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8BEAEHIt1E 

8 HaWI-'lX npeAblAY~II1X paôo r ax /1,2/, r ne II1cnonb30BanCFI HOBbl~ pe 
nRTII1BII1CTCKII1-II1HBapll1aHTH~~ MeToA onll1CaHII1F1 MHomeCTBeHHoro o6pa30
BaHII1F1 4aCTII1~/S-5/, B KOTOpOM npoueccu I+II ~ 1+2+3 .. o paCCMaT
pll1BalOTCFI B npOCTpaHCTBe, T04KaMII1 «o r opor-o F1BnFlIOTCFI 4-MepHble 

P1
CKOpOCTII1 ui = - ,a OCHOBHblMII1 nepeMeHHblMII1, onll1CblBalO~II1MII1 OTHOCII1

roi 

r e ns aoe ABlI1meH\;1e 4aCTII1~, nonoaorrens uue Benll14111Hbl bik =-(Ul-u~2= 
=2[(u i Uk) -1], r ae i, k = I, Il, 1, 2, 3, .. o, õuno nOKa3aHO, 
4TO CBO~CTBa aAPOHOB B 4-MepH~x tTPYFlX, o6pa3YIO~\;1XCR B aApOH
aApOHHbIX, aAPOH- F1AepHblX 111 vN-B3aIl1MOAe~CTBII1F1X, no nepeMeHHo~ 

• b tk YHII1BepCanbHbl , Ha4111HaFl c 3He'prll1111 vs ~ 6 r38. 06HapymeH
HaFl YH\;1BepCanbHOCTb 03Ha~aeT, 4TO B 3TII1X nepeMeHH~X aAPOHII13a
~1I1F1 KBapKOB, AII1KBapKOB 111 MHorOKBapKOB~X CII1CTeM OAII1HaKOBa npll1 
II1ccneAyeMblx 3Heprll1F1X, 111 o6ycnoBneHa B3aIl1MOAe~CTBlI1eM ~BeTHoro 

3apFlAa c KXA-BaKYYMoM 6e30THOCII1TenbHO K APyrll1M CBO~CTBaM CII1
CTeM~, Hecy~e~ 4BeTHo~ 3apFlA. 

C 4enblO AanbHe~wero 1I13Y4~HII1F1 CBO~CTB aApOHH~X CTPY~ B npo
CTpaHCTBe 4-MepH~x pTHOCII1TenbH~X CKopocTe~ 111 npOBepKII1 rll1nOTe
3~ aBTOMOAenbHOCTII1 /~/ B pa60Te II1ccneAYIOTCFI pacnpeAeneHII1F1 nll1o

b b~ 
HOB B CTPYFlX no nepeMeHHo~ x = ~~ 111 -l:!.~, r ne a 111 f3 0603Ha

k b a {3 b a {3
 

4alOT CTPYII1, o6pa3YIO~lI1ecFI B 06naCTFlX $parMeHTaUIl1I11 nY4Ka 111 MII1We
HII1 B pa3nll14HblX TlI1naX 'CTonKHOBeHII1~ /,,-p 111 fT-C ripa \;1Mnynbce 
40 r38/c 111 pp- npa P= 205 r38/c/. 

8 pa60Te'II13Y4alOTcFI TaKme pa3nll14H~e II1HBapll1aHTH~e pacnpeAe
neHII1A CTPY~ aAPOHOB B "-p-,fT-C--1I1 pp-cTonKHOBeH\;1F1X OTHOCII1Tenb
HO nepBII14HblX B3aIl1MoAe~cTBYJO~II1X o6beKToB. 3T.\;1 pacnpeAeneHII1F1 He
CYT II1H$opMaU\;1JO o CTpYKTYPH~X $YHK~II1RX nepB1I14H~X aAPOHOB 
111 AAep. 

)laHHble no fT-J}- 111 fT-o-B3a\l1MOAe~CTBII1F1M np\l1 P = 40 r38/c nony 
4eH~ c nOMo~bJO 2-MeTpoBo~ nponaHoBo~ nY3blpbKOBO~ KaMep~/8/. 
CTaTII1CTII1Ka C06~T\I1~ COCTaBlI1na COOTBeTCTBeHHO 17000 111 8790 B3a\;1
MOAe~CTB\;1~ • .naHHble no PP -cOYAapeHII1F1M npa P = 205 r38/c noriy
4eH~ c nOMO~blO 76-caHTII1MeTpOBo~ BOAOpoAHO~ KaMepbl /$HAn/ 17 / , 

CTaTII1CTII1Ka - 5025 C06~TII1~. 8 pa60Te aHanll13l11pOBan\;1Cb CTpY~Hble 

xapaKTepll1CTII1KII1 3apFl>KeHH~X nIl10HOB. Pe3ynbTaT~ aHanll13a np\;1BO
AFlTCFI H\;1me. 

(7'7 1~._----.."'"GM:U:::;:::,,CU::z::JI 

gtt~ .. l.hlJt:., "0'1 .n!Cn,,.,v 1 
nll.J'r.!J~x f.: ( '1f',t10EímrIí0 



METO,lllt1KA Bbl,llEnEHlt1~ A,llPOHHbIX CTPYt1 

B penRTHBHCTCKH-HHBapHaHTHOM nOAxoAe CTpy~ paCcMatpHBaeTC~ 

KaK KnaCTep aAPOHOB c OTHOCHTenbHO Man~MH 3Ha4eHH~MH b ik . 
OCb KnaCTepa /CTPYH/ onpeAen~eTC~ KaK eAHHH4H~~ 4-MepH~~ 

BeKTOp V = 2, U J (2, U /4/, KOTOPbl~ HaxOAHTc~ H3 ycrioaua MH-
k/ k)2k k 

HHMYMa BenH4HHbl 

!, b k = - ! (V - U k) 2 • /1/ 
k k 

CYMMHpOBaHHe BeAeTC~ no BceM 4aCTH~aM, OTHOC~~HMC~ K B~AeneH

HO~ rpynne 4acTH~ /KnacTepy/. 
B cnY4ae B~AeneHH~ ABYX TaKHX Kna~TepoB Hcnonb30Banacb Be

nH4HHa 

,[1 ~ ( a2 L 2, (V - u (3) 2 ] /2/A mm-.o::.-V-u)
n n a k nf3 i 13 i ' a k 

rAe na H nf3 - MHomeCTBeHHocTH 3ap~meHH~X 4aCTH~ B KnaCTepax
 

a H f3 COOTBeTCTseHHO.
 
MHHHMH3a~H~ BenH4HH~ /2/ npoH3BoAHnacb OTHOCHTenbHO oce~
 

V H Vf3 COOTBeTCTBY~~HX KnaCTepOB 4aCTH~ a H f3.
 a 
KOHKpeTHO npH 06pa60TKe 3KcnepHMeHTanbHoro MaTepHana BenH


4HHa A HaxoAHnaCb B KamAOM C06WTHH c MHomeCTBeHHOCTb~ BTOPH4

n 

H~X 3apRmeHH~X nHOHOB (n+) npH 3TOM paCCMaTpHBanHCb Bce 803
- MomH~e pa36HeHH~ 3THX 4aCTH~
 

Ha ABe rpynn~ /KnaCTep~/. 3TOT 
MeTOA B~AeneHH~ ABYX CTPy~ ~B

n~eTC~ 60nee 06~HM, no cpaBHe
HH~ c TeM, KOTOP~~ Hcnonb30Ban~ 

C~ HaMH B paõorax /1,2/ , 

Ha pHc.l npeAcTaBneH~ 3KC
nepHMeHTanbH~e pacnpeAeneHH~ 

rr-p - H W-C-B3aHMOAe~CTBH~ 

PHc.l. PacnpeAeneHHH no BenH
qHHe A n rr-p -, w-C-B3aHMoAeHcT
BHH npn P = 40 f3B/ c H pacnpe
nerrenae rr-P -C06blTHH, nOnyq~H

I Hoe Ha OCHoBe MOAenH C~epHqeC
10 15 20 

KOro ~a30Boro o6beMa. 
A,-, 

2 

c n+ ~ 4 no BenH4HHe An . 3Aecb me nOKa3aHO aHanorH4Hoe pacnpe
Aen~HHe An~ rr-p C06WTH~ ,nonY4eHHoe Ha OCHOBe MOAenH C$epH4ec
KOrO oaaoaoro 06beMa, B KOTOPO~ npennonar anoc b , 4TO BTOpH4Hble 
LjacTH~bl pacnpeneneua H30Tp,onHO B $a30BOM npOCTpaHCTBe. 

lt13 pHCYHKa MomHO BHAeTb, 4TO 3KcnepHMeHTanbHwe pacnpeAene
HH~ CHnbHO OTnH4a~TC~ OT CMOAeDHpOBaHHWX no C$epH4eCKOMY ~a
30BOMY 06beMY. KpOMe Toro, pacnpeAeneHHe no BeflH4HHe A peanbn 
HWX C06~TH~ rr-C-B3aHMOAe~CTBH~ 3aMeTHO WHpe, 4eM aHanorH4Hoe 
pacnpeAeneHHe C06~TH~ rr-p-B3aHMOAe~CTBH~. 

lt13 Bcero 3Toro MomHO CAenaTb CfleAY~~He B~BOAW: a/ B co6w
TH~X KaK rr-p. TaK H "-C-B3aHMOAe~CTB~~ HMeeT MeCTO KnaCTepH3a
~H~ BTOpH4H~X 4aCTH~ B npOCTpaHCTBe OTHOCHTenbH~X 4-MepHWX 
CKopOCTe~ B OCHOBHOM -Ha ABa knac r epe / c TPYH/; 6/ oõna pyxeuaoe 
pa3nH4He xapaKTepa pacnpeAeneHH~ C06WTH~ no BenH4HHe ~An~ 

rr-C- H rr-p-CTonKHOBeHH~ cSHAeTenbcTByeT B nonb3Y Toro, 4TO 
B C06bITH~X "-C-S3aHMOAe~c TBH~ B03MomHO 06pa30BaHHe r pex H 60
nee KnaCTepos /CTPY~/ B 3TOM npOCTpaHCTBe. 

B AanbHe~weM C4HTanOCb, 4TO B C06WTH~ Ha6fl~AaeTc~ KnaCTepH
3a~H~ Ha ABe r pynnu 4aCTH~ a H e , e cn« c periuae 3Ha4eHH~ <b~> 
H <b i > An~ KamAO~ r pyrinu 6blflH MeHbwe, 4eM paCCTO~HHFI, T. e. 

-(V - V (3) 2 MemAY H!'1MIt1 B npOCTpaHCTBe OTHocHTen~Hblx 4b af3 = a
 
MepH~X CKopocTe~. ,llpyrHMH cnosaMH, BenH4HHW <b:> H <bi> Aonm

H~ YAOBneTBop~Tb ycnoBH~M 

<b~ > <b af3 H <b ~> < b af3 • /3/ 

KpOMe Toro, M~ C4HTaeM, 4TO ABa KnaCTepa /CTPYH/ pa3Aen~~TC~ 

B npOCTpaHCTBe OTHOCHTenbH~X 4-MepHWX CKopOCTe~, ecnH An~ HHX 
aunoru-ae r c a ycnoane 

b a f3 ::: 10. /4/ 

nocfleAHee cneAyeT H3 AaHHWX pa60T 11! , B KOTOpWX nOKa3aHO, 4TO 
cpCAHHe 3Ha4eHH~ <bk > An~ nHOHOB B CTPy~X paaHbl <b k> ::: 4 7 5 , 
a AOfl~ 4aCTH~ B CTPy~X c b k >1~ COCTaBn~eT OKono 5%. no 3THM 
KpHTepH~M õuno o r oõpauo "" 70% rr-p - H rr-C -B3aHMOAe~CTBH~ c MHO
meCTBeHHOCTb~ nHOHOB n+ ~ 4. B pa60Te paCCMaTpHBanOCb BnH~HHe 

pa3flH4HblX ycnoBH~ o r õopa baf3~ 5, 10, 15 Ha xapaKTepHCTHKH 
4aCTH~ B CTPY~X. o pe3ynbTaTax 3Toro aHanH3a 6YAeT CKa3aHO 
HHme. 

Afl~ BWAeneHH~ CTPy~, 06pa3Y~~HxC~ B 06n~cT~x $parMeHTa~HH 
CTanKHBa~~HXC~ 4aCTH~ Hcnonb30BanHCb pen~THBHCTCKH-HHBapHaHT
Hble nepeMeHHble X H X ,KOTopble xapax r epa ayo r AOn~ 4-HMnynbs 

H s M ~ 3ca nepBH4H~~ aAPOHOB, YHOCHMWX cTpyeH. TH fiepeMeHHwe Bwpama
~TC~ B cneAy~~eM BHAe: 

3 



Ma(f3) (Va(f3) un.)
x = 

SH mI (u I U 11 ) 
11 /5/ 

Ma(f3) (Va(f3) uI) 
x = ----- sM 

mIl (u I U Il) 

3AeCb Maefl) - 3<p<peKTI1BHafl Macca CTpYI1 a I1nVl f3, ml - Macca Ha
ner aoureü yaC.TI14bl, a ffin- Macca MVlWéHI1 /Anfl RApa mn=ffi o' r ne • 
m = 931 M3B/.o 

BWpameHl1fl /5/ cnpaBeAnVlBW Anfl CTPY~, COCTORUJ.VlX ~3 yaCTVl4 
c oA~HaKoBo~ Macco~. OHI1 nonyyalOTCfl Vl3 3aKOHOB coxpaHeH~fl, KO
Topwe B napTOHHWX nepeMeHHWX MO*HO 3anVlcaTb B BVlAe 

/6/x S H P I + Xs MP 11 = PIS + P lIS + P x • 

rne P I ' Pu • PIS' P IIS ' VI P x - 4-I1Mnynbcbl nepBVlYHblX YaCTI1~, CTPY~ 
11 r~ynn~ 4acTVl4, He BoweAwVlX B CTPYVl. Bwpa*eHVlfl /5/ nerKO no
nyYI1Tb', YMHo*afl neBYIO VI npaBYIO yaCTVI paBeHCTBa /6/ Ha P I /VlnVl 
PII / VI npeHe6perafl B HeM ManWMVI YneHaMH. 

Ha pVlc.2 a,6,B B KayeCTBe VlnnlOCTpa4V1H npVlBeAeHW ABYMepHwe 
AVIa rpaMMbl no x SM VI x S Anfl C06bITH~ 7T-P -, rr-C -c TonKHoBeHVI~ VI. au
YVlCneHHblX no MOAenVl cJ!epVlyeCKOrO <t>a30Boro oõi.exa . 3Aecb 06
naCTb 60nbwHx 3Ha4eHVI~ nepeMeHHo~ xS COOTBeTcTByeT 06nacTVIM 
<pparMeHTa4V1H MHweHH, a 06nacTb 60nbwVlx 3HaYeHH~ xS <pparMeHH 
Ta4HVI HaneTalOUJ.ero nHOHa. MO*HO BVlAeTb, YTO peanbHwe C06WTVlR 
Ka'K' 1T-P-, TaK H rr-C-B3aHMOAe~CTBVI~ B 06naCTflX <pparMeHTa4V1V1 
nYYKa H MHweHH 06HapymHBalOT 3<P<peKT KnaCTepVl3a4V1V1 Ha ABe COOT
BeTCTBYIOUJ.He rpynnw yaCTVl4. B cnyyae cMOAenVlpOBaHHWX C06WTVI~ 

/CM.pVlC.2B/ TaKoro 3<p<peKTa He Ha6nlOAaeTCfl. nYHKTVlpOM Ha AHar
paMMax OTMeyeHW rpaHVl4W 06naCTH 3HaYeHH~ nepeMeH~WX Xs VI Xs • 

v 6 M HKOTopwe Vlcnonb30BanHCb HaMVI Anfl BWAeneHHfl CTpyVI, o pa3Y~UJ.HxCfl 

B 06naCTflx <pparMeHTa4HH MVlweHH H HaneTa~w.ero nVlOHa. 3TH 06
naCTH COOTBeTCTBYIOT cneAy~w.HM 3HayeHHflM nepeMeHHWX: Anfl 06nac
TH <pparMeHTa4 HH MHweHVI - xS M 2: 0,3 H xS H <0,3, a Anfl 06nacTVI 
<pparMeHTa4H~ HaneTalOw.e~ 4acTH4bl - xSH > 0,3 VI xS <0,3.M 

HMeeT CMwcn conOCTaBVlTb HOBW~ MeTOA BWAeneHHfl CTPY~ c OAHVlM 
~3 Vl3BeCTHWX, TpaAH4HOHHO Hcnonb3yeMwx <pH3HKaMVI. HanpHMep,'Me
TOA 06pa60TKH AaHHwx B HMnynbcHoM npOCTpaHCTBe, B KOTOpOM BOC
CTaHoBneHHe oc ea CTPY~ 'OCHOBaHO Ha MHHHMH3a4V1H CYMMbl xs anpa
TOB nqnepeYHblX VlMnynbcoB BTOpVl4HblX yaCTVl4 OTHOCVlTenbHO OCVI 
CTPY~ B 'C. Li. ~. C.TanKHBalOUJ.Hxcfl 06beKTóB / T. e. HaxomAeHVlfl aernr
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PHc.2. Pa~npeAeneHHe CTpyQ 

n110HOB no nepeMeHHblM Xs M H XSH 
B 77- P I ai H 77-C 161 B3 aaaoneü
CTBl1HX 11 B rr-p-c06WTHHX IB/, 
cMop,enHponaHHwx no c~epl1qeCKO

MY ~a30BoMY 06beMY· 

Pl1c.3. Pacnpep,eneHHe 3apHmeH


Hb]X TI110HoB no nepeMeHHoQ x F =
 

2P~ 
nrra CTpyQ, 06pa3YI0l~HX

vs' 
CH B 77'p-B3aHMoAeQcTBHHx B 06

n ac THX l~parMeHTall,l1H rry-nca I ai 

li MHWeHl1 161. Bblp,eneHHe c:,pyQ 

np0113BOp,l1nOCb ABYMH MeTop,aMH: 

c TIOMO!llblO nepeMel-lHoQ "c~epHcH

Tl1" (O) H nYTeM MHHHMH3all,J1H Be

JIl1ql1H~ A B npOCTpaHCTBe 4-Mepn 
Hb]X OTHOCl1TenbHblX cxopoc r eü (o) . 
~ 10 ~---~---~-------, 

1 dN • KJ\UCTep"~D~U9. o 6 
\lON <fTF o C<pGPLlCI.HU ,. 

i 

1,0 
li 

410 

li 

tf~ 

0,1 f t 

ff 

~1r 

-1,0

op1 _. 

-0,5 
I 

o 
I 

X 
F 

0,5 

I 
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~~Hbl "C$ep~C~TV111 S :;: rnin -~, _.L-=--~-/ ' 
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YKa3aHHoe conOCTaBneH~e AnR rr-p-B3a~MOAe~CTB~~ AeMOHCTp~

pyeTcR Ha p~C. 3a,6, rAe C06~T~R, OT06paHH~e no ABYM MeToAaM, 

2P 1t npenc r aaneua B 3aB~C~MOCT~ OT nepeMeHHO~ x F= ---o 3AeCb P* -
Js 1\ 

npOAonbHblt:1 ~Mnynbc n~OHOB BC. U. ~. c TonKHOBeH~R, a ,rs - norr
HaR 3Hepr~R. 

MomHO B~AeTb, ~TO B npeAenax OW~60K pacnpeAeneH~R,nony~eH

H~e ABYMR MeTOAaM~,OA~HaKOB~. Cy~ecTBy~~ee pa3n~~~e CBR3aHO
 
B OCHOBHOM c TeM 06CTORTenbCTBOM, ~TO B MeTOAe, ~cnonb3y~~eM
 

nepeMeHHY~ C$ep~C~T~, BOCCTaHaBn~BaeTCR TonbKO OAHa OCb, KOTO

paR ABnReTCR 06~e~ AnR 06e~x CTPy~, B TO BpeMR KaK MeTOA M~H~


M~3aU~~ CYMM~ KBaApaTOB 4-MepH~x OTHOC~TenbH~x CKopOCTe~ BOC

CTaHaBn~BaeT ABe OC~, KOTop~e B 06~eM cny~ae MorYT ~MeTb Ha

npaBneH~e nOA HeKOTop~M yrnoM APyr K APyry. 

Ta6J1Hll,a I 

CpeAHHe xapaKTcpHcTHKH qaCTHll, B CTPYHX 

THn BsaM-
Mo.n;eítcTBIDI 

OÓJIaCTh 
<pparMeHT. 

-N CTp. 
c f1t?-2 

<n» '/ 
, 

'* 
~~(il» . 

3,68±0,03 

3, 7I .:t0,04 

3,88±0,04 

3,7±0,04 

4,99±O,O? 
- 

5,11±0,O? 

IlP,40" faR/c 
<ppanA. 
nytll<.8 

4940 3,78±0,02 

<pparM. 
MffilleHH 

3267 3,84±0,03 

rrC.40 ThB/c 

<flparM. 
llTU\a 

2516 3,87±0,03 

<flparM.
MIDlISHH 

2882 4.53±,0,04 

Mo.n;sJrh ·c<l>sp. 
~3.0~. , 
,IVIR II'~oÓ. 

<l>parM.
llTU\a 
<flparM. 
MmlI8Im 

i449 

1414 

3, 62:tO, 04 

3.52±O,04 

*OWH6KH npHBOAHTCH CTaTHCTHqeCKHe. CHCTeMaTHqeCKHe oWH6KH, 

B03HHKaID~He H3-3a norpeWHOCTH B HAeHTH~HKall,HH n0J10~TerrbHbIX 

qaCTHll" COCTaBnH~T ~lO%. 

6 

AnR B~AeneHH~X on~caHH~M B~we cnoc060M CTPY~ c MHomeCTBeH
HOCTb~ n+ ~ 2 6~n~ nony~eH~ pacnpeAeneH~R n~OHOB no Ben~~~He 

b k AnR rr-p - ~ 7f'""C-B3a~MoAe~cTB~1I1 KaK B oõna c ru $parMeHTaL.t~~ 
M~weH~, TaK ~ B 06nacT~ $parMeHTau~~ HaneTa~~ero n~OHa. CpeA
H~e 3Ha4eH~R <b k > AnR fT--Me30HOB np~BeAeHbl B r aõn , 1. KaK B~A

HO ~3 Ta6n~u~, 3T~ 3Ha4eH~R <b k > OA~HaKOB~ B npeAenax 3Kcne
p~MeHTanbHblX OW~60K AnR rr-p - ~rr-C-B3a~MOAeIl1CTB~~ B oõeax 06
naCTRX, HO 3aMeTHO OTn~4aIOTCR OT Ben~4~Hbl <l4t > AnR cMoAen~

pOBaHHblX fT-P-B3a~MOAell1cTB~II1. l-13MeHeH~e ycnoB~1I1 orõopa CTPYIl1 
IbaS? 5, 10, 15/ MeHReT Ben~4~HY <b k > He õonee 4eM Ha 8%. 

flonY4eHHble peayne ra ru cornacyorc a c ony6n~KoBaHHbIM~ paHee 
B paõorax /1,2/ ~ 03Ha4a~T, 4TO aAPoH~3aU~R KBapKoB, A~KBapKoB 
~ MHoroKBapkoB~x C~CTeM B n~OH~ 0A~HaKoBa B 3T~X nepeMeHH~x 

~ onpeAenReTcR A~HaM~KOIl1 B3a~MoAe~cTB~R UBeTH~X 3apRAoB c Ba
KYYMOM. 

B 3TO~ ÇBR3~ OC06~~/~HTepec npeAcTaBn~eT ~~Y4eH~e B penR
T~B~CTCK~-~HBap~aHTHoM nOAxo~e pá3n~4H~x patnpeAeneH~~, xa
paKTep~3Y~~~X CBOIl1CTBa caM~X CTPylI1. B 4acTHóCT~, Ba~H~M RB
nReTCR ~3Y4eH~e pacnpeAeneH~~ CTPYII1 aAPoHoB no 4-MepH~M CKO
pOCTRM OTHOC~TenbHO nepB~4H~X B3a~MoAe~cTBY~~~X 4acT~u, 4TO 
n03BonReT B~RCH~Tb xapaKTepH~e CBOIl1CTBa A~HaM~K~ B3a~MOAe~cT

8~R B uenoM. 

CBO~CTBA CTPY~ AAPOHOB B npOCTPAHCTBE
 
4-MEPHWX CKOPOCTE~
 

B pa60Te/ 5/ oTMe4anocb, 4TO B npocTpaHcTBe OTHOC~TenbH~X 
4-CKopocTe~ BepoATHoCT~ npoueccoB W KaK $YHKU~~ nepeMeHH~x 

AonmH~ 06naAaTb CBOIl1CTBaM~ aBToMoAenbHocT~ no nepeMeHH~Mb ik
 
b~~1 np~H~Ma~~~M aC~MnTOT~~eCK~ 60nbw~e 3Ha~éH~A, T.e.
 

A b(3
W(b ,b • b t;lk • ••• ') Ib .... ---- W(b ---!_ 171af3 ak ~ a(3 

00 

b m, ak' b ' ...)
 
a{3 a/3
 

3AeCb a ~ ~ TaK*e o603Ha4a~T CTpy~ IKnacTep~1 B npocTpaHcTBe 
4-CKopocTe~; napaMeTp~ A ~ m HaxoARTcA ~3 3Kcnep~MeHTa ~n~ 
npencxaaaaaor c a r eopaeã , 

ABToMoAenbHocTb Ben~4~H W RBnReTCR r~noTe30~ ~ Tpe6yeT Bce
CTopoHHero 3Kcnep~MeHTanbHoro 06ocHoBaH~R. CBo~cTBa $YHKU~~ 
W(b ak ' b bk) B pa3n~4H~X r anax B3a~MoAe~cTB~~ ~3Y4an~Cb HaM~ 
pa Hee /1.2.-'1. 3AeCb ~ccneAyeTcR noaeneuwe 4>YHKU~~ W B aa B~C~

b b ~1.
MOC T~ OT n epeMeHHo~ x k = -!!!. ~ ~,KOTopafi n p~ b ... 00 nepexo

a t3 b a,9 ba{3
 
I '
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PHc.4. PacnpeAeneHHe 17--Me30HOB
.1..d!:! • _ C _} Jt'C, 40 ro&lc
N dXK o cppo. n no BenHqHHe Xk B CTPYHX, 06pa

... <ppau,. p} 3YW~XCH B 06naCTHX ~parMeHTa
t>qlplU".n- n-p,40f>Bk1,0 
x pp 205 r31Vc ~HH nv-nca H MHIlIeHH B 17-P-, 77-C

H PP-CTonKHOBeHHHX. 

~1f-~"'4 
t** • 

~ t~ tOp1'" 
T +> <> 

t~ 
5 10 

8 

JI-p_Vo<.+V, 
q;lpo. ... l. p 

I 

'11HIIII 
Ij t 

I I 

Jl' C.... '-'<+ v} 
cppau•. C 

) 

t 
De t f t 
t t t t t 

)e t 

I I I 

PHC.S. YrnOBoe pacnpeAeneHHe
n-p-vo<+v"N 17--Me30HoB B CHCTeMe nOKOH
 

400
 
cppau<. n-

CTPyH, 06pa3yro~xcH B 06naCTHx 
~pàrMeHTa~HH nYQKa H MHmeHH 
B 171> - H 17-C-CTonKHOBeHHHX. 

Hf f 
300 I f f f f 

PHc.6. YrnoBoe pacnpeAeneHHe 

+ 17--Me30HoB B CHCTeMe nOKOH 
200 CTPyH, 06pa3yro~Hxcfl B 06nacTHx 

~parMeHTa~HH nyqKa H MHIlIeHH
I 

n-C .....v... +V} !npHBOAHTCH CYMMa pacnpeAeneHHHN 
q>pnu'. ,rr

400
 no BenHqHHe \cos fi I B 06eHx 06
nacTflx! B pp -CTonKHOBeHHHX.t tt ...... 

I I I-30 t f f f t pp-Vo/.+V,t Nt 
300f--- 20 

I I I t 
n- } n-p} 

I 

v, +'J N n-~ ~ Vo<+'4 200 r- i i t t Jn--+c<..'fi 
'l'pat.u n~PQ~JJ . ..uu.weH.U)80 f t f 

t +70 I t t 
++ +++ 600I + + 100t- 

+ + t t +
 
500

1 1 + + +
 + 
+..,4001 

OLi ~ 11 
30 ) 

O 0,5 1,0! 
0,5 1 o 0,5 1 

IcosElI 1c0sQ IIcosQI 

dN A--=-- /8/ 
db a {3 b~1i 

nony4eHHble pecnpeneneuaa _dN AnR 17- p -, 7T- C - 1-1 pp -CTonKHoBe
db m 

a{3 

HI-1~ npeACTaBneH~ Ha pl-1c.7. M3 pl-1CYHKa BI-1AHO, 4TO B o6nacTI-1 
b > 20 3TI-1 pacnpeAeneHI-1R Ae~CTBI-1TenbHO OnI-1C~Ba~TCR 3aBI-1CI-1

a li 
MOC Tb~ /8/ c na paaer pos m, paBHblM: 
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*ftp 

0,1 

q<Jl 

OPOl 

~1 

o n-p 40r3B/c 

• nc 40 r3B/c 
.pp 205r3B/c 

1 

J(t~l» -q 
mlCp • 3,3! 0,1 
m](-C .30'01 
mpp • 3:0~~2 

10 50 100 

&d.j> 

PHc.7. PacrrpegeneHHe CTpYH rrHO d 30' 2 1 da /12/E s - = f I (b s ,O) =--HOB a H f3 rro BenW-IHHe b af3 B tr -P  ----2dPs I M2 db dOH rr-C-B3aHMogeHCTBHHX rrpn P = s vbSI+bSI/4 SI 
= 40 r3B/c H pp-CTonKHoBeHHHX 
npa P = 205 r3B/ c. ITpHMaH 

1
H nYHKTHpHaH nHHHH - arrnpOKCH ~HBap~aHTH~e <t>YHK4~~ f(b S 11 ) = a r f 11 (b SU,ü)dO AnR CTPY~ n~o-

MaIJ;HH 3KCnepHMeHTanbHblX rraanux 
CTeneHHOH 3aBHCHMOCTbW /8/. HOB, o6pasy~~~xCR B rr-p-, rr-C- ~ pp-B3a~MoAe~cTB~RX B o6nacT~ 

<t>parMeHTaL.t~~ M~weH~, npa pasn~4HblX ycnoauax o rfiopa CTPY~: ~ x 2. 0,3 ~ x ~ 0,7, npenc re aneuu Ha pnc..8 * . 

mE
 
SM SM
 

(rr - p) - 3,3 ±O, 1
 
( tt - C) - 3, O±O, 1
 10 

• JI-C-S,,+X
(pp) - 3, O±O, 2 

• PP-S,,+X°R p..... S,,+x•":c-s, +X t"t
• pp -+ S,,+x 1,0 \ :x"~ 0,7 

:x.. ~ 0,3 
TaK~M 06paSOM, O~~AaeM~e CBO~CT

aa <t>YHKLt~~ W(b {3 ) B npOCTpaHCTa 
Be OTHOC~TenbH~X 4-CKOpOCTe~ Ha \ 

0,1 \- '+XOART 3KCnep~MeHTanbHOe nOA
\ 

TBep~AeH~e. KpOMe TOrO, Ben~4~Ha napaMeTpa m B B~pameH~~ /8/ 
),1.OKasanaCb He 3aB~CR~e~ B npeAenax OW~60K 3Kcnep~MeHTa OT T~na
 

q<Jl ~ \
 
B3a~MOAe~CTB~R ~ ero 3Hepr~~ B ~HTepBane 407205 r38/c. 'f,
 

8 pa60Te ~ccneAOBan~Cb TaKme ~HBap~aHTH~e pacnpeAeneHMR "~' . ? 1
 
\CTPY~ aApOHOB B saB~C~MOCT~ OT nepeMeHHblX bs 11 ~ bs I ' «o ropere ~\~ t t 

\ 

0,001 ~ 

R8nR~TCR 4-MepH~M~ CKOpOCTRM~ ÇTPY~ OTHOC~TenbHO M~weH~ ao ,, 1:.:r t\ ,
 
~ HaneTa~~e~ 4aCT~4~ (1). 3T~ nepeMeHH~e MO~HO ~an~caTb B B~Ae
 

0,000111 I I ,I QOO01, 
10 15 o 5 10 15 

2 2(P s P 11) _ 2 
bS '= - (u 11 - V) = 2(V . u 11 ) - 2 /9/ tso &sü
 

11 Msm n
 PHc.8. I1HBapHaHTHble !lJYHKIJ;HH f(\?su) nna CTPYH naono a , 
poxzrenasrx B oõnac'ra !lJparMeHTaIJ;HH MHllleHH B rr-p-, rr-C2(PS P I )
 

b SI = -CU I - V) 2 = 2(V . UI) - 2 -~-- - 2. /10/ H PP-CTonKHOBeHHHX, rrpH pa3nHqHb~ ycnoBHHX HX oT50pa.

MSm I Ilpm-nre H rrymcrnpnue nHHHH - arrrrpOKCHMaIJ;HH 3KcrrepHMeH


r am.aux ~aHHbIX 3KCrrOHeHIJ;HanbHbIMH 3aBHCHMOCTHMH /13/
 
H /19/.


3AeCb P I • P 11' P S - 4eTblpex~Mnynbcbl nepB~4HblX 4aCT~Lt ~ CTPYI-1; 
Ms - Macca. CTPY~. 

3 
l 

Ha puc • 9 n p~BeAeHbI ~HBa p~a HTHble <t>YHK4~~ f(b S ) = 1.- r f I (b
S 

,O) x 
1 O' ' I

~HBap~aHTHoe ce4eH~e Es~ B 3aB~C~MOCT~ OT 3T~X nepeMeH I 
dPS xdO AnR CTPY~ n~oHoB, 06pa3y~~~xCR B o6naCT~ <t>parMeHTaLt~~I:
 

H~X MO~HO npeACTaB~Tb cneAY~~~M 06pasOM: HaneTa~~ero n~OHa B rr-p- ~ "-C-B3a~MOAe~CTB~RX np~ aHanor~4

H~X ycnoawax o rfiopa : x S H ~ O, 3 ~ x SH ~ 0,7. ~3 P~CYHKOB MO~
S 2 1 dO' 111/d ti (b n) = - / 4E -- = f II SII • M2 :.],S dP s db ans S 11 *B "-P - H "-C-B3aHMo~eHCTBHHX <PYHKIJ;HH f(b sn ' HOpMHpOBaHbI 

O~H~aKOBbIM oepasox B 06naCTH b S II ~ 1. B 06naCTH b S 11 < 1 
B " P-COÕWTHHX B03MO~Ha npHMeCn nHoH-yrnepo~HWX B3aHMO~eHCT

BHH. 
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q 
I 

i 
i "I'aõrnma 2 

l,? I ~ •rr-c-s.. +X• JrC-s.+x '.~(~3I)f(~sr) oJrp-S.+X
o n-p - s.+ X 

0,1 0,1 x.~0,7"H~O,3 

j ;i 

0,01/-t~ 0,01 ~ 
.,lUl01/- 'l~l -j 0,0011- T'\ I 

(~lOO1r OPOO1 r-. l \? l 

1lI,OOOO1l, I I I I 0000011 I ! 1 
o 20 40 60 80 1 o 20 40 60 

&sl~SI 

PHC. 9. I1HBapHaHTHhIe cPYHK~HH f(b SI) p;n5I CTpyI1: rrHOHOB, pO)K
p;eHHhIX B 06naCTH <pparMeHTa~HH rryxxa B 1T-P- H 1T-o-B3aH
Mop;eI1:cTBH5IX, npn p aananasrx ycnOBH5IX HX o-r õopa , IIp5IMhle 
nHHHH - arrrrpOKCHMa~H5I 3KcrrepHMeHTanhHhlX p;aHHhIX 3Kcrro
HeH~HanhHoI1: 3aBHCHMOCThID /13/. 

HO B~AeTb, 4TO nOB~AeH~e ~YHK~~~ f(bs II) AnR 1T-P- ~ p~cTonKHo

BeH~~ on~C~BaeTCR 3KcnoHeH~~anbHo~ 3aB~C~MOCTb~ 

f (b S ) = A 1exp (- b S / < b S » / 13/ 
11. II 

~ oA~HaKoBbIM~ cpeAH~M~ 3Ha4eH~RM~ <bS>1T P= 1,62±0,06 
~ <bs>PP = 1,63±0,06 np~ xS

M 
~ 0,3 /Ta6n.2/. 

H3-3a norpewHocTe~ B onpeAeneH~~ 3~~eKT~BHo~ Macc~ CTpy~, 

B03H~Ka~~e~ 3a C4eT np~Mec~ He~AeHT~~~~~pOBaHHWX npOTOHOB, Be

3HatIeHH5I rtap axe-rpoa , norrv-renaue rrpn anrrpoxcaxarraa 
HHBapHaHTHblX cPYHK~HI1: f(b SII ) nrra pa3HbIX THrrOB B3aH
MOP;~HCTBHI1: 3KcrrOHeH~HaJ1hHbIMH 3aBHCHMOCT5IMH: 

f (b Sn) = A 1 exp (-b SII / < b s> 1) + A 2 exp (-b SII / < bs > 2 ) 

H f(bsn) = A1exp(-b ~l<bS>l) 

i: Tmr B3aJD1D ~eHT8UWl~YcJroB1l.ll ~I'MeRTamm MEI!IeHll 
.lleACTBIIlI lIj"lliaIIapau. oTd~a 

I~ 
pü ~ YrN~~Í'X'SK ~tJj;?SN::-~(JJ"JH ;,~:f.')fJ",?~ 'S'XsN ~2 

1,01,01,0A, O,86j;0.10 O,88:tO,UO,82;tO.IO ---O,I2,!Ü,080',I4:tO~OGAz °,IB;tO,04

:1 Iíc G,l;tO,4O,83;tO,OS IO,O:tO,30,65...0,09 O,G9±ü,09<t. ), °,G6;tO ,U 
2,2:t, 0,2 2,0 ;tO,4 - -2,2;tO,2. -' <. te.:>1.

1 
I A, 1,01,0 1,0í .~ --I,OI,!Ü,07I ,82;tO, 07 I,G3:t0,OG -PIl ..::~~~ 

1,01,01,01,0,4/ 
G,O:tO,2IO,l;tO,4llIl I,62;tO,OGI ,8I;tO ,OG -<:Rs >( 

AnR OA~HaKOBWX ycnoB~~ oT6opa no xS ~ xS H COCTaBnReT 6,2~~:~,M 
TO eCTb np~6n~3~TenbHO paBHa OTHoweH~~ Macc M~weH~ (mp ) ~ Ha
ne r aouieà 4acT~u.bl (m ) .

1T

4T06w nOHATb 3TOT pe3ynbTaT, npeACTaB~M ~HBap~aHTHW~ ~YHK

u.~11 f(b S ) ~ f(b S ) B cnenyouiea B~Ae: 
II I 

2(Ps P 11) 
f(b s ) = const vexp ô- ) / <bS>II i. /14/ 

II Msrnp 

2(PS P I ) 
f(b SI) const- exp(- ----I<b > ). /15/

M m S I
S 1T 

n~4~Ha <b s> MomeT 6WTb 3aBwweHa Ha 7%. \,

:1
~nR CTPY~, o6pa3y~~~xCR B 06naCT~ ~parMeHTa~~~ HaneTa~~e~
 

i KaK nOKa3an Haw aHan~3:
-rac r auu , ~HBap~aHTHble ~YHK~~~ f(b S ) r aiose on~CbIBa~TCR axcno i 

HeH~~anbHo~ 3aB~C~MOCTb~ /13/ B 06~acT~ ~ 4 c OA~HaKOBbIM~b SI /16/
<b s >11 z: m 1T <bS>I3Ha4eH~RM~ <b .:: 1o AnR 11"p - ~ 11-C-cTonKHoBeH~~. C yaeru-ve , ~ mp

s> 
H~eM Aon~ 4-~Mnynbca CTPY~ / x SM ~O, 7 ~ x SH z.. 0,7/ 3Ha4eH~R 

Ecn~ BMeCTO Macc ~ B BwpameH~e OTHOC~TênbHWX CKopOCTe~<bs>AnR 06e~x CTPY~ YMeHbwa~TCR B 06naCT~ ~parMeHTa~~~ M~we rn 1T mp 

H~ AO - 1, a B oõnacru ~parMeHTa~~~ HaneTa~~e~ 4acT~u.bl AO 6 b SII ~ b S I nOACTaB~Tb HeKOTOpy~ 3~~eKT~BHY~ Maccy mM' TO pac
npeneneuua f(b ~ f(b 6YAYT onwcuaar s c a akcnoueauaans uu/CM. "Ta6n. 2/. s n) s I) 
M~ ~YHKU.~RM~:TaK~M ó6pa30M, cpeAHRR OTHOC~TenbHaR 4-CKOPOCTb CTpy~, 06 J..
 

2(Ps PU) 
f(b s ) = const . exp(- ----I<b S » / 17/

pa3y~~e~cR OT npoToHa, ~eHbwe OTHoc~TenbHo~ CKOpOCT~ CTpy~, 

pomAeHHo~ OT HaneTa~~ero n~OHa. OAHaKo Ben~4~Ha ~x OTHoweH~R 11 M mS M 
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1.1 

2(P S P I)

f(b s ) const . exp(- / <b s» , /18/


I MSmM 

r ne <b s> II = <b s > I == <b s>' 3TO.T peayns Ta T YKa3blBaeT Ha TO, 4TO 
BO B3aI.1MOAe~CTBI.1RX nl.10HOB 1.1 npOTOHoB I.1CT04HI.1KaMI.1 nI.10HH~X 

CTPY~ B 0611aCTRX ~parMeHTa~1.11.1 CTallKI.1Ba~~I.1XCR 4aCTI.1~ RBllR~TCR 

ksapxoaue 06beKTbl	 c OAI.1HaKOBO~ 3<tJ$eKTI.1BHO~ Macco~. 

B cnY4ae 17-C-B3aI.1MOAe~CTBI.1~ pacnpeAelleHl.1e f(b s ) AllR 06naCTI.1 
~parMeHTa~l.1~ MI.1WeHI.1 npl.1 Bcex ycnOBI.1RX oT60pa no x~M /KpOMe 
XSM ~1 ,0/ XOPOWO Onl.1CWBaeTCR B~pa~eHl.1eM, COCTOR~I.1M 1.13 CYMM~ 

ABYX 3KcnOHeH~l.1anbHWX ~YHK~I.1~: 

f(b S ) -A1exp(-b S	 /<b S>l) +A 2exp (- b S /<b 2>e ). /19/
I II	 11 

1t13 Ta611I.1~b' BI.1AHO, L1TO OAHa 1.13 HI.1X I.1MeeT 3Ha4eHI.1e <b S>e = 2, 2± 
±0,2, 6nl.13KOe K Ben~4HHe <bS>B aAPoH-aAPoHH~X B3aI.1MOAe~CTBI.1

ax , Belll.141.1Ha APyro~ <b S> 1 = 
10, i ,I	 i = 0,69±0,09 cy~ecTBeHHo MeHbwe n-c --. SM + X 

5(~Sil ) 

lp 

0,1 

0,01 t
 

0,001~ \ j 
I 

QOOO1' 
O 5	 10 

&su 

14 

3Ha4eHI.1fl <b~> AnR	 "-p- 1.1 pp r 

CTonKHOBeHI.1I.1. 
~llR KYMYllRTI.1BHWX CTPY~ 

C X SM ~ 1, ° I.1HBap"'aHTHaR <1JYHK
~I.1R f(b sn) /Pl.1c. 10/onl.1cblBaeTcR 
TonbKO OAHO~ 3KcnOHeH~l.1anbHO~ 

<t>YHK~l.1e~ /13/ c napaMeTpOM 
0,83±0,05. 3TO 3Ha4eHI.1e<b s>= 

napaMeTpa B npeAenax OWI.160K 3KC
nepl.1MeHTa COBnaAaeT ~ BenI.14I.1HO~ 

<b s > AllR "-p - 1.1 PP-B3aI.1MOAe~CT

B~~ B 0611aCTI.1 <t>parMeHTa~1.11.1 MI.1
WeHI.1 npa x SM ~ 1,0. 

J	
PHC. I I. l1HBapHaHTHhle ~YHK~HH

PHc.IO. HHBapHaHTHafl ~YHK~HH 
F(x s ) p;nH C~PYH rrHoHoB, 06

f(b s ) WIfl KYMynflTHBHhIX CTPYH 
lU pa3YID~HXCH B 06naCTH ~parMeH(x S ~I ~ I) B 17 -C -B3aHMop;eHcTBH

HX. ITpHMaH nHHHR - annpOKCHMa
~R 3KcnepHMeHTanbHb~ p;aHHb~ 

3KcrroHeH~HanbHoH 3aBHCHMOCTbID 
/13/. 

HHBAPHAHTH~E PACnPE~EnEHHR CTPY~
 

AAPOHOB no nEPEMEHHO~ Xs
 

H3Y4eHI.1e Xs-3aBI.1CI.1MOCTI.1 I.1HBapl.1aHTHWX pacnpeAeneHI.1~ CTpy~ 

aAPOHOB n03BonReT nonY41.1Tb CBeAeHI.1R o xapaKTepe pacnpeAeneHI.1R 
~parMeHTl.1py~~l.1x KBapKOB CI.1CTeM BO' B3aI.1MoAe~cTBY~~I.1X 06beKTax. 

HHBapl.1aHTHOe Ce4eHI.1e 06pa30BaHI.1R CTPY~ MomHO BWpa31.1Tb cne
AY~~I.1M 06pa30M: 

3d 0' 1 
E s - == f(xs ' O) --~

dP [ (U I U lI) mN(1T) ] 2 s 
/20/ 

1	 dax	 ,~ 

dx dn
SM(H)
 

v x S' - -------- 
M(H) [(u I u 11 ) mN(fT)] 2
 

/2 M~ 

nOBeAeHl.1e. F(xs) = Jf(xs. n) dO -<t>YHK~1.11.1 B 17-P - 1.1 "-C-B3al.1
MOAe~CTBI.1RX AnR CTPY~, 06pa~Y~~I.1XCR B npo~eccax ~parMeHTa~1.11.1 

HaneTa~~e~ 4aCTI.1~bl npl.1 xSM(H) ~ 0,3, noxaaauo Ha pac v l l . B 06
naCTI.1 <t>parMeHTa~1.11.1 MI.1WeHI.1 B paCCMaTpl.1BaeMblX r unax C06b1TI.1~ cpe
AI.1 nOnOml.1TellbH~X 4aCTI.1~ I.1MeeTCR npl.1MeCb HeI.1AeHTI.1<1JI.1~l.1pOBaHHwx 

npOTOHOB. n03TOMY, 4T06bl He I.1CKaTb pacnpeAelleHI.1R CTPY~ nl.10HOB 
no Belll.141.1He X B 3TOV. 06nacTI.1, oT61.1panl.1Cb 17-P- 1.1 pp-C06b1TI.1Rs 

c I.1AeHTI.1<1JI.1~l.1pOBaHHbIM npOTOHOM • 
r ~[T	 • B cnyv ae 17-C-cTonKHOBeHI.1~ 

• Jl C- SH+X oT61.1palll.1Cb C06WTI.1R c CYMMapHWM 
10 3apRAOM Q =: n+- n_ = +1. B KO

o n-p-SH+X 
TOPWX 6WllO 3aperl.1CTpl.1pOBaHO 

F(Is), 2 n pOTOHa c I.1MnynbcoM P n aõ ?: 
:: 300 M3B/c /npeAnonaranocb, 

4TO npo r oxu c < 300 M3B/c 
~â)H 

Pna6 1,0 
RBnR~TCR B OCHOBHOM cneKTaTO
paMI.1/ o 

0,1 .~ 
Ta~HH nvxxa B 17-P- H 7T-C -CTon
KHoBeHHRX. ITpHMhle	 nHHHH - arr-'I L 

Q01 'b , 0,5 1,0	 npoxcm-ranna sxcnepaxenr-arrsaux 
p;aHHhIX 3aBHCHMOCTbID /21/.'Ás 
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PHc.12. HHBapHaHTHWe ~YH~QHH 
o J[-p --+ S.. + XF (:xs), F (x s) AnH CTPYi:'r rrHOHOB, 06

..ubH. • n-c(G.=+l) --s..+X 
pa3yro~xcH B 06nacTH ~parMeH• pp --+ S.. +X

m-! 
TaQHH MHIlIeHH B 17 P - 'H PP -CTon

KHOBeHHHX c HAeHTH~HQHpoBaH
+ HWM rrpOTOHOM H B 17-C-c06wTHHX

,õ· tf~ C 3apHAOM Q = +1 H gBYMH HgeH- { 

TH~HQHpOBaHHWMH rrpOTOHaMH.ITpH- :1 
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Ha p~c.12 np~BeAeH~ ~HBa
I 

O 0,5 1,0 1,5 2,0	 p~aHTHble <PYHKl.I~~ F (x s) Anfl 

CTPY~ 3apflmeHHwx n~OHOB, 06
-::X:s 

pa3y~~~xCfl B 06nacT~ <pparMeH

Tal.l~~ M~weH~ B oT06paHHwx Ta


K~M 06pa30M 17-P-, PP- ~ 17-C-B3a~Moge~cTB~f1X. ~3 P~CYHKOB Mom


HO B~AeTb, -rro <PYHKl.I~~ F(x s) Anfl CTPY~, oõpaayoun-xc a B npo

uec c ax <pparMeHTal.l~~ HaneTa~~ero rr--Me30Ha B rr-p - ~ 1l'-C-C06bl


T~f1X, XopOWO on~CWBa~TCfl 3KCnOHeHl.I~anbHO~ 3aB~C~MOCTb~:
 

/21/
F(x S ) = A exp(-x S /<x s » 

c np~6n~meHHo OA~HaKoBwM~ 3Hal..leH~f1M~ <x s> /Ta6n.3/. 

Ta6nHua 3 
3HaY:eHHH n ap aae r pon <x S > 

.
~3aH

OÓ~CTb Mo~ettcT
<PDaI'MeH- muI 
TaUIW 

~DaI'MeHTaIUU! 
llyqRa 

~Da~8HTaW1fl 
MIDIl8Im 

rr-D DD lI-C 

O,41±O,OI - 0.36±0,02 

I 

0,13+0,01.  0,14±0,01 
lY, =+.1°,34±O, 02 

nOBeAeH~e F(x s ) Anfl CTPY~, 06pa3y~~~xCfI B 06naCT~ <pparMeH

Ta 1.I~ ~ M~weH~ / 0,2.s x s .s 0,6 AnR 17 P - ~ PP - B3a~MoAe~c TB~~ 

~ X > 0,4 Anfl rr-C-cTonKHoBeH~~/, r akxe onacuaa e r c a 3aB~C~s 
MOCTb~ /21/. 06pbIBa~~~~cfI xa pax r ep pac npenene-u-ci B PP -CTonKHO

BeH~f1X np~ X s > 0,6 CBFl3aH c OrpaH~l..leHHbIM ~MnynbcHblM ~HTepBa

nOM npOTOHOB / ~ 1,5 r3B/ c/ .Pn a6 
Ben~l..l~Ha <x s > ,qnfl rr-p- ~ Pp-coYAapeH~~ B paccMaTp~BaeMo~ 06

naCT~ x s ' KaK B~AHO ~3 Ta6n.3, B npeAenax OW~60K 3Kcnep~MeHTa 

OA~HaKOBa /0, 13±0,01 ~ 0,14±0,01 coo r ae r c r ae aao/ ~ 3Hal..l~Tenb

HO MeHbwe cpeAHero 3Hal..leH~f1 <x s > Anfl CTPY~, 06pa3y~~~xCfI B npo

l.IeCca x eppa rMeH Ta 1.I~~ HaneTa~ll\ero ru-oua / <x s ' s: 0,4/. 
nonyl..leHHbl~ neayns r a r yka auaae r Ha, TO, lHO pacnpenene-u-e 

epparMeHT~PY~~I-1X KBapKOBblX C~CTeM B nuouax ~ HYKnOHax ~MeeT pa a

n~l..lHbl~ xa pak r e p . 

B ".--C -cOYAapeH~RX c 3apRAOM Q == +1 Ben~l..l~Ha <x > B 06nacH1s 
X ~ 0,4 paBHa 0,34±0,02, T.e. 3Hal..l~TenbHO 60nbwe, l..leM 3Hal..les 
H~e <xs) AnR CTPY~, 06pa3y~~~xCR OT npOTOHOB. B 06~eM cnYl..lae 

B 77~C-B3a~MoAe~cTB~RX ~HBap~aHTHaR epYHKl.I~R F(xs) B 06naCT~ 

epparMeHTal.l~~ M~weH~ /p~c.13/ on~cw8aeTCR BwpameH~eM, COCTOR
l1\~M ~3 CYMMbl ABYX 3KCnOHeHl.I~anbHb1X epYHKl.I~~: 

F(x S ) =A1 exp(-xs/<xs >1) +A2exp (..,:x S / <XS '> 2 )	 /22/ 

CO cpeAH~M~ 3Hal..leH~RM~ 0,12±0,02 ~ = 0,37±0,01.<x S>1= <x S>2 
BTOPO~ l..lneH B rpop-iyne /22/ na e r 3Hal..l~TenbHbl~ BKnaA B KYMynRT~B

HO~ 06nacT~ 06pa30BaH~f1 n~OHHWX CTPY~. Ben~l..l~Ha <xS>2 B 3TOM 

cnYl..lae nO~T~ B Tp~ pa3a 60nbwe, l..leM AnR CTPY~, 06pa3y~~~xCR 

B npoueccax <pparMeHTal.l~~ HYKnOHOB. Ilonyveuuue AaHHble YKa3bIBa~T 

Ha TO, l..lTO Anfl KYMynRT~BHbIX npouecc os pacnpeqeneuae <pparMeHT~

PY~~~X KBapKOBblX C~CTeM B MynbT~KBapKOB'bIX KOH<p~rypal.l~RX He COB

nariae r c pacnpeneneuue« KBapKOBblX 06beKTOB B HYKnOHe ~ nOA06HO 

pacnpeAeneH~~ B n~OHe. 
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3AKnlO4EHIt1E 

np~AnomeHH~~ 60nee 06~~~ /no CpaBHeH~~ c paHee ~CnOnb30BaH
H~M HaM~ B pa60Tax '11 / penRT~B~CTCK~-~HBap~aHTH~~ MeTOA B~Ae-

neH~R CTPY~ /KnaCTepOB/ aAPOHOB B npOCTpaHCTBe 4-MepH~X OTHO
cu r ens uux CKOpOCTe~ 6bln np~MeHeH K a aannay CBO~CTB ~TPY~, 06
pa3Y~U\~XCR B 7T-P -,	 7T-C /40 r3B/c/- ~ pp /205 r3B/c/-B3a~MoAe~cT
B~RX. 

B pe3ynbTaTe aHan~3a YCTaHOBneHO cneAy~U\ee: 

1. B 3T~X T~nax B3a~MoAe~cTB~~ Ha6n~AaeTcR 06pa30BaH~e npe
~My~ecTBeHHo ABYX CTPY~ aAPOHOB: OAHa ~3 H~X B 06nacT~ $parMeH
Ta~~~ HaneTa~U\e~ 4aCT~L\bl, a noyra s - B oônac ru $parMeHTa~~~ 

-rac T~~bl-M~weH~. 

2.	 Bnepaue ItfCCneAOBaHbl CBO~CTBa aBTOMOAenbHOCT~ $YHK~~~ W • 
xapaKTep~3y~~e~ pacnpeAeneH~R n~OHoB B CTPYRX B 3aB~C~MOCT~ 

b b 
OT nepeMeHHo~ xk =:	 ~;~. Iloxa aa uo , 4TO B pa3n~4HblX rvmax 

b {3 . b {3a a 
cTonKH08eH~~ pacnpeAeneH~R n~OH08 no nepeMeHHo~ TaK mex k• 
KaK ~ no nepeMeHHo~ b k • ~Me~T YH~BepcanbH~~ xapaKTep 8 ~HTep
8a~e ~MnynbcoB 407205 r3B/c. 

3. 3Kcnep~MeHTanbHo YCTaHOBneHO, 4TO yrnoB~e pacnpeAeneH~R 

n~OHOB 8 C~CTeMe nOKOR CTPY~, 06pa3Y~~~XCR B 06naCTRX $parMeH
Ta~~~ nY4Ka ~ M~weH~, aH~30TponH~. 

4.	 Xapax r ep ~HBap~aHTHbIX b s ~ b s pacnpeAeneH~~ CTPY~ OTn I 
HOC~TenbHO cTanK~Ba~~~xcR 4acT~~ np~BoA~T K B~BOAY o TOM, 4TO 
$parMeHT~Py~~~e KBa oxosue 06"beKTbl B ruio ae , HYKnOHe ~ B Mynb T~
KBap~OB~X KOH$~rypaL\~RX RApa yrnepoAa, RBnR~~~eCR ~CT04H~KOM 

aAPOHH~X CTPY~, ~Me~T /B npeAenax OW~60K/ OAHY ~ TY *e Ben~4~
HY	 3$$eKT~BHO~ Macc~. 

5, CBO~CTBa ~HBap~aHTHbIX Xs -pacnpeAeneH~~ aApOHHblX CTPY~, 

07pa*a~~~x pacnpeAeneH~e $parMeHT~PY~~~X KBapKOB~X 06"beKTOB 
B nepB~4 HblX B3a~MOAe~c TBYIOUI~X 4a c T~ uax , YKa asiaa eT Ha pa 3n~4 Hbl~ 

xapaKTep pacnpeAeneH~R 3T~X 06"beKTOB B n~OHe ~ HYKnOHe. np~ 

annpOKC~MaL\~~ 3T~X pacnpeAeneH~~ 3KCnOHeHL\~anbHO~ 3aB~C~MOCTblO 

B~Aa F (x ) = A exp (-xs' <x -...) cpeAHRR Ben~4~Ha <x s> AnR c Tpy~,s	 s 
06pa3y~U\~xCR OT npOTOHa, ~MeeT 3Ha4eH~e O, 14±O, 01, a 06pa3Y~
~~XCR OT n~OHa 0,41±0,01. B cnY4ae KYMynRT~BH~X npo~eCCOB 3Ha
4eH~e <x > AnR CTPY~, 06pa3y~~~xCR OT MynbT~KBapKoB~x KOH$~s 
rypa~~~ B RApax yrnepoAa, 6n~3Ko K 3Ha4eH~~ <x s > AnR n~OHOB 1 
~ paBHReTcR 0,34±0,02. 

B 3aKn~4eH~e HaM np~RTHO n06naroAap~Tb ~HTepHaL\~OHanbH~~ 

xortnex r aa ABy"Xt-1eTpOBO~ np one aoa oà KaMepbl aa npenoc r a aneuae 
3Kcnep~M~HTanbHoro MaTep~ana ~ none3H~e 06cY*AeH~R. A8TOP~ 

J.! 

B~pama~T 6naro,qapHOCTb TaKme COTPYAH~4eCTBY AprOHH - MOHpeanb 
TOPOHTO 3B npe,qOCTaBneH~e AaHH~X no pp-B3a~MOAe~CTB~RM np~ 

p =: 205 r3B/c. 
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HET nH nPOEEllOB B BAmEA EHKmiOTEKE? 
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6anARH A.M. u AP· 
KnacTepuaa~RH B npOCTpaHCTBe 4CT~pCXMepH~X OTHOCHTeJibH~X 
CKOpOCTCH H HHBapuaHTH~C pacnpCACJICHHR aApOHH~X CTpyit 

Pl-87-552 

PaCCMaTpuBaeTCR PCJIRTRBHCTCKH-uHBapuaHTH~H MCTOA B~AeneHRR aApOHH~X CTpyit, 
OCHOBaHH~it Ha MHHRMH3a~HH CyMM~ KBaApaTOB OTHOCHTCJibH~X 4-MepH~X CKOpOCTeit. 
3ToT MCTOA 6~11 npHMCHCH K aHanuay CBOHCTB CTpyit B "-p- "-C-aaauMOACHCTBRRX 
npu 40 r3B/c H pp-cOyAaPCHHHX npH p = 205 r38/c. B peaynbTaTe aHanuaa noKaaa
HO, 4TO B 3THX Tunax B3aHMOACHCTBHH Ha6Jl~AaeTCR o6paaOBaHue npeuMy~eCTBeHHO 
ABYX CTpyit aApOHOB: OAHa 83 HHX B o6naCTH <J>parMeHTa~HH HaneTa~llleit 4aCTR~bl, 

a APyraR - B o6naCTH <J>parMeHTa~HH 4aCTH4~ - MHWCHH, 3KcnepuMeHTaJlbHO HCCJle
AY~TCR aBTOMOAeJlbH~e CBOHCTBa HHaapuaHTHOit <J>yHK~HH W(bak• b,8k• ba,B , ... ) B npo
CTpaHCTBe 4-MepH~X OTHOCHTeJlbH~X CKOpOCTeit. noKa3aHo, 4TO pacnpeAeneHHR nuo
HOB B CTPYAX no nepeMeHHOH Xk a bak /b a,8 ; b ,8k/ba,8, TaK H<e KaK H no nepeMeHHOit 
bk• uay4aaweitcR paHee, uMe~T yHuaepcanbH~it xapaKTep a paanu4HNX Tunax cTonK
HOBeHuit B RHTepaane uMnyJlbCOB 40+205 raB/c, AHaJlu3RPY~TCA RHBapuaHTHNe <J>yHK-

8 
~HH E ~AilR BNAeneHH~X CTpyit B aaBRCRMOCTH OT RX 4-CKOpOCTeit OTHOCRTenbHO 

1 d-+8 P, 
nepuu4HNX aaauMOAeitcTBY~~ux 4acTu~ b811 u b 81 • B peaynbTaTe aHanuaa noKaaaHo, 
4TO <J>parMeHTupy~~ue KBapKOB~e 06DeKT~ D nuOHe, HyKJlOHe H B MYJlbTRKBapKOB~X 
KOH~rypa~RHX RApa yrnepOAa, ABJlA~~ueCA RCT04HRKOM nuOHH~X CTPYH, uMe~T npe
RMy~eCTBeHHO OARHaKOBy~ 3~eKTRBHY~ Macey, Hay4a~TCA RHBapuaHTH~e x 1 -pacnpe
Ae11eHuA nuoHH~x cTpyit. nony4eHHNe AaHH~e yKaa~aa~T Ha paanu4H~it xapaKTep pac
npeAeneHuA <!>parMeHTRPY~~HX KBapKOBNX 06DeKTOB B nuoHe, HYKJlOHe H B MYJlbTRKBap 
KOB~X KOH<J>urypa4uAX HAPa yrnepoAa. 

Pa6oTa e~nonHeHa a fla6opaTopuH e~coKux 3Hepruit OH~H. 

npenpiDIT 06 .. 8AIDieHHOro IDICTHTyT8 R,llepHb!X HCCJieJlaB&HHil . .Qy6ua 1987 

nepeBOA O.C.BuHorpaAOBOit 

r E>aiciin A.M. et al. PJ-87-552 
Clasterisation In Four-Dimension Relative Velocity 
Space and Invariant Distributions of Hadron Jets 

The new relativistic invariant method for separation of hadron jets is con 
sidered. It is based on minimization of the sum of squared relativistic four
dimensional velocities and Is used for analysing jet properties in "-p- and 
"-a-interactions at 40 GeV/c and pp-interactions at P= 205 GeV/c. It has 
been observed that two hadron jets are formed mainly in these types of inte
ractions: one of them in the beam particle fragmentation region and the se
cond-In the target particle fragmentation region. The automodel properties 
of Invariant function W(bak'b,Bk,batl'"') Is Investigated experimentally In 
the space of four-dimensional veloc1ties. It is shown that the distributions 
of pions in jets over x k a bak /ba,B• b,ek/bat! variable have universal character 
for various types of interactions in the Pla.b = 40+205 GeV/c region. The de-

pendence of invariant function E dso for jets on their four-velocities with 
a dlfS 

8 
respect to primary Interacting particles b 011 and b81 Is studied. It is shown 
that the fragmenting quark objects in pions, nucleons and multlquark configu
rations of carbon nucleus which are a source of pion jets have the identical 
effective mass mainly. The invariant distributions for pion jets are analy
sed. It has been observed that the distributions of fragmenting quark object 
in pion nucleon and multiquark configurations of carbon nucleus have diffe
rent character. 

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