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BBEJlEHHE 

• 11- 8. 
B n peA~AY~HX paOoTa X 6~0 nOKa 3a HO. 4TO B paMKaX KaapK

naproaaax MOAeneH a- P -B3aHMOAeHCTBHR npH P=ltO r 3B / c MOlllHO npea 
CTaBHTb CneAY~H M 06pa30M: B3aHMoAeHCTBYOT M eAIl eHH~ e Ba neHTH~ e 

KBapKH nepBH4H~X 4aCTH4. a OCTaBwHecR 6~CTP~H B aneT H~H KBa p K OT 
rr--Me30Ha H AHKBapK OT npoTOHa $parMeH T HPY~T B Aae CTPYH aA
pOHoa"'. Hx xapaKTepHCTHKH COBnaAaOT C x apaKTepHCTHKaMI.1 CTpYH 
aAPOHOB B e + e-- a HHH r HnR4HH H B r n y60 KoHe y n py rl.1x ,/(0p -B3a HMoAeH
CTBHRX n pH OAI.1HaKOB~X 3Hep rHRX B C.4 . H. AHanorH4HaR KapTHHa 
Ha6noAaeTcR AnR APyrHx aAPOH- HYKnOHH~X a3aHMoAeHc T BHH/4-8~ 6~no 
TaKllle nOKa3aHo. 4TO $parMeHTa4 HoHH~e H HH aapH aHTH~e $ YHK4H H 
KB apK OB H AHKBa p KOB OTnH4aOTCR APyr OT APyra / 3/. 

H3Y4eHHe pacnpeAeneHHH no MHOllle CTBeHHOCT H H HX KoppenR4HH 
MelllAY 4acTH4aMH. pOlllAe HH~MH B n epeAHeH / 06n acT b $ pa r Me HTa 4HH 
KBa pKo B/ H 3aAHeH /otinacT b $ parMeHTa4HH AHKBap KOB/ nonyc$epax 
B C.4.H. MOryT AaTb HHTepecHYO H H ~opMa4HO 0 Aan b HoAeHc T BY~HX 

Koppe n R4HRx B MRrKHX aAPoH-aApo HH~X B3a HMoAeHc TBHRX. 
B 3TOH pa60 Te H3Y4a~TCR MHOllleCTB e HHOCTH H KoppcnR4HH BTOpH4

H~X 3apRllleHH~X 4acTH4 B nepeAHeH H 3aAHeH nonyc$epax / C. ll . H. 
AIlR rr-p-B3aHMOAeH CTBHH npH P=ltO r38/c. nonY4eHH~X C nOM~ bO 
2-MeTpoBoH nponaHoBoH nY3~pbKOBOH K a Mep~ n83 OH ~H. o6nY4eHHOH 
Ha yCKopHTene H$03 /npOTBHHO/ . 3KcnepHMeHTanbH~H MaT epl1an COCTa
BHnH 14276 He y n py r Hx a-p-B3aHMO~eHcTBHH. HeTo~HK a 3KCne pl1MeHTa 
H otipa60TKa C06~TH~ onHcaHa B / 9 . nonY4e HH~e pe3ynb TaT~ c pa B
HHBaOTCR C aHanorH4H~MH Aa HH~MH AIlR MRrKHX aAPoH-HYKJ10 HH~X. 

llleCTKHX v(v) P - cOYAapeHHH H e+ e- - a HHH r HnR4HH. 

I.HHO~ECT3EHHOCTH 8TOPH4H~X 4ACTHU 0 nEP EAHEA H 3AAHEA
 
nOnYC$EPAX /C.U.I1./
 

Ifa pHc.l npHBoARTCR pacnpeAene HHR no MHOllleCT BeHHOCTH B nepeA
HeH H 3aAHefs nonyc~pax /C.4 .H ./ AIl R a-p-B3aHMoAeHcTBHH . BI1AHO . 
4TO 4HCno neTR~HX BnepeA 4acTH4 60nbwe. 4eM neTR~Hx Ha3aA. 4TO 

'"	 BJCJ1a,o, 'laCTH~ OT MeMeUHhlX B3 aHMOAeHCTBYJOIIViX KBapKOB npORBJlR

e T CH B 0 6 n a CT H IxFI =2IP II 1/ /8<0.1. a B 06naCTb \x
F 

I>O ,1e 
B OC HOB H OM nona,o,alOT a,o,pOUbl OT 6blCTpblX KBapKOB Ii AHKBapKOB 

d 

••• '. u..il.4 i1 ':;1l:TR1'JT 
r·' ",~ 1': f1 ()B 1U 
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PUC . I . Pa Cn p eAe JI e HHSI 4 ilCTHlJ, no 

r-IHOlf(eCTBeHHO CI'll B nep e AueH I nYHK

'I'Up ll aJI rllCTorpaMMu l 11 3aAHeif I CIUIOW

lIaH rliCTorpaMMal nOJIycillepa x B c. lJ, . u . 
0,1 

AJIH IT-p-B:31UI.HOAef!cTBIHl npn p=l,O rsn / c . 

~~ t " '" ,
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0,01 
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PU C . 2 . 3 allH CHMOCT b cpeAHeii. MHO)t(cC'I"

B e UUOCT H 4aCTI11J, < UF > lJ nepeAHeii no

nycoepe 0'1' 1I0JIHOrO 4HCJI il BTOPll'IHblX 

3 apSI)l(e HHbIX 43CTIi lJ, I U en I . Cnn omna x 
o 4 8 12+l1U HHH - 3 a lJU CH NOC'I'b < II p> = n ch • 

l'1. ch 

Ha6 mOAaeT CR r a ros e AllR /T±P-. K ± p - B 3 a I1MOAeH CT BI1H 14 , 10 , 11 / , B T86ll . 1 
n p HBOA RTCR cpeAHIo1C MHOlKC CTBeHHOC TH ac e x BTOPl14 HblX a 8 p RlKe HHbix 

4 8C T l1l1 « II ch » . MHOllleCT BeHHOCTH 4aCnll.~. lleTRUlI1X enepen « n ~,» 
11 H8a8A «uB » . 3Ha4eHHe < UF> 6 0 Il bwe , 4 e M <OB >, Ka K AIlA ac ex 
He y n p y r Hx u- P-BaaHMOAeHC T BI1H, T aK H A n A C06b1 THH Gea AI1~paK lII10H

HbiX npoueccoa " (6. = < n 
p

>-< U
B 

> '" 0.6) **. PHc . 2 TaKlKe n OA T BeplK

A aeT 3 T OT ~ aKT AnA p a a n H4HblX 3 Ha4eH I1 ~ nob **~ 
B paMK a x npOCTOH KB8p K-n8 pTOHHO~ Ka pTHHbI B3aHMOAeHCTBl1A B 

Me 3 0 H- HYI<JlOliHblX cOYAapeHHRX B nepeAHeii nony coe pe POlMA81OTCA 48C 

T H llbi B p e 3 yn b T a T e ~p8rMe HT811I1 H KB apKOB H 8HTl1 KBapKOB, a B 3 8 A HeH 

nonyc~pe - OT AI1KB8pKOB . B , e + e - - a HHl1 r l1n R ll l1l1 npl1 BbiCOKI1X 3Hep

'-C06b1TUe C4I1TaIlOCb AUtiJpaKIJ,HOlllihlN , eCJIH XO TH 6b! 0AHa BTOPH\IlUlfl 

s apaxenaaa \l<lCTHI.(a HHe.nil [x F I > 0.8. 

*	 CHCTeMaTli4CCKaH aeonpenerieuaocr-a B ouexxe 6. COCTilUJIIlC'!"
 
/ 12 ' ,
 - 0, 1 U3-33 HeUUaBlfJIbHOH uueHTliduiKauuu IT+ -Me301ioll 

*** C06blTliH C MIIO)l(eCTBeHHOCTbJO 0ch ~ 12 COCT3BJlfJlUT 27. 0'1' ucex 
neyrrpyr-ax 7T- P- u 3 a u Mo A e i i c T B u fi. B HJiX B03MOlKHa npUMl' C1.> 1-10% / 
OT I7-C-B 3a1i MOA e iic'ru HH. 
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r l1A X aA PO H~ p o mA81OTcn B BI1A e A ByX npoT~ Bonono ~H o Ha n p a Bn e HHblx 

CT PY H B pe3y n b TaT e ~pa rMeHT a ll l1l1 K s a p K - a HT I1K B a p K OBo H napbl. A H8 IlO 

rl1 4 HO B vl; )P ~ B3 a~MoAeH C T B I1 AX B n e p e AHe H nony c$epe B C . lI . H . BTO

PH4HblX aAPOHOB 4 aCTl1l1 ~ o6p a 3 Y lOTcH OT $parMeH T8~~ 11 U ( d )-K B a P Ko B , 

a B 3aA HeH - B p eaYllbTaT e ~p8 rMeHTa ll H I1 u u(ud ) - AI1 K B a p KOB . Ecn l1 

n pollec c aAPOH I1 3a ll~ 11 Ks a pKOB 11 A~ K B8P KO B cna60 a8 B~ C ~ T OT ~x 

a pOMaTOB H MeX8H~ 3Ma oupa30 Ba H~H , T O MOMHO OlKl1A 8 Tb Bbin o n He HHA 

CIle AYIOU\HX COOT How e HHH A IlR P 83 H ~X T~nOB B 3 8HMOAe HC T B HH np~ OA~ Ha

KOBbiX 3 He p r l1A X B C . ll . ~ . : 

1	 1/ v 
<OF > ='"2 < Oe + 6- > '"" < OF > = < O F > '	 / 1/ 

1	 ii 
<OB >	 = "2 < O p p > = < O~ > =' <OB >' /2/ , 

'I'a oriaua )
 
MH o lKe c T B e lf HO CTb Ii A ucn e pcUJi a apax en asrx 4 aCT Hll,
 

B IT- P-B3 aHMOA e i i c T B HH X n pn P=4 0 f a B/c
 

< 0 > , D B ce C0 6b1TllH B e 3 Au~p aKlllioHHb1X
 

npOll, e C c OB
 

5 , 56+0 , 02	 5 , 8 1+0 , 02 < ~ Cb> 
2 , 60+ 0 , 0 1	 2 , 57+ 0 , 0 1 

< 0	 > 3,0 7+0 , 0 1 3, 24+0,0 2
 
. o;n F) 1, 74+ 0,0 1 1, 76+0 , 0 1
 
< DB ? 2 , 48+ 0 , 0 1 2,57+0 , 02
 

), 78~O, O I	 1,78~0,0)D(n B ) 

H a p~ c . 3 npH BOA A T CA c p e A HHe MHOlKeCTBe HHOCTH < Uo b> An A pa 3 Hblx 

THnOB B3al1MOAeH CT B l1H B 3a B HCl1 MOCTl1 OT KBaA P8Ta n o n HOH 3Hep rHH B 

C . lI . l1. / s / . Ii a p~ c.3 a npl1 BeAeH~ 3 aB I1C I1MOC T~ ~<nC h > OT B AJl R 

e+ e- - aHH l1 r l1nR lll1~ 11 A llH pp - B 3 a ~MOAei1cT BH r, 17 , 13 /. AllA c p a B He HHR A a " 

H~ 3 Ha4e Hl1H < 0 p > 11 < 0 B > AnA Me30 H- n OOT,PHHblX B 3 8 l1MOA e HC T B HH _ _ "il L 
B n e p e A He l1 11 aaAHel1 nonyc~e pax C .ll . l1 . . 

H3 p l1CY H Ka BI1A HO , 4TO 3Ha 4e H ~n < 0 F >ne lKa T HHlKe f <O ch > An A 

6+ e - -B3 a I1MOAeHC T BI1H , 4TO CBH 3 a HO C AI1~paK ll~OHHblM~ n polleC Ca MI1 

B IT-(K- )p -B3 a HMOAe~CT BHRX . 3 Ha 4 e Hl1A < 0 F> 6e 3 AI1~pa K~H OHHblX npo 
lleCCOB AIlH IT-p - K P -B3a~MOAeHCT B I1H npa 4 0 11 1 1 0 f 3 B/c COOT BeT 

CTB e HHO XOpOWO cornaCY~T CR C A a HHbl M~ AllA e+e- - aH H~rI1IlA~H I1 /11 / *. 
3 Ha4eHHH <0 B > AnR IT-P ~ K - p -B3aHMOA e HC T BI1H co rnacyc r ca co 

3 Ha4eHl1HMl1 t <n > A n R PP- B 3 8 I1MOA e H: T BI1H : P 8 3 HI111a Me ~AY < UF > 11Cb

< DB> A P A M e 30H-HYKIlOHH ~ X B 3 al1MOA e HCTBH H , n O-BI1A I1MOMY , CB H 3 a Ha
 

•	 ± + 
A Ha n Or l14 Hble T04 Kl1 An A A P y r l1x IT ( K - ) p a K Cnepl1MeH T OB He npl1

BOAH T CH 113 - 3 a OTCYTCTBI1A COOTBeTCTBY~~I1X A8H H~X . 

3 

http:l<lCTHI.(a


• • 

<"COl> Q 8 

+Hi ~ 
•	 / __~_/ lP- 'I 

• tIj..) + 
~ 

-+ 

/f	 •~~i~~f ~ // f 
•	 -<> r 

I;,,,O~~,..r 
2 • 

../• 
~/

//
/ 

';'"'''' .................
 

10 SO 100 300 10 .so 100 300 
s(r~ S(r.8') 

PUC. 3 . 3aBHcuMoCTb cpenuen M!W]l(eCTDeHIlOCTH BTOpU1.IHhlX s aps 

J1{eHHbIX tIaCTHl\ B nepeAlleA I s8,AlIefil norrycoepax OT xaanpa'r a 

nonnon auepr-na (8) B C. U,.H.: 81 AIUI MeSOH-lIYKJIOHHbIX B3<llIMO

AeftcTBufl 10,. - AJlJI nepCAlleA norrycoepu , 6. I • - JJ,1!Ji ga,l~Herl 

nOJIYc¢lepbl B 17-P- Ii K- P-B31111HOAeAcTBlUIX I1PIi 40 Ii 110 r3B/c, 

*-	 6e3 AH~PaKl\lfOIlHbIX npoueccoa , AJHl e"'"e--amUII'UJUIlJ,IUl 

(x - ~ <nch >0+0-' nYHKTHpHafl JIllHIlJi-¢l~TI1POBalllle 31'I1X AaHHbIX ). 

AJlR P p - s s a u Mo A e ilc T B I1)\ (+ - - < 0 ch ';>P • cnnomuaa ffilHHIJ 

¢lHTHpOBcUfI1e 3'l"HX AaHHbIX); ~I AJlR lit tryp -BSaHMOAeiicTBI1A 

10 ( . ) - B nepeAllcH nonycdiepe , (. ) - B 3MHeil nOJIyccPepe/. 

c TeM, 4TO B AHKBapKoBoH cTpye HMeeTCA nHAHpY~H~ HYKnOH, KO
T op~A yHOCHT npHMepHO nonoBHHy ee 3HeprHH·. 

Ha p11 C. 36 cpaBHHBalOTcA <Dr > H <DB> AnR Me30H-n pOTOHHblX 181 

cOYAa pe HI1A C aHanO rI-1 4 H~M'" Aa HHblM'" AnR V (V) P -BaaHMOAei1cTBHA 
/ 1 

7. 
nocne HC KnlO4e HHA AI1 41p a K ~ H o H H ~ X npo~eCCOB lo603Ha4eH~ 3Be3A04Ka
MI-1 AnA "-P- H K- p- B3a l1MOAe HCTBHH npl1 40 H 110 r3B/ci M~ Ha6nlO
AaeM Hennox o e co rnacae KaK AnR <Dr>' TaK 11 AnR <0 B>' TaKaA Kap
Tl1H a CBl1AeTe nb cT Bye T B non b3Y BbinOnHe Hl1A CooTHOWeHl1H 11/ 11 12/ . 

npH paC CMaTpl1BaeMbiX 3 He p r l1RX B3al1MOAe AcTBH R B o aMO~HO nepe 
KpblTHe B 4eHTp an b Ho~ 06naCTI1 4a CT11 4. pO~AeHHblX OT 4lparMeH Ta 4 l-1 H 
KBa p KO B 1-1 AI-1KBap KO B. C APyroH CTOPOHbI , c o r n a c l-1 e <u s > AnR MeaOH

'"	 B P P - B S al1MOA e ilc T B IHI X 15b1J1o noxas ano , 1.1'1'0 nc c rr e liCKJDOtteHiu l 

JlI1AHP~ npOTOIIOB CB OH CT B a AJ1K B apK oBbIX Ii K B a pKOB bIX 
CTPyil COB n ap.aJOT 1 14 , 16/. 

AHanOI'H'IHaR np0l..\c Aypa H CKJDO'lCHHSl n lfA Hp YlOLqHX 1.Ia CT l11..\ B Me30H

rrpo-roansrx B3aHMOA e HC T BHnx n pH ...;s -8-10 r 3 B Me T OA lI tt e CK H 

3aTpYA Hl1 T eJlbHa / 16 /. 
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np O TOHH~X Ba a HMOAe HCTBl1 H C 1/2 <och > AnA CHMMe TpH4HblX n pOTo H
np oToH H~X CTon KHOBeH l1 ~ nOKa 3blBae T, 4TO Ta Koe n e pe K p~ THe He
 
BI1HRe T Ha < n F> ~ <nJl>' no - BHAHMOMy , c pe a uee 4Hcno 4a CTI-111, nepe

XOAA~ I-1X H3 OAHOH 0 6naCTH B APy r y lO , KOMneHCl1 py e T APyr APy r a .
 
Ta xoe nepexpsrrae AOI1lK HO n pOABI1RTbCfl B K OppeI1A ~I1 AX no M Ho~e CT 


Be HHOCTH M e~AY 4a CT114 a MH, I1e T R ~HM H Bne pe A H HaaaA B C.4 . 1-1 .
 
I CM. HI-1~e/ . 

2.	 KOPP EJlJlLt~n1 no MHO)!{ECTBEHHOCTH MEJi(AY 4ACTHUAMH,
 
JlEH lmHHH B nEPE,llHIOIO H 3N1HIOO nOJlYC<l>EPbJ Be. U. 11 •
 

Ha PI-1C . 4 , 5 npHBOAATCA Cpe AHl1e MHOlKe CTBeHHOCTH 4a CTH4 <n p>« n l?) 
B OA HO~ nOI1yc (j)e pe B a a BI1 CHMOCTI-1 OT MHo~eC T BeH HOCTe~ 4aCTH~ 

oB(o r) B APyro A nony c~ep e . Ann Ta Ko r o aHa n l-1 3a Hcno nbaOBan HCb 
Heyn pyr He "- P -B3aHMoAe Ac TBI-1A 5e3 A I-1 <l> pa K4 1-10H H ~X n pOlle CCOB. Ha 
pHCy HKOB BI-1 AHO, 4TO H M e~TC A KOp pe I1A 4 1-1 11 Me lKAY MHo~eC T B eH HOCT AMl1 

4aC T1-1 4, n eT R ~ H X BnepeA H HaaaA B C.4 . 11 . 3 Aecb lKe n pHBeAeHbl 
aH aJ10 r l1 4H~e peayn sr a r u AI1A 4a CTH4 Ha 4e HT panb HoH 06na CTI1 ( Ix r l~ 

0 , 1 ) 11 ofinacr a (j)pa r Me HTa 4HH (Ix F I > 0 , 1) . l{a K BI-1AHO, otipaaoa a 

<n.>i I ii iii i I I I 

( 11, > 

3p 

3.0 ~ 
2,0 • • + ' t,. " 1t 

2,0 

1,0 : • • ; t t •	 • I 
•

f 
1,0 

o	 2 4 6 8 10 
n f o	 2 4 , 6 8 10
 

n B
 

P l1c . 4. 3 a BH CH MOC T b CpCAHGH MlIO PlIc . 5 . T o JKe c aMoe, ttTO 11
 

~eCTBe HHO CT I1 S T Op l11.1HWX 1.IaCTH lJ, H a p l1c . 4 AJIR 3 a UH CHMOCT H
 

B nep ezinen non y c c ap e < Dr> OT
 <n B> = f (n F ) .
 
MH OJKe C'rB eHH OC TI1 tIaCTHI..\ B 3ap.Heii
 

nO JIyc~ep e DB Ge3 Al1cPpaKI..\H OHHbIX
 

n p0l..\e CCOB l e I . • - AJlR 1.Ia C THI..\
 

C [x F I ~ 0, 1, • - AJln tIaCTH I..\
 

C I x F I > 0, I. Ilpa xaa - lj)I'lTHPO


a anae AaHHblX n o lj)o PMYJI e 13/.
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HHe 6~CTP~X 4aCTH4 B npO THBOnOnO~H~X nonyc¢epax He CKoppenHpo
Ba HO APyr C APyroM, a Me~AY MeAneHH~MH HMe~TCR cy~ecTBeHH~e 

Ko ppe M 4HIo1 . AHanorlo14HaR KapTIo1Ha Ha6n~anaCb H AnA lCp- H PP
B3aHMOAei1cTBHH 

B Ta6n.2 npHBOAATCA pesynbTaT~ annpOKCHMa4HH 3THX saBHCH
MOCTeH no ¢oPMyne 

< O F ( B) > = 8 + bOB(F) , 131 

rAe a H b - cBo6 oAHble napaae'rpa , 

Ta6mw.a 2 

JKCnepHNeHTaJlbHLle anaxeuax napaxe-rpoa a ,b B lPopMYJIe /3/ 

2
8 F =2 , 97+0 , 03 b F =0,07+0,01 X /N =10,5/10 
a B =2 , 46:!:0 , 03 b B =0, 06:!:0,0 I x 2/ N =4,5/10 

06bACHeHHe 3THX KoppenA4HH AaOT MOAenH, OCHOBaHHble Ha cxe-
Max AyanbHoH TOnOnOrliI4eCKf)H YHHTapHsa~I1H 120,21/ . B HHX npea
nonarae.CR, 4TO B aAPOHH~X BSal1MOAeHCTBHAX 6~CTp~e KBapKH H 
AHKBapKH o6pasYOT ABa npOTHBononO~HO ABH*Y~HXCR KnaCTepa . ne
peKpblTl1e 4aCTI14, 06pasoBaBwHxcA npl1 HX pacnaAax, H AaeT Ha6no
Aae~e KoppenR4HH· . AonR 4aCTH4 (6) I1S OAHoro KnaCTepa, neTA
~H X B APyroM HanpaBneHHH, onpeAenAeTCR no ¢oPMyne / 22/: 

in I(vs I It T)[ x(l-x)] ~ 1- In [x/(l-x) ]~
6 .. 

In I(v'i7/l t [ x(l - x) ] ~I 141 

rAe ..;s - nonaaa 3HeprHA B C. 4.101. , It T - nonepevaaa nHOHHaR 
Macc a. x - AonA 3HeprHH nepBI14HOrO aAPoHa, yHocHMaR 6~CTP~M 

Bane HTHblM KBapKoM I1nH AHKBapKoM(X" 0,95) • S - Bx(l-x) - KBaA
pa T 3 ~eKTHBHrni MaCCbl OAHoro KnaCTepa «p~>"z =0 .340~0 ,002 
r 3B/c) • 

Asm "-P -BsaHMOAeHCTBHH npH p.=40 r3B/c HS 1);1 cneayer , 4TO 
6= 0,105. fcnH 3TH ABa cynepKnaCTepa pO*AaOTCA Hesa BHCHMO. 

TO AnA C HMMe Tp H 4 H~X pp-BsaHMOAeHCTBHH MOAenb npeACKas~Ba eT/22~ 

[) 1-6 
< 0 > '" - 0 + -- <0 >. /51F 2 -8 B 2- 6 oh 

AnR "-P -BsaHMOAeHCTBHH B ¢opMyne lSI HaAo Y4HT~BaTb pas

HH4Y (0) cpeAHHX MHo*ecTBeHHocTeH npH ¢parMeHTa4HH KBapKOB 101
 
AHKBapKOB:
 

1) 1-6
<oF>= --OB + --«0 h> + 0) 1612- 1) 2 -6 0 

H 

6 1 -6 ( 0)<0 > = -- 0 + -- <0 b> - • 171B 2 -8 r 2 - 0 c 

Hs cpaBHeHHR 14/, 161 101 171 C ¢oPMynoH 131 MO*HO nonY4HTb
 
SHa4eHHR b He. 110Aenb naer b =0,055, oAHHaKoBoe AnA 161 H
 
171, 4TO cornacyeTcR C 3KcnepHMeHTanbHblMH SHa4eHI1RMI1 br(B)
 
ITa6n.21. CpaBHeHHe 16/, 171 C 3KcnepHMeHTanbH~MI1 SHa4eHHAMH
 
Br(B) nos sonaer nony411Tb c = 0, 55~0. OS, 4TO cornacyerca c
 
<OF >- <OB> =0,6 ITa6n.l/ .
 

AnA BblAcHeHHA npHpOAbl Koppeml4HH no MHo*eCTBeHHOCTI1 " Bne
peA-HasaA" Hsy4aJlaCb saBHCHMOCTb cpeAHeH MHOlKeCTBeHHOCTH Bne
peA neTR~HX OTpH4ayenbHblX " - Me SOHOB OT HasaA neTR~Hx nonOIKH
TenbH~X 4acTH4 IpHc. 6/. 4acT114~ C Ixr I> 0,1 He CKOppenl1pOBaH~ I 

a MelKAY npOTI1BOnOnOlllHO sapAlKeHH~MI1 4aCnt4aMH C IItF I.s. 0,1 
I1MeOTCA Cl1nbHble KoppenR411H (b.. 0 ,27). OAHHaKoBo sapRllIeHHble 
4aCTH4b1 He CKOppenl1pOBaH~ Me~AY c06o~ IpHc.71. 

<n,> PHc.6 . 3aBHCHMOCTb cPeJlueA MlIOJl:eCT
r,-r,-"T,-.,,--,.....-r.-T'-"'-, BeHUOCTH BnepeA JIeT~X 0TPHUaTeJIb

3,0 
HblX 4aCTHlJ, «or» OT MHOlKeCTBeHHOCTH 

+ nanOll:HTenbt~X 48CTHlJ" neT~IX H89aA 

(. ). • -Ix r 1< 0.1 ... - Ix F I > 0,1 . 
•

Ip • + f (nr) 
i I Iii iii i i 

• 
•

\,0 .. . 2,0 
•• + • t• • + 

o 2 4 6 ". I,D • •
• t + t 

a • f 
PHC. 7. 3aBHCUMOCTb <0 F>~ te0s! 

I . I ~ 
AJlll OTplU\aTeJlbUblX 'l8CTHlJ, ( . ). 

0 2 4 6 I 
• T aKHe MOA eJIH x o pomo OIUtCblBaJOT OAH04a C TH'lHble H HKJI lO9HBlfbIe • -!x I 5 0,1, .. - Ixr I>0,1. r n. 

pac n p eneneaaa B SAP OH-UYKJlOHHblX B9aHMOp,eAcTBluI X 121/. 
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nOC Kon bKY np~4HH O~ H a 6n~A a BWHXCfl KOppenR 4 ~~ flBnfl~TCfl npo 
THBOnOnOlll HO Sap mKe HHble 4aCT114b1 , TO ~HTepe C HO nOCMOTpe Tb BnHfl
Hl1e Ha HI1X pac nano a pO ... 7/ 1- 7/ - . 

Ha pH C. 8 npl1BOAI1TCfl Sa BI1C I1MOCTb < of > o r Da . s a I1 CKn~ 4e Hl1eM 
na p ( 7T + 7/- ) MeS OHOB 113 06na CTI1 IX F 1:$ 0 , I.' 3!pcpe KT I1 BHaFf Macca 
KOTOpblX HaXOAI1 TCfl B 06naCTI1 MaCCbl pO -Me30 Ha CO , 695 < M 3c;l~7/+ 7/)< 
0 , 845 r 3 B). CneAyeT OTMCT HTb, 4TO ~OH B 3T O~ 06naCTI1 COCTa B
na e r '" 80- 90%. BI1AHO, 4TO B 3TOM cny-rae «oppena ua» OT CYT C TBY~T. 
Ha pl-1c .9 nOKaaaHa a HanOr l14 Hafl a aBI1C I-1 MOCTb aa I-1 CKn~4 eHl-1eM 

(7/+17-) -nap C 3~eKT I-1 B HO~ Macco~ O, 55<M3ep ep (rr+ 17- ) < 0,65 r 38 , 
r a e npa K T 1-1 4eCK~ He AomKHO 6blTb exnana OT pO -MeaOHOB. Koppe 
nfl 41-1~ MelllAY 4a CT I1 4 a M~, ne Tfl~ I1 M I-1 BnepeA ~ HasaA, Ta Kllle He 
Ha6n~Aa~T C Ff . 

OTCIOAa MOlllHO cnen ar s Bbl BOA, 4TO H a 6n~Aa e Mbl e IIBne peA-Has aA" 
xoppen nuaa onpeaenac r ca npOTI-1E10nOnOlll HO Sa pRll(e tiHblMI1 MeAne HHblMI1 
(Ix F I s o,1) 4aCTI1 4aMI1 , 4TO caa a aao C I-1 SBeCTHblMI1 6n l1 a K oAe~ 
C T B Y ~I-1MI-1 Koppenfl41-1 RMI-1 3TI-1X 4aCT I-1 4 , I-1 CT04HI1K OM 4e ro Mo ryT 6b1Tb 
pac naAbl MeAneH HblX /B C.4 . ~./ pe aOHa HCOB . 

<n,>'::>' : ' : ' :;Il 3,0 . . ; r • t Jt 

1 I I2,0 L z,o r f 

l l' ll i 1 .J :: ~ ' Il 
1,0 I

o 2 . 4 6 8 n 10 
0 24 68 ! 

n. 

P H c. 8 . 3 a B H c H MoC Tb <n F>= r( nB ) P H c . 9 . 3 a Dl l c H MOC T b< l1p >= rco )B 
6e3 ( 7/ +7/- ) n ap C \xF I.s. 0 , 1 6e3 (7T+7/- ) n ap C I x p I ~ 0,1 
H C 3 !W>e K 'I'H BHOH Ma C COH II C 3qxpe K T HBH o H MaC COH 0 ,55 < 
0 , 695 < M.c;lq~>+ "- ) < O, 845 ( f 3B) < M3ep ep( rr +rr-) < 0,65 r 3B (e ) . 
( e	 ) . • - I xF 15 0,1. A - !x FI>O,l. • - IxF I:::. 0,1 , A- I'TI > 0,1. 

3.	 Bl~BOAbl 

AHanl-13 pacnpeAeneH I-1 A no MHomeCT BeHH OCT~ aa pR~eHH~X 4aCTI-1 4 , 
06paaoBaHHbix B nepeAH e ~ 1-1 aaAHeH non yC$epax IB c .4. ~ . 1 B7/-P
Baal-1MOAeHCTBI-1R X np~ P =40 r38/ c, nOKaaan , 4TO cpeAHRH MHOllleCT

8 

BeHHOCTb BnepeA neTR ~I1X 4aCTI14 B MeaOH- HYKnOHHblX B 3 aI1 MOAe~CT 

Bl1flX 6ea AI-1I!>paK4110H libiX npo ueccoe cornacyer ca co cpeAHeH MHOlKe
CTBeHHOCTb~ 4a CTI-1 4 B e+e--aHHl1rl1nfll\I-1I1,a TaKllle co cpeAHe~ MHO 
llleCTBeHHOCTb~ B 06nacTI1 ~parMeHTa41-11-1 KBapKOB B I~VJP - Baa I1MO
AeHCTDI1FfX npl1 0AI-1HaKOBbiX 3Heprl-1RX B C.l\.I-1. CpeAHRR MHOll(eCT BeH
HOCTb HaaaA neTR~HX 4aCTI1l\ TaKaR llle, KaK cpeAHHe MHOllleCTBe HHOC
TH B PP-B3aI-1MOAe~CTBHflX 11 B y(;)p- Bs aI1MoAe~cTBI-1RX B 06na cTI1 
~pa rMeHTal\1111 AI1KBapKOB. 3TO oaHa4aeT, 4TO ~parMeHTal\I-1R KBapKO B 
11 AI1KBapKOB cna60 aaBI1CI1T OT npOl\ecca I1X 06paaoBaHI-1R H Tl1na. 
11HolllecTBeHHocTb 4aCTHl\ npH ~parMeHTa4111-1 KBapKOB 60nbwe. 4eM 
MHOllleCTBeHHOCTb npl-1 $parMeHTal\1-11-1 AHKBapKOB C6 =<op>-<n B>Q 0,6 
AnR 7/-p -B3aI1MOAeilcTBI1H npl1 P,=40 r38/c) . 

KOppenRl\111-1 no MHOlKeCTBeHHOCTI-1 B nepeAHe~ H aaAHeH nonyc¢e
pax MelKAY MeAneHHblMI-1 4aCTHl\aMI1C\x F Iso, 1) OnI-1CblBa~TCR MOAenb~ , 
oCHoBaHHoH Ha cxeMax AyanbHo~ TOnOnOrl14eCKOH YHI-1Tapl1aal\I1I1, B 
KOTOPO~ OHI1 Bbl3BaHbI nepeKpblTHeM 4a CTI-1l\ OT pacnaAOB AByX npOTI-1
BOnOnOll(HO neTR~I1X KnaCTepOB. 3KCnepl1MeHTanbHo nOKa3aHO, 4TO 
Ha6n~AaBwHecR KOppenRl\111-1 CBRaaHbI C npOTI1BOnOnOlKHO aapfllKeHHblMH 
MeAneHHblMI1 4aCTH4aMI1 . 6b1crpble 4aCTHl\b1 C! ltF I > 0, 1) pOlllAa~Tcfl 
HeaaBI1CI1MO. 

3TH AaHHble CB I-1AeT enbCT B Y~T B nonb3Y yTBeplllAeHl1fl Toro ~aKTa, 

4TO ~parMeHT a4l1A KBapKOB 11 AHKBapKOB B MeaoH-HyKnOHHblX BaaI1MO
Ae~CTBI1AX npoHcxOAHT HeaaBI1CHMblM 06paaoM . 

TaKI1M 06paaOM, non y4 eHHble peaynbTaTbi no KoppenR411AM H no 
cpeAHHM MHOllleCTseHHOCTAM YKa3b1Ba~T Ha YHI1BepcanbHocTb xapaKTe
PI1CTI1K CTPYH B MRrKHX H llleTCKI-1X npo4eccax . 

ABTOP~ B~pallla~T 6naro~apHOCTb COTpYAH~4e CTBY no HccneAOBa
HH~ MH o~eCTBeHH~X np04eCCOB Ha 2-MeTpOBOH nponaHOBOH nY3~pbKO
BOH KaMepe aa nOM~b B pa60Te. 
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B 06DeAHHeHHoH HHCTIiITYTe RAep H~X HccneAoaaHIiIH Ha4an 
BblXOAHTb CGOpHIiIK "Hpamtcu e cooo iue nun OH.HH". B HeM 
GYAYT nOMe~aTbCR cTaTblil, cOAep*a~liIe opHrHHanbH~e Hay4Hble, 
Hay4Ho-TexHH4ecKlile, MeToAH4ecKlile npHKnaAHbleiii pe3ynbTaT~, 

TpeGYlOIIIlile CP04HOH nyGnHKa4HH. 6YAY4H 4aCTbll "Coo~eHH'::; 

011$111", cTaTbH, BoweAw",e B CGOpHHK, HMellT, KaK iii APyr",e 
~3AaHHR 011$111, cTaTyc ~"'4",anbH~x nyGnHKa~H'::;. 

C60PHl-1K "KpaTKHe coo6~eHHR 0I1RI111 6YAeT B~ XOAHTb 

perynRpHo. 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated pUblication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei . 
Theoret i cal physics. 
Experimental techniques and methods. 
Accel erators . 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids . 
Theory of condensed matter. 
App lied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications . 

JINR Rapid Communications will be issued regularly. 

PYKonHcb nocTynHna B H3AaTenbcKHH OTAen 
11 anpenR 1985 rOAa 
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