X8HH3M APYX'I8CTII'I
/H8flPo 9 10/ 

HblX CTOnKHOBeHHA. 8 nocneAYIOWeM MHOrlle 8BT0pbl, ' ' BbiCK83bi-

• 11 
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B8liH IIpeAIIOliO>K9HHe 0 M9X8HH3Me B38HMOAellcTBHH, KOTOpbiil MO>K9T 6biTb 

HaaeaH TpaneHHeM "trailing " - KOf'A8 H8H6onee 6biCTpble '18CTHUbl 1 pO>K-

AeHHbie B nepBH'IHOM CTOliKHOBeHHH, CT8liKHB8HCb C HyKliOH8MII I!Apa, OCT8B

liiiiOT II038AII ce611 ClieA, He 38IIOliHeHHblll HyKIIOHaMII, KOTOpblil He ycneeaeT 

Cl"'li8AHTbCII K IIOAXOAY 60liee MeAlieHHbiX '18CTIIU, 1-!eASBHO 3TO 6hin0 IIOATBeplK-

1111 
AeHO IIpi!MhlMII pac'leTSMII 

C yeeliH'!eHIIeM 3H9pf'IIH B03MO>KeH npouecc, KOf'AB HeCKOlibKO BTOpH'I

HbiX '!aCTHU, pO>KAeHH..,IX BHYTPII I!Apa B IIepBH'IHOM CTOliKHOB9HIIII, B3811MO

AeilCTBYIOT BMeCTe C OAHIIM 1!3 ero HYKliOHOB, 3TOT MeXaHH3M 6bJli IIp9AliO

>KeH B pa60T9 1121 IIpH 06'b11CH9HHII pe3yiibTaTOB OIIbiTOB B KOCMH'!eCKHX 

liy'laX, 8 Ta6IIHU9 5 COIIOCTaBlieHbl A8HHbie 1!3 Ta6liHUbl 3 II paC'I9Tbi Ha oc

HOBe MHOf'O'!aCTI!'IHOH MOA9liii, BbiiiOliHeHHhie B pa60Te /1 3 l, Llliii CpaeHeHIIII 

npiiBeAeHbi TaK>Ke ASHHbie 1!3 pa6oThi I 11 I, !"'Ae 113y'laliiiCh B3811MOAeilcTBI!II 

TT- -Me30HOB 17,2 rae/c II paC'!eTbl IIO 06hi'IHOH K8CK8AHOil MOAeliH 1141, 

KaK clieAyeT 113 Ta6liiiUhi 5, Alii! 60 raelc Ha6liiOAaeTCII corliac11e c MHoro-

'18CTII'IHOil MOAellbiO Alii! < n 
0 
> II yf'liOB BbilleTa s -'laCTIIU, 

Ta6liiiUa 5 

60 rae/c 17,2 rae/c 

c,o Ag, Br Ag, Br 

OIIbiT 
/131 1131 1101 1141 

pac'!eT OIIbiT pac'!eT OIIbiT pac'!eT 

<n > . 7,4:0,3 5,1:!:_0,3 9,9:0,7 9,6°:!:_0,50 5,9:0,3 7,1:0,5 

0 0 
13 •• t/2 s.s:o.s 9,3!_0,5 16,4°':o,6° 15,4°:!:.0,8° 

0 0 
22,0 :!:1,1 24°+2° 

1 
14,5:!:_0,6 <n h> 2,2:0,1 1o,o:o,5 

<nc> 1,6:!:0,1 4,0:!:_0,2 2,3:0,1 4,0:!:0,4 

<n b> 10. 5:!:_0. 5 

Llliii H1!3K03HepreTII'I9CKIIX '18CTIIU COf'li8CIIe Xy>Ke, 3TO, IIO-BIIAHMOMY, 

MO>KeT 6bJTb CIIeACTBII9M TOf'O, 'ITO B paC'IeTe eme He Y'IIITbiBSliCII 31\llP9KT 

'TpalieHIISI', a T8K>Ke rpy6oro IIp1!6lii!>KeHIIII TeOpl!ll IICIIapeHIIII IIpll Bb!COKOH 

IIepBI!'IHOil 3Hepf'llll, 

12 

• 

• 

PaC'!9Tbl IIO Otibi'IHOll KaCK8AHOll MOA9liii .CISAyT rop 

'!eHHe < n 0 > H <n c > Alii! 60 rae/c, 3To IIOK83biB8JOT l 

Alii! 17,2 r9elc, f'A9 paCXOlKA9HII9 Alii! < nc > IIO'ITH BAI 

0TM9TIIM, 'ITO MHOf'0'18CTII'IHblil M9X8HH3M1 BBeAeHI 

SIBliSI9TCII HOBb!M npoueCCOM KOlili9KTHBHOf'O B38HMOll9ilCT 

C HyKliOH8MII Slllpa, II ero OIIbiTHOe IIOATB9PlKA9HHe npeAC 

Hblll IIHTepec Alii! I\>H311KII 9li9M9HT8pHblX '18CTH!l II S!llpa, 

OIIHC8RHbi9 HCCli9llOB8HI!SI llOli>KHbl 6biTb IIp0AOlllK9Hbl C 91 

B8HII9M Slll9pHOf'O COCT8B8 3MylihCHil II :3H9pf'HH IIepBII'IHI 

4. KorepeHTHbre eaaHMOAellcTBHSI 

KorepeHTHbrMH aaabrBaiOT Heynpyrae eaaHMOllellcTeJ 

CO BC9MH HliH HeCKOllbKHMH HYKliOH8MH Sillpa, IIpH KOTOp~ 

liY'189T HMIIylibC OTA8'111, 8nepBbi9 3TOT npoueCC 6bili Tel 

e pa6oTe 1151. 

EcliH cyMMIIpoeaTh aMIIliiiTYAbi OT eaaaMOAeilcTBHSI 

C OTAel!bHb!MH HYKliOH8MH Slllpa, TO AH~epeH!lH8libHOe CE 

reaepauiiH, cornacao pa6oTe 11 6 1~ eCTb 

du d u 2 
-,- .. (~)n A IC(q)! 2

, 
dq dq 

rAe C(q) du 
ljlopMijlaKTOp 11Apa, a ( --- ) 

d q2 n 

noae. 

- Ce'leHHe 

Ecn11 6br He 6brno norliomeHHSI napuHanhHbrX aMnnH 

yrnoe BbrneTa e npeAelie ce'leHIIe 6brno 6br nponopuaoHal 

3~eKTbi IIOf'1IOIU9HHSI, KOTOpb!e IIOKa He MoryT 6biT 

H01 O'leHh cymeCTBeHHbl 1 II B pa6oTe 116 I IIpll COIIOCT8BI 

2/a 
TaMH CAeliaH Bb!BOA, 'ITO a "'A • Ha6nJOA8IOTCSI pacx< 

e PSille 9KCnepHMeHTan&Hbix pa6oT, B ljloT03Myli&CHOHHoil 

COIIOCTaeneHIIH C peaynbT8T8MII 1 IIOl!y'leHHblMH B IIy3blpb! 

naH BbiBOA 0 TOM, 'ITO ece Slllpa ljloT03MYlibCHII y'ISCTBYI< 

reHepauHH1 II HCKl!JO'IeH 6biCTpbill pOCT Ce'leHHSI C yeel!H'IE 

13 



onO>K9Hife 0 M9X8Hif3M9 B381fMOAeticTBIHI 1 KOTOpbll! M0}1{9T 6b1Tb 

neHifeM "!railing " - KOI'AB Ha116onee 6hiCTpbie '18CTHUhi, po}l{-

epB!i'IHOM CTOnKIIOB9HHif, CTanKHBBSICb C HyKnOH8MH S!Apa, OCTBB

bH ce6SI cneA, He aanonHeHHhlli HyKnoHaMif, KOTOpbiil He ycneaaeT 

K noAXOAY 6onee MeAneHHhiX '!BCTifU, HeAaBHO aTo 6brno noATBep}l{

k,rMII paC'IeTBMH 
/11/ 

nlf'Ielllf9M 3H9pi'IiH B03M0}1{9H npouecc, KOI'AB HeCKOnbKO BTOpH'I

b, p0}1{A8HH•AX BHyTpH SIApa B nepBH'!HOM CTOnKHOBeHHH, B38HMO-

BMeCTe C OAHHM H3 8I'O HyKnOHOB, 3TOT MeXaHH3M 6brn npeAno

bTe /12/ llpH 06bSICHeHIIH peaynhTBTOB Ollb!TOB B KOCMH'!eCKHX 

a6n11ue 5 conocraaneHbi A&HHhre H3 Ta6nauhr 3 11 pac'leTbi Ha oc

'!aCTif'!Hoii: MOAenlf, Bb!llOnHeHHbie B pa6oTe /13/, .llnSI CpaBHeHHSI 

TBK}I{e naHHhie H3 pa6oTbi Ill I, I'/le lf3y'lanHCb asaaMoneliCTBHSI 

HOB 17,2 faa/ C If p8C'I9Tbl IIO 06b!'!HOi! K8CK8AHOJ! MOAenH /14/, 

T 113 Ta6ni!Uhr 5, AnSI 60 faa/c Ha6monaeTCSI coi'nacae c MHOI'o-

IMO/lellb!O AnSI < D • > If yi'nOB BbineTa s -'laCTHU, 

Ta6naua 5 

60 faa/c 17,2 faa/c 

C,O Ag, Br Ag, Br 
/13/ /13/ /10/ /14/ IT pac'!eT Ollb!T pac'!eT Ollb!T pac'!eT 

,,3 5, 1!_0,3 9,9:0,7 9,6°!_0,50 5,9:0,3 7,1:0,5 

,80 9,3!_0,5 16,4°':o,6° 15,4°!_0,8° 0 0 
24°+2° 22,0 :1,1 -

,I to,o:o,5 14,5!_0,6 

1 .a:o,t 4,0!_0,2 2,3:0,1 4,o:o,4 

I 0, 5:!:.0, 5 

3K03Hepi'eTH'IeCKHX '18CTHU COI'nacae Xy}l{e, 3To, llO-BHaHMOMY, 

CneaCTBHeM TOI'O, '!TO B pBC'IeTe eme He Y'!HTbiBanCSI 31jlljleKT 

B TBK}I{e I'py60I'O 1IpH6n!f}l{eHHSI TeOpHH HCITapeHHSI llpH Bb!COKOi! 

Hepi'HH, 

12 

• 

.,. 

'.' 

Pac'!eTbr no ol5br'!Holl KacKaaHoll Moaena t~a.ayT I'opas.ao 15onbmee 3Ha-

'leHH9 < n 8 > H < n • > AnSI 60 fsa/c, 3TO llOK83biB810T aaHHbl9 Tal5nHUbl 5 

anSI 17,2 fsa/c, rae pacxo}l{aeHHe anSI < "• > no'ITH aaaoe 6onbrue, 

0TMeTHM1 'ITO MHOI'O'ISCTH'!Hblil MeXaHH3M1 BBelleHHb!l! B pal5oTe /1 2 /
1 

SIBnHeTCSI HOBbiM IIpOUeCCOM KOnneKTHBHOI'O B38HMOlleiiCTBHSI 6biCTpbiX 'IBCTHU 

C HyKnOHSMH Slllpa, If ei'O OllbiTH09 ll0llTBep}l{ll9HH9 npellCTSBnSieT 3H8'1HTenb

Hblil HHTepec nnSI ljlHSHKH aneMeHTapilbiX 'laCTHU H s:~npa. BcnencTBHe aToro 

OIIHCSRHbie HCCn9llOB8HifSI llOn}I{Hbl 6b!Tb 1IpOllDn}I{9Hbl C ewe 60nbWHM B8pbHpo

B8HH9M SlllepHOI'O COCTBB8 9MynbCHil H 3H9pl'HH nepBH'IHb!X 'ISCTHU, 

4. KorepeHTHbie asanMonellcTBHSI 

KorepeHTHbiMH Ha3biBaJOT Heynpyrae asaaMoaellcTaHSI 6biCTpoll '!aCTHUbl 

CO BCeMH HnH HeCKOnbKHMH HyKnOH8MH Slllpa, 1IpH KOTOpb!X SlllpO UenHKOM IIO

ny'I89T HMnynbc OTll8'1H, BnepBbie 9TOT npouecc 6brn TeopeTH'IeCKH paccMoTpeH 

e pa6oTe /15/. 

Ecna cyMMHpoaaTb aMnnRTYLibi oT asaaMonellcTBHSI nepBR'IHOll 'laCTHUbi 

C OTLienbHblMH HyKnOH8MH Slllpa, TO llHijlljlepeHUR8nbHOe Ce'!eHHe KOrepeHTHOil 

reHepauaa, cornacHo pa6oTe 1161; eCTb 

du du 
--v-,. ( --;--r )n A2 J C (q) J2' 
dq dq 

rne C(q) ( d q 
ljlopMijlaKTOp SILlpa, a --- ) 

d q2 n 

no He, 

- C9'1eHHe H8 OTLienbHOM HyK-

Ecna 6bi He 6brno nornorueHHH napuaanbHbiX aMnnaTyLI, To LinSI ManbiX 

yrnoa BbineTa B npenene ce'!eHae 6brno 6bi nponopunoHanbHO A2 • 

31jl!jleKTbl nornorueHHSI, KOTOpbre ITOK8 He MOI'yT 6biTb paCC'IHT8Hbl TO'I

H01 O'!eHb cyrueCTBeHHbi 1 H B pa6oTe /16/ ITpH COIIOCTaaneHHif TeOpHH C OIIbi-

2/a 
TaMR cnenaH BbiBOLI, 'ITO u "'A • Ha6nJOLiaJOTCSI pacxo}l{neHHSI Bhr aouoa 

B pSille sKcnepRMeHTanbHbiX pa6oT, B ljloTosMynbCHOHHoll pal5oTe /1 71 npa 

COIIOCT8BneHHH C pesynbT8T8MH1 rrony'leHHblMH B IIY3blpbKOBblX K8Mepax, CLie

naH BbiBOll 0 TOM, 'ITO BCe Slllpa ljlOT09MYnbCHH Y'I8CTBYIOT B KorepeHTHOil 

reHepaUHH1 H HCKnJO'!eH 6biCTpblH poeT Ce'!eHHSI C yaenR'IeHHeM A , T,e, 
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KynOHOBCK8H reaepaUHH, B pa6oTe 118 / npOBeneHO neTanbHOe ConoCTaBneHHe 

MeTonH"'eCKHX ,PaKTOpOB B ,PoTO<lMynbCHOHHblX H K8MepHbiX pa60T8X H cnenaH 

BbiBOn 0 TOM, 'ITO B H8CTOHutee BpeMH HeT nOCT8TO"!HbiX OCHOB8HIIil npOTHB 

npeAnonolKeHHH fylla H YonKepa 1191 o TOM, 'ITO " B npouecce KorepeHT

aoil reHep8UHH, B OCHOBHOM, Y"'8CTByiDT nerKHe Hllpa", 

Eonhmas qacTb ll8HHbiX no KorepeHTHOil reaepaUHH nonyqeHa B pa6oTax 

C IIY3blpbKOBbiMH K8Mep8MH IIpH pa3nH"'HOM CQCT8Be 51/lep, 

no cpaBHeHHID C ,POT03MynbCHHMH K8Mepbl C THlKenbiMH lKHilKOCT51MH 0 

IIOMHMO 6onbutOil CT8 THCTHKH, HMeiDT CyuteCTBeHHOe npeHMyuteCTBO B perHCT-

0 
p8UHH 1T -Me30HOB, 0JlH8KO B ,POT03MynbCH51X H8JlelKHO 0TilengroTC51 C06bi-

TH51 pacmenneHHH HAep C BbineTOM "18CTHU Mancil 3HeprHH, KOTOpbie He pe-

rHCTpHpyroTCH B IIY3b!pbKOBblX K8MepaX, 

B COOTBeTCTBHH C <ITHM HHTepeCHbiM 51BnHeTC51 npoBelleHHe HCCnenoBa

HHil C noMOUlbiD ,PoTO<lMynbCHil C pa3nH"'HbiM COCT8BOM HAep. 

Pe3ynbT8Thi HccnenoBaHHil, BhmonHeHHhiX c noMOUlbiD 9MynbCHil I , co

o6manHCb B pa6oTax 
11 •21 , KorepeHTHhie B38HMoueilcTBHH B 9MynbCH51X II 

BbinenMHCb no KpHTepH51M 1 OllHH8KOBbiM C HCnOnb30B8HHbiMH B 9THX pa60T8Xa 

PHCYHOK 5 nOK83biB8eT HOpMHpOB8HHOe H8 OllHH8KOBOe "'HCno C06biTHil 1T- -N 

pacnpeueneHHe no "!Hcny nyqeil B <~MynhCHHX I H II. H3 pHcyaKa cneuyeT 

cymecTBeHHoe yMeHhmeHHe Tpexny"'eBhiX 3Be3n ri <~MynbCHRx II , llaHHhie 

ung cnyqaeB, OTHeCeHHbiX K 3- nyqeBblM KorepeHTHblM C06biTHHM ,,- +A _. 

-+ rr + + rr- +tr-+A, npHBelleHbl B Ta6nHUe 6, 

Y Keno Ruep 

B 1 CM3 
C,N,O 

Ag,flr 

llnHHa cneuoB B MeTpax 

YHcno co6biTHil 

<A> MeTphl 
KO~ 

<sin¢> Kor. 

Ta6nHua 6 

II 

2,76 X 10
22 

3,6·8 X 10
22 

2,01 x 102 :.t - - - --0,77~fo22 

3147 364 

197 + 17 11 ~ 3,5 

16~ 1,4 33+ 10 

0,067 0,071 
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H reaepaUHH, B pa6ore liB/ npoaeAeHo AeranbHoe eonoeraaneHHe 

!IX cpaKTOpOB B cpOT03Mynbei!OHHbiX II KBMepHbiX pa60TBX II eAenaH 

M, 'ITO B HBeTOHIUee BpeMH HeT AOeTBTO'!Hb!X OCHOBBHHH npOTIIB 

HHH fyna 11 YonKepa 
1191 

o TOM, 'ITO " B npoueeee KorepeHT

llHH, B OeHOBHOM, y'!aerayJOT nerKHe HJlpa ", 

as '!aeTb naHHbiX no KorepeHTHoA reHepaUI!H nony'!eHa a pa6orax 

BbiMH KaMepSMI! np11 pa3nH'!HOM eoeTaBe Hllep, 

BBHeHHIO e cpoT03MynbeHHMH KaMepb! e Ts:>KenblMH lKHJlKOeTHMII, 

biUOH eTaTI!eTI!KH, HMeiOT eymeeTBeHHOe npei!MymeeTBO B perl!eT

-Me30HOB, OnHaxo B cjloroaMynbeHsx HaJleJKHo OTAenHJOTes eo6bi-

e BbineTOM 'laeTHU Manoli: 3Hepri!H, KOTOpbie He pe-

H B nyabipbKOBhiX KaMepax. 

BeTeTBHH e 3TIIM IIHTepeeHbiM HBnHeTeH npoaeAeHI!e HeeneAOBa

bJO cp0T03Mynbel!li: e pa3nH'!Hb!M eoeTaBOM HJlep. 

TaTbi HeeneAOBaHHli:, BbmonaeHHbiX e noMOl!lbJO 3MynheHll I , eo

pa6oTax 
1 1

•
21

• KorepeHTHbie B3ai!MOAeli:eTBHH B aMynhei!HX II 

no KpHTepi!HM, OAIIHBKOBb!M e llenonb30BBHHb1MH B 3THX pa60TSX, 

OKa3hiBaeT HOpMI!pOBBHHOe Ha OAHHBKOBOe '!Keno eo6b!THH 1T- -N 

He no '!Heny ny'!ell B 3Mynbel!sx I 11 II • l1a p11eyaxa eneAyer 

e yMeHbiUeHI!e Tpexny'!eBhiX 3Be3A 1i aMynbei!HX II , LlaHHhie 

OTHeeeHHbiX K 3- ny'!eBbiM KorepeHTHbiM eo6biTI!HM rr- +A ... 

-+A , IIp!!BeAeHbl B Ta6n11ue 6, 

Ta6nl!lta 6 

II 
p C,N,O 22 . 22 2,76xl0 .'LRRxiO 

Ag, Br 2 01 x 1022 o'77 x to22 . . 
B MeTpax 3147 364 

HH 197 + 17 II~ 3,5 

!Tpbi 16~ 1,4 33+ 10 

0,067 0,071 
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KaK cnenyeT H3 Ta5nHUbl 6, OTHOCHTenbHOe yaenH'ISHHe <A >KOt' npH 38-

MBHe aMynhCHH I Ha II 5nuaxo K yMeHbWeHHIO 'IHCna smep B aMynbCHH II 

no cpaBHSHH!O C I, 3TO MOlKeT YK83biB8Tb H8 TO 1 'ITO KOI'epeHTHbl9 B38HMQ-

JJeilcTBHSI B ocHOBHOM o6ycnaanuaa!OTCSI SlllpaMH Ag, B r 1 HO 9TOT BbiBOJl 

Tpe6yeT 60nhWOil CT8THCTH'IeCKOil o6ecne'leHHOCTH, 
2/8 

3aaHCHMOCTb ce'leHHSI no aaxoay A T8KlKe cornacyeTCSI B npeJJe-

nax OWH6KH C Jl8HHblMH Ta6nHUbl 6. 0AH8KO MOlKaT 6b!Tb OTB9Jl9HO npaJJno

flOlKBHHe pa60T /16/ 0 npaHMYWBCTBaHHOil ponH nei"KHX Slllap, T,K, B 9TOM 

cny'lae <i.> xor B aMynbCHH II nonlKeH 6bJn yMaHbW8TbCSI JJO 10,7 M. 
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