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§1. 88EAEHHE 

HccneAOBaHI1e MeTOAOM 11HTep$epeH~I111 TO*AeCTBeHH~X 4aCTI1~ 
pa3Mepoe o6naCTI1 113ny4eHI1R BT0pi14H~X aApOHOB, o6pa30BaHH~X 
BO B3ai1MOAeHCTBI1RX aApOHOB np11 B~COK11X 3Hepri1RX, CTano Wl1p0KO 
npi1MeHI1M~M nOAXOAOM np11 113y4eHI111 npo~eCCOB MHO*eCTBeHHOrO po*
AeHI1R /1·8/, 8 pa6oTe /4/ 6~n11 onpeAeneH~ paaMep~ o6nacTI1 reHe
pa~l111 BTOpi14H~X W--Me30HOB B na6opaTOpHOH CI1CTeMe KOOPA11HaT 
AnR w-p -eaai1MOAeHCTBI1H np11 40 138/c: r = /1,9+0,3/ $M 11 
Cr: /0,8~0,2/ $M. 0AHaKO aHanl13 npOCTpaHCTBeHHO-:-BpeMeHH~X xa
paKTepi1CT11K Toro *e npo~ecca e c11cTeMe ~eHTpa 11Hep~l111 noaeo
nl1n o6HaPY*I1Tb ABa xapaKTepH~x paaMepa: r 1 = cr1= 1 $M, ceRaaH
H~A C HenocpeACTBeHHOH reHepa~l1eH ni10HOB, 11 r 2 : Cr 2 :: 3 $M, 
BepORTHO, o6ycnoeneHH~H 11HTep$epeH~I1eH ni10HOB OT pacnaAOB pe-
30HaHCOB /&~EcTeCTBeHHO, 4TO B pa3H~X CI1CTeMaX OTC4eTa npORB
nR~TCR pa3ni14H~e npOCTpaHCTBeHHo-epeMeHH~e xapaKTepi1CT11K11 npo
~eCCOB, CBR3aHH~e C AI1HaMI1KOH o6pa30BaHI1R 4aCTI1~. 

8 HacToR~ee epeMR MHO*eCTBeHH~e npo~ecc~ np11 e~coK11x 3Hep
ri1RX paCCMaTpi1Ba~TCR KaK peaynbTaT B3ai1MOAeHCTBI1R KBapKOB, 
COCTaBnR~11X aApOH~. 3TO npi1BOAI1T K PRAY npeACKa3aH11H 0 xa-
t:JUi\:ICpricT;,ti{UX o5pasyNU4rixc;; ~UCTVi'4. Har.p;,u .. icp, n:aK 5c..no iiOKa~u 

HO B /8/, Ha6n~AaeMaR aCI1MMeTpi1R B cneKTpe du(11'-)/dx /X =2p* /Vs. 
v I "6 Pt - npOAOnbH~11 11MnynbC B C.~.11. AnR BTOPI14H~X 4aCTI1~, 0 pa-

30BaHH~X B w-p-eaai1MOAeHCTBI1RX, CHI1MaeTCR, ecn11 nepeHTI1 B 

c.~.11. KBapKoe, rAe Pp = 3/2 Pw- /p p 11 Pw-- 11MnynbC~ nepBI14-
H~x 4aCTI1~/. TaKaR CI1CTeMa OTC4eTa B aAA11TI1BHOH KBapKOBOH MO
Aenl1 aApOHOB, B KOTOpOH npOTOH COCT011T 113 Tpex KBapKOB, a ni1-
0H - 113 ABYX, B 11MnynbCHOM np116n11*eH1111 RBnReTCR CI1CTeMOH ~eHT
pa 11Hep~l111 B3ai1MOAeHCTBY~11X KBapKOB. KaK 6~no nOATBeP*AeHO 
B PRAe nocneAy~~11X pa60T I?,BI, B TaKOH CI1CTeMe CI1MMeTpi1R Boc

CTaHaBni1BaeTCR 11 AnR APYri1X 11HKn~311BH~X cneKTpOB, 4TO CTI1Mynl1-
poeano AanbHeAwee pa3BI1TI1e KBapKOBOH MOAenl1 AnR MHOr04aCT114H~X 
npo~eCCOB /S, 1DI, 8 3TOH CBR311 npeACTaBnReT 11HTepeC 113y4eHI1e 

pa3MepOB o6naCTI1 H3ny4eH11R BTOpi14H~X ni10HOB B pa3ni14H~X CI1CTe
MaX OTC4eTa. 

8 pa6oTe 1111 6~nl1 onpeAeneH~ paaMep~ o6nacTI1 113ny4eHI1R BTo
PI14H~x rr -MeaoHoe, o6pa3oeaHH~x e "- p -eaai!!MOAeAcTBI1RX np11 
40 138/c B pa3ni14H~X CI1CTeMaX OTC4eTa. 0Ka3anOCb, 4TO MI1HI1Manb
H~H pa3Mep 3TOH o6naCT;' 1"'"'0RBnReTCR B C.~.:·. COCTaBnR~I1X KBap-
KOB. 3TOT peaynbTaT M\. ". · t./.itPnPeTI1,...">E!'aT' ''-"'K B03MO*HOe npo-
RBneHI1e KBapKOBOP Y ~A! aApOHOB. 
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B HaCTOR~eA pa6oTe 3TOT 3$$eKT H3y4aeTCR 6onee geTanbHO Ha 
OCHOBe 3KCnepi1M€HTanbHOrO MaTepHana no H3MepeHio110 17- p-, 77-ll- H 
11'-C -eaaHMOA€HCTBHH, 3aperlo1CTplo1pOBaHH~X B 2-MeTpOBOH npona
HOBOH ny3~PbKosoA KaMepe fl83 OHHH, o6ny4eHHOH Ha ycKOpHTene 
H$B3 /Cepnyxos/ 77- -Me30HaMio1 c HMnynbcaMH 40 I3B/c /14000, 
6000 H 9000 co6~Tio1H COOTB€TCTB€HHO/. MeTOA1>14€CKHe npo6neM~, 
CBR3aHH~e C o6pa60TKOH 3THX C06~Tio1H, H lo'IX o6~1o1e xapaKTepHCTH-

/12/ Kl-1 npegcTasneH~ s 
MeTOA lo1CCnegosaHio1fl OCHOBaH Ha H3Y4€HHH HHTep$epeH1:1HH Memgy 

TOmgeCTB€HHbiMio1 nlo'IOHaMH, o6pa30BaHHbiMH B peaKI:IHRX THna 

a + b -. rr 1 (P 1 ) + 77 2 (P 2 ) + X , /1/ 

rge P 
1 

11 P 2 - 4-lo'!MnynbCbl BTOplo14HbiX 4aCTH4. AnR OAHOHMeHHO 3a
pRmeHH~x nHOHOB HHTep$ep€HI:IHR KOHCTpyKTio'IBHa H nplo'IBOAHT K TOMy, 
4TO 4Hcno nap N(rr

1
, rr

2
) npeBblwaeT 4HCno 11$0HOB~x" gsyx4aCTH4HI>IX 

KOM6HHa1:1HH n1-10HOB 1>13 pa3HbiX co6~THA N <P (rr 1 , rr J ) : 

dN(rr
1 

,rr 2 ) -. 
= 1 + !1(q 0 , p). 

dN¢(771 ,rr j) 
/2/ 

rge q
0
=E

1
-E 2 , p =P 1 +p 2 , Ep E 2 , pl' p2 - 3Hepri>1H 1-1 

1o1MnynbCbl nlo'IOHOB, n H n Ql - HOpM1o1pOB04Hbl€ MHOmlo'!TenH. <!>yHK41>1R 
~(q 0 ,j})~ 1 npH q 0 ,p -.0 ., ~(q 0 ,p) -.0 sHe o6nacTH Hw 

Tep$epeH41>11>1, a ee RBH~H BHA 3aBHCHT OT KOHKpeTHOH MOAenH pac-

npegeneHio'IR 11CTU4HHKUI:l 11.jJiy"tt:HVIH • 1-\JITI 

mi>13HI1 r, pacnono>KeHHbiX Ha nosepXHOCTI-1 

/2/ MOmHO npeACTaBHTb B BHA€ 

~--·······--~ --- ......................... ,..,.~ 
Yl\... I V'1nt'lf'\.VU .._._, ._.,t-o'..._.'''-'',.._., • 

2 
(2J 1 (q.~.r)/ q.l.r) 
---------------- I , 131 

(1 + qo r )2 .. 
.... -+ -+ .... ..... ..... -· p 

r ge q.l. = q - ( q' n) ' q = p 1- p 2 ' n = -:-=.[ 
p ~ 

6eccenR nepsoro poga, a - HOPMI>1pOB04H~H K03$$H411€HT, A - MHo-
)!(11Tenb, KOTOp~A y411T~BaeT BnHRHI-1€ PRAa M€TOAH4€CKI>1X $aKTOpOB 
., B03MOmHble cnet~H$1>14eCKHe KoppenRt~HH "13 • 14 / Korga cTaTHCTH-
Ka co6~T11H He n03BOnReT annpOKCHMHpOBaTb ABYMepH~e pacnpege
neHMR /3/,TO aHanH3 o6~4HO npOBOAHTCR Ha OCHOBe OAHOMepH~X pac· 

n<P 
n 

dN(rr 1 ,rr 2) 

dN q;lrr1, 77J ) 

::: all + >. 
2 

4Jl(q.l.r)l 

( q.!. r )2 

KOTOpbl€ nony4aiOTCR 113 /3/ 11HTerpl1pOBaHI1€M no QO S const. 

/4/ 
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§2. PA3HEP~ 06flACTH H3flY4EHHR BTOPH4H~X nHOHOB 
AflR nHOH-HYKflOHH~X B3AHHOAE~CTBH~ 
B 3ABHCHHOCTH OT CHCTEH~ OTC4ETA 

3KcnepHMeHTanbH~e peaynbTaT~ 6~nH nony4eH~ nyTeM annpoKcH
Ma~HH pacnpeAeneHHH THna /4/ 8 pa3nH4H~X CHCTeMaX OTC4eTa, 

p 
, onpeAenReM~X OTHOWeHHeM HMnynbC08 CTanKH8aiOUIHXCR 4aCTH~: R= .J!.... 

PIT
TorAa, HanpHMep, R = 0 COOT8eTCT8yeT na6opaTOpHOH CHCTeMe KOop
AHHaT /npoToH noKOHTCR/, R = 1- Ct.1CTeMe ~eHTpa HHep~Ht-1 nHoHa 
11 HyKnoHa, R = 1,5 - CHCTeMe ~eHTpa 11Hep~HH K8apK08, R ... "" -
aHTHna6opaTOPHOH CHCTeMe KOOPAHHaT /nHOH nOKOHTCR/. 

B Ta6n.1 npeACTa8neH~ 3Ha4eHHR paAHyca r AnR "-P-H "-n-
83aHMOAeHCT8HH npH 40 f38/c npH q 0 S 300 H38 8 KalKAOH CHCTeMe 
OTC4eTa VI 6e3 orpaHH4eHI1R Ha q0. HeCMOTpR Ha 3Ha4HTenbHble 
OWHfiKH-&, 8HAHO, 4TO 3Ha4eHHe r MeHReTCR 8 3a8HCI1MOCTH OT R 
H MHHHMYM 3Toro napaMeTpa 80 8cex cny4aRx nony4aeTcR npH R=1,5, 
4TO COOT8eTCTByeT 11 K8apKOBOH 11 CHCTeMe OTC4eTa. 3Ha4eHHR A He 
MeHRIOTCR cyllleCT8eHHO c H3MeHeHHeM R H yMeHbWaiOTCR c y8enH4e
HHeM q0. 

0AHHaK080e no8eAeHHe 3a8HCHMOCTH r = f(R} AnR 77-p- VI 17 -n -

83aHMOAeHCT811H n0380nReT paccMaTpl18aTb 3TH npo~ecc~ C08MeCTHO 
AnR y8enl14eHHR CTaTHCTHKI1: 

/51 

B Ta6n.2 npeAcTa8neHbl nony4eHHble AnR /51 3Ha4eHI1R r=f(R) ,KoTo
p~e n08TOpRIOT XOA 3a8HCHMOCTH 3TOrO napaMeTpa AnR 83aHMOAeHCT-
8HH nHOH08 C npOTOHaMI1 11nH HeHTpOHaMH no OTAenbHOCTH /Tafin. 1/. 

nony4eHHbiH peaynbTaT MOlKHO noHRTb Ha npocToM npHMepe. EcnH 
npeAnOnOlKHTb, 4TO perHCTpl1pyeMble HaMI1 nHOHbl - pe3ynbTaT aApOHH-
3a~l111 K8apK08, paaneTaiOUIHXCR 8 11 C06CT8eHHOH 11 CHCTeMe 8 npOTI1-
80nOnOlKHble CTOpOHbl C OAI1HaK08biMH 11MnynbCaMH, TO "pa3Mep11 3TOrO 
o6oeKTa 6yAeT: fa= 2rya c, rAe r - 8peMR 11aApOHH3a~H~ 11 paane
TaiOliiHXCR K8apKo8, Ya- nopeH~-~aKTOp 3TI1X 4aCTI1~. TorAa 80 
8CRKOH APYrOH CI1CTeMe OTC4eTa, A811lKYllleHCR OTHOCI1TenbHO 11 K8ap
K080H11 CI1CTeMbl C nopeH~-~aKTOpOM y, pa3Mep f: fiyAeT pa8eH: 

f: = x; - xt = y;rc - y 1* rc = /6/ 

=y(ya -~Va}rc-y(ya+ ~Va)rc = y 2yarc - y fa 

-&CneAyeT OTMeTI1Tb, 4TO npl18eAeHHble OWHfiK11 8 onpeAeneHHH r 
AnR pa3HbiX CI1CTeM OTC4eTa CHnbHO CKOppenl1p08aHbl. no3TOMY OTHO
CI1TenbHble H3MeHeHHR r Ha CaMOM Aene onpeAenRIOTCR C MeHbWHMH 
OWH6KaMI1. 
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'f. 

Ta6nHI:~a 

Pa3Mepbi o6JiaCTH H3JiytieHHR "- -Me30HOB a 11-p- H "-n -

a3aHMo~eHCTBHRX a pa3Hb~ CHCTeMax oTctieTa I r , ~M/ 

.:;r-p -> Jf i .j Ji-2.-+ •.. Ji-n ~Jl-~- -t11.,.-..J ... 
12 = \>, 

~- 'f/'' 300 M3B Bee co6b1TRH 9:~ 300 M3B Bee C06b1TIDI 
11 

0,0 2,30±0,35 2,49±_0,26 1,88±0,35 1,98±0,32 

0,25 2,21±0,23 2,19±_0,22 1,91±0,36 1,88;t0,33 

0,5 2,04±0,21. I,96±0,22 1,80±0,27 1,82±0,32 

0,75 I,??,:0,20 I,ti3.!_0,I8 I,8~0,28 1,81±0,~6 

I,O I,67.:t.O,I8 2,05.:t.O,I? I, 76;t0,35 1,83±0,38 

I,25 1,54±0,I6 I,95+0,I8 1,49.:!:,0,30 I,88.:!:,0,41 

I,5 I,47,:0,IB I, 73.:!:_0, I6 1,28,:0,32 1,80;t0,35 

1,75 1,55.:!:,0,20 I,?5.:t.O,I5 1,37;t0,30 I, ?2.:t.0,34 

2,0 1,62±0,23 I,85±0,17 1,74!0,30 1,85±0,34 

2,5 I,7I±0,25 I,89±0,19 1,90±0,33 I,9l±0,36 

8,0 I,b8;t0,24 I,9I;t0,18 2,08±0,30 1,8~0.~ 

4,0 I,93±0,25 I,98±0,2I 2,II±0,36 1,96±0,35 

;.i,O 1,95.:!:,0,25 2,08±0,19 2,17;t0,37 1,95±0,3& 

IO,O 2 30+0 28 ' -' 
2,!7±0,20 2,23.:!:,0,32 2,06±0,33 

IOO,O 2,7I;t0,37 2,39±_0,23 2,51±0,39 2,29;t0,36 

<.'?.) 0,38 ±0,08 O,I8±0,02 0,35.:!:,0,05 0,21±0,04 

/3AeCb xj , Xl - KOOPAHHaTbl T04eK 11aApOHH3a~11H 11 
nHOH08 1 VI 2 

8 HOBOH c 11 cTeMe oTC4eTa/. TaKHM o6paaoM, f: 6yAeT M11HHMan~HbiM 
npH y = 1, T. e. B 11 co6CTBeHHOH 11 CI1CTeMe. no3TOMY HafiniOAaeM~H 
MI1HHMYM aHa4eHHR r npH R = 1,5 oaHa4aeT, 4TO AnR nHoH-HyKnOHHbiX 

II ~II CHC-B3ai1MOAeHCTBI1H 11 co6CTBeHHaR 11 CHCTeMa R8nReTCR K8apK08011 
TeMOH 11Hep~I1H B aAAHTHBHOH KBapKOBOH MOAenl1. 
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PasMepbi o6nacTH H3Jly'leHHR , - -MesoHoB B ,- N 
asaHMOAeHCTBHRX B pasHbiX CHCTeMax oTct~eTa I r , ~M/ 

R= .~ 
:ii-N--::. Jii +~i +·-· 

%- 9r;* ~ 100 lilaB Cfol ~ 'a'JO M3B Bee co6b!TIDI 

0,0 1,96±0,34 2,53,t0,26 I,89j:0,20 

0,25 I,69j:0,28 1,94±0,18 1,?7±0,20 

0,5 I,93,t0,26 I,8I±O,I8 1,74±0,21 

0,75 I,8Q±0,23 I,7I±O,I8 !,68±0,20 

I,O I,93,t.V,20 !,75±0,!6 !,6?±0,20 

1,25 1,64±0,19 1,?0±0,1? I,7I±0,2I 
1,b 1,54±0,20 1,57±0,16 !,52±0,20 
1,7;_, 1,80±0,22 !,67±0,!8 1,58±0,20 
2,0 I,?!:l±0,24 1,84±0,20 I,63,t0,20 
2,5 I,!:lO±D,24 I,93,t0,2I 1,68±0,22 
3,0 1,82±0,25 2,08±0,22 I,6EJ±O,I8 
4,0 1,8?±0,25 2,14±0,22 1,73±0,19 
5,0 1,91±0,2? 2,21±0,23 I, 71±0,19 

IO,O 1,93±0,26 2,44±0,25 I, 79±0,18 
IOO,O !,88±0,31 2,69±0,27 1,85±0,!7 

I 0,29±_0,03** I O,I9j:0,02 

KpoMe: ,\(R=Or 0, 76::_0, 12; A(R=lOO) 

KpoMe: A(R=0)=0,SS:_0,08; A(R=lOO) 

0,85::_0,13. 

0,62::_0,08. 

§3. nPOAOflbH~E H nonEPE4H~E PA3MEP~ 06flACTH H3flY4EHHR nHOHOB 
B PA3H~X CHCTEMAX OTC4ETA 

np~ ~3y4eH~~ npOCTpaHCTBeHHO-epeMeHH~X xapaKTep~CT~K 06naCT~ 

~3ny4eH~.R BT0p~4H~X ,- -Me30HOB, o6pa30BaHH~X B ,- p -eaa~Mo

AelkTB~.RX, 6~no o6Hapyl!<eHo, 4TO e c.4.~. ''nonepe4H~e'' paaMep~ 
cocraen.RIOT r.~.=cr11 =/2,5+3,0/ lt»M, a "npOAOnbH~e" paaMep~ 
rn =crJ. = /1 ,5+2,0/ lt»M 16~AHanor~4H~H aHan~a e paaH~x c~cTeMax 
OTC4eTa 6~n npOAenaH ~ An.R TT -N -eaa~MOAeHCTB~H. 
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IlpOAOJlbHbie H nonepe'l:Hble pasMepbi 06JlaCTH H3JlytleHHR 
,- -Me30HOB B ,-N -B3aHMOAeHCTBHRX B pa3HbiX CHCTeMaX 

OTC'IeTa 

R- g, .71-;11 ~ JIJ,- + ~- + -·· 
- ~- "'J.. ,[ ~~1 "c:.,,_.l~k] 

0,0 2,65±0,32 -
0,25 2,75±0,65 2,I3,t0,4I 

0,5 2,69j:0,63 2,04± 0,28 

0,75 2,83;t0,55 1,66±0,25 

!,0 2,8EJ±0,48 1,66±0,26 

1,25 2,86±0,57 1,62±0,28 

!,5 2,?7;t0,66 1,54±0,29 

1,?5 2,?EJ±0,52 I, 79±0,30 

2,0 2. 68;t0. 46 2,31±0,38 

2,5 2,75±0,44 2,4Q±0,4I 

~.v G, 73;tv,4G .......... ~ ----.c,<oio;tu,;;t 

4,0 2,76±0,50 2 88+0 54 . -. 
5,0 2,75;t0,53 2,40±0,61 

10,0 2,77±0,58 -
IOO,O 2,84±0,60 -
<~> 0,45±0,10 0,3I;t0,06 

B ra6n.3 npeACTaeneH~ nony4eHH~e 3Ha4eH~.R napaMerpoe rJ. ~ 

r 11 e aae~c~Mocr~ orR An.R nap n~oHoe, neT.R~~x e KOHyce \~,~ 
~ 30° (rJ.) ~ e yrnoeoM HHTepeane 60° ~ 0

1717 
~ 120 ° (r u ) OTHocw 

TenbHO OC~ CTOnKHOBeH~R nepB~4H~X 4aCT~4· KaK B~AHO ~3 Ta6n~-
4~, nonepe4H~e paaMep~ ecerAa 6onbwe npoAOnbH~x ~ He MeH.RIOTC.R 
B 3aB~C~MOCT~ OT R, B TO BpeMR KaK An.R npOAOnbHOrO pa3Mepa, 
XOTR ~ CO 3Ha4~TenbH~M~ OW~6KaM~, ~MeeTCR TeHAeH4~.R K yMeHbWe
H~IO r II np~ R = 1,6. no3TOMY o6Hapy1KeHH~H M~H~MYM B pa3Mepe 
o6nacT~ ~3ny4eH~.R BTOp~4H~X n~OHOB, eepO.RTHO, CB.R3aH B OCHOB
HOM C ~3MeHeH~eM npOAOnbH~X paaMepOB 3TOH o6naCT~. 
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§4. 3AB~C~MOCTb PA3MEPOB OonACT~ ~3nY4EH~H n~OHOB 
B lT-C -B3A~MO,ll.E~CTB~HX OT C~CTEMbl OTC4ETA 

06Hapy>KeHHbiH 34>4>eKT npORBJleHHR MHHHMyMa r = f(R) ,aepORTHO, 
CBR3aH C HeOAHHaKOBbiM 4HCJ10M KBapKOB B nepBH4HbiX 4aCTH~aX 

nq (p) 
--..!'-:--~ = 3/2. no3TOMY npeACTaBJlReT HHTepec HCCJleAOBaHHe 3aBI1CI1-
nq (IT) 
MOCTVI r = f(R) H AflR APYrVIX TVInOB B3ai1MOAeHCTBI1H. DAHY TaKyiO 
B03MO>KHOCTb npeAOCTaBflReT 11Mei0~11HCR 3KCnepHMeHTaJlbHbiH MaTep11a11 

p a3Mepbl 06JiaCTI! H3Jly'!ei!HH IT -Me30I!OB U 17- C -s 3aHMOt\eiiCTBHHX 

B pa3Hb1X cHcre~rax orc'!era I r , <!l~t/ · 

R~ 
pp JJ-C--?> Jjl- +J&_.J.. ___ 
PJT- cr: ~ 300 M:3B Bee co6unm 

0,0 3,60±.0,48 2,48±.0,28 

0,25 3,27±.0,31 2,74±.0,29 

0,5 3,09±.0,28 2 4:i+O 27 . -. 
0,75 2,79±.0,27 2,41±.0,28 

1,0 2,57±.0,26 2 ,37±.0 ,28 

1,25 2,74±.0,27 2,76±.0,32 

1,5 3,04±.0,29 3,02±.0,35 

1,75 3,48±.(),32 3,II±.0,35 

2,0 3,37±.0,30 2,94±0,33 

2,5 3,41±.0,32 3,08±0,35 

3,0 3,44±.0,29 3,03±0,34 

4,0 3,67±.0,36 3,01±0,31 

5,0 3,85±.0,28 2,97±0,30 

10,0 3, 71±0,32 3,07±.0,33 

100,0 4,09±.0,38 2,98±.0,46 

<.A> 0,30±0,05 * 0,16±0,03 

KpoMe: •\R=Of 0,44.!_0,09; A(R=lOOJ 0,48.!_0,07. 
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no 11-C -a3ai1MOAeHCTBI1RM np11 40 r3B/c /-9000 co6b1TI1H, B KOTO
pble He BKI1104eHbl KBa311HYKllOHHble 17-'1>"- 11 IT- "n" -aaai<IMOAeHCT

BVIR/. 8 3TOM CJly4ae B3ai1MOAeHCTBI1e ni10HOB npOHCXOA11T, KaK npa-

811110, C HeCKOJlbKHMI<I HYKllOHaMI1 RApa yrnepOAa. 

ns o.15 \O 11 z.o R ·IJ. ~ . •.o 
r.r .. J 

I I I 
!,0 

2,7 

u 

1,1 1,0 r~ •• 1,1 

3HaqeHHH pa3Mepoa o6nacrH H3-
nyqeHHH r B 3aBHCHMOCTH OT no
peH~-~aKTOpa ABHXY~XCH CHCTeM 

OTHOCHTeJlbHO 11KBapKOBOH 11 CHCTeMbl 

orcqera <rm.c. =1) AJUI77-N-(o) 
H 77-C -(e) B3aHMOAeHCTBHH npH 

p = 40 f3B/c / q~ ~SJOO M3B/. 

B Ta6n.4 npeACTaaneHbl nony4eH

Hble peayllbTaTbl AllR 3Toro npo~ec

ca. 811AHO, 4TO a 3TOM cny4ae MI1-

H11MYM CMe~qaeTCR B CTOpOHy R = 1. 

Ha pi1CYHKe AllR cpaaHeH~<~R npeAcTaa
neHbl 3Ha4eHI1R napaMeTpa r a aa

BI1C~<~MOCT~<~ OT llOpeH~-<I>aKTOpa ABI1-

>KY!qi1XCR CI1CTeM OTHOCI1TellbH0 11KBap

KOBOH11 CI1CTeMbl OTC4eTa (yKB.c.=1) 
AllR IT- N- 11 IT-c -aaai1MOAel1cTBI1H np11 q * .5- 300 ~138. ~3 pl1cyH

Ka BI1AHa pa3HH~a B noBeAeHI111 11CCileAyeMOH 3aBI1CI1MOCTI1 r = f(H.) 

AllR ABYX paccMaTp~<~aaeMbiX npo~eccoa. MHH~<~MYM r np11 R = 1 AllR 
lT-C -a3ai1MOAeHCTBI1H MO>KHO 06DRCHHTb 3Ha411TellbHbiM BKJlaAOM 

MHOrOKBapKOBbiX B3ai1MOAeHCTBI1H B nHOH-RAePHbiX CTOJlKHOBeHVIRX 

np11 Bb1COK11X 3Hepri1RX. 

§5. 3AKiiiJ4EH~E 

nony4eHHble peayllbTaTbl 3Kcnep~<~MeHTallbHOro onpeAeneHI1R c no
MO!qbiO MeTOAa 11HTep4>epeH~1111 TO>KAeCTBeHHbiX 4aCTI1~ pa3MepoB o6na

CTI1 113Jly4eHI1R BTOpi<14HbiX nVIOHOB B pa3Jl114HbiX CI1CTeMaX OTC4eTa 

yKa3biBaiOT Ha 11X cy~qeCTBeHHYIO 3aBI<ICI1MOCTb OT BblfipaHHOH CI1CTeMbl 

KOOPAI<IHaT. npl<l 3TOM MI1HI1MYM r = f(R) AllR nHOH-HYKllOHHbiX B3ai1MO

AeHCTBHH npORBilReTCR np11 R= 1,6, 4TO MO>KHO 11HTepnpeTI1POBaTb B aA

AI1TI1BHOH KBapKOBOH MOAellVI KaK npORBJleHI1e KBapKOBOH CTpyKTypbl 

cTallK11BaiO~q11XCR 4aCTI1~. AHalll13 aaa~<~CI1MOCTI1 paaMepoa o6nacTI1 113-
ny4eH11R n110HOB OT CVICTeMbl OTC4eTa AllR lT-C -a3ai1MOAeHCTBI1H 

noKa3biBaeT CMelqeHVIe MI1HI1MyMa B CTOpOHY C.~. 11. IT-N, 4TO MO>KHO 

OfiDRCHVITb 3Ha411TellbHbiM BKllaAOM MHOrOKBapKOBbiX B3ai1MOAeHCTBI<IH 

B nVIOH-RAepHbiX CTOJlKHOBeHVIRX. 

9 



Bee 3TO AaeT ocHo8aH~e C4~TaTb, 4TO ~ccneAo8aH~e npocTpaHcT-
8eHH0-8peMeHH~x xapaKTep~CT~K o6naCT~ ~3ny4eH~~ 8TOp~4H~X 4aC
T~4 8 pa3n~4H~X C~CTeMaX OTC4eTa AaeT H08Y~ ~ ~HTepeCHy~ ~H

$OpMa4~~, C8~3aHHY~ C A~HaM~KO~ np04€CC08 MHOmeCT8€HHOrO 06pa-
308aH~~: npo~8neH~e K8apK080~ CTpyKTYPbl 83a~MOA€~CT8Y~~~X 4ac
T~4, An~Ha ~ 8peM~ 11aApOH~3a4~~ 11 K8apK08, o6naCTb KOH$a~H

M€HTa ~ AP· B C8~3~ c 3T~M npeACTa8n~~T ~HTepec AanbHe~w~e 
TeopeT~4eCK~e ~ 3Kcnep~MeHTanbH~e ~ccneA08aH~~ ~HTep$epeH-

4~0HH~x 3~eKT08 8 A8~my~~xc~ c~cTeMax KOOPA~HaT. 

A8TOP~ c rly6oK~M 80nHeH~eM 8cnoM~Ha~T cT~Myn~py~~~~ ~HTe
pec K pa6oTe _B.M.WexTepal Ha Ha4anbHOM 3Tane 3T~x ~ccneAo8a
H~~ ~ np~3HaTenbH~ M.H.noArope4KOMY 3a nocTo~HHY~ nOAAepmKy 
~ MHoro4~cneHH~e o6cymAeH~~. 
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PyKon~cb nocTyn~na 8 ~3AaTenbcK~~ OTAen 
7 Ma~ 1982 roAa. 

AHrenoB H., Axa6a6HH H., rpHmHH B.r. Pl-82-334 
HccneAOBaHHe pa3MepoB o6naCTH H3nyqeHHH BTOpHq~ 
OTPHQaTenb~ nHOHOB, o6pa30BaHHbiX B IT-N. H IT- C -
B3aHMOgeHCTBHHX npH 40 r3B/c B pa3nHqHhlX CHCTeMaX OTCqeTa 

MeTogoM HHTep~epeHQHH To~ecTBeH~ qacTHQ onpegeneHhl 
pa3Mephl o6naCTH H3nyqeHHH BTOpHqHhlX fiHOHOB, 06pa30BaHHbiX B 
IT- N- H lT-C -B3aHMOgeHCTBHHX npH 40 r3B/ C, B 3aBHCHMOCTH OT 
CHCTeMhl OTcqeTa. YCTaHOB~eHo, qTO AnH fiHOH-HyKnOHHbiX B3aHMO
ge:A:CTBHH MHHHManbHhlH pa3Mep 3TOH o6naCTH npOHBnHeTCH B "KBap
KOBOH" CHCTeMe ·oTcqeTa, qTo CBHgeTenbCTByeT 0 gOMHHHPYJOme:A: 
ponH OAHOKBapKOBhlX B3aHMOgeHCTBHH BO MHOEeCTBeHHbiX npOQeccax. 
B nHoH-Hgep~ coygapeHHHX MHHHMYM pa3Mepa o6nacTH H3nyqeHHH 
BTOpHqHhlX fiHOHOB CMemeH B CTOpOHy C.Q.H. IT-N, qTo MOEHO HH
TepnpeTHpOBaTb KaK ysenHqeHHe BKnaga MHOrOKBapKOBhlX B3aHMO
geHCTBHH B 3TH npoQeCChl. 

Pa6oTa BhlfiOnHeHa B na6opaTOPHH BhlCOKHX 3HeprHA OHTIH. 

npenpHHT 06~MHeHHOrO MHCTHTYTB AAePHWX MCcneAOBBHMH. ny6Ha 1982 

Akhababian N., Angelov N., Grishin V.G. Pl-82-334 
~tuay ot uimens~ons ot the Radiation Region of Secondary 
Negative Pions Produced in 11-N and IT-·c Interactions 
at 40 GeV/c in Different Reference Frames 

Dimensions of the radiation region in IT- p, IT-n and lT-C 
interactions at 40 GeV/c are determined by the method of inter 
ference of identical secondary particles. It is found that for 
pion-nucleon collisions a minimum of this region manifests 
itself in the "quark" reference frame, which is indicative 
of a dominant role of one-quark interactions in multiparticle 
processes. In pion-nucleus collisions a minimum of the gene
ration region of secondary pions is shifted to the IT-N c.m.s. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 
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