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l1CCJIE~OBAH£1E 3«P«PEKTOB TO~ECTBEHHOCT£1 

£1 BJIJ1HH£1H PO~EH£1H Po -ME30HOB 

HA KOPPEJIHU£1£1 1JACT£1U B 1t-p -B3Al1MO.L(EHCTB£1HX 

llP£1 p = 40 r3B/C 

HanpaeAeHo e .RtJ) 

7 ¢H3HqeCKHH ~aKynbTeT H HayqHo-HccneaoBaTenbCKHH 

HHCTHTYT HaepHoH ~H3HKH MfY. 
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T6HnHCCKHH rocyaapcTBeHHhlH yHHBepcHTeT. 
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AHrenos H. K np. PI 10177 

HccnenosaHHe a~~eKTOB To~necTBeHHOCTH H snHHHHH po~neHHH 

p 0 -Me30HOB HS 83KMyTa/lbHble KOppen:sDI.HH 'ISCTKU B 

"-p -B38HMOlleilcTBHHX rrpH p = 40 faB/c 

npoBelleH 8HSnH3 KOppenHUHil, CBH38HHblX C HHTep~peHUHeil TO~lleCT

BeHHblX '18CTHU 1 il 8HanK3 83i!MyTa/lbHblX KOppenHUHil C TO'IKH 3peHHH 

o6pa30B8Hi!H p 0 -Me30HOB B "-P-B381!MOlleilcTBHHX IIpi! p • 40 faB/c. 
r--1 

Pa60Ta BbliJOnHeHa B na6opaTOpi!i! BblCOKi!X aHeprHil OHSIH. 

npenpHHT 06beAKHeHHOrO HHCTMTyTa HAepHNX HCCAeAOBBHKI 

,ay6ua 1976 

Angelov N. et al. PI 10177 

Study of Identity and of p0 -Meson Production 
Influence on Azimuthal Correlations in "-p-Inte
ractions at 40 GeV/c 

The two-particle energy-momentum correlations, asso
ciated with the interference effect between identical 
pions, and the azimuthal correlations from the point of 
view of p0 production were analyzed using inelastic "-P -
interactions at 40 GeV/c. The results of the investiga
tion are: 1. Characteristic properties of the azimuthal 
correlations, observed in the multiple processes, are 
mainly due to the production of ~-mesons and their sub
sequent decay. 2. The interference effect between identi
cal particles in the energy-momentum distributions is 
small. 

Preprint of the Joint ln1titute for Nuclear Re1earch 

Dubna 1976 

0 1976 06•ebuHeHHW~ UHC.UII.J8 .. c)epHWX UCCJ1ec)ofJGHU~,ll)I6HG 

§1. BeeoeHue 

llpu ananu3e oco6ennocTeH. npoueccou MHO*ecTsennoro 

pO)I(.IJ.eHHJI 'laCTHU MHOrO'IaCTH'IHble lilYHKUHH pacnpe.n.eneHHJI, 

B 'laCTHOCTH, .IJ.BYX'IaCTH'IHble, BblrO.IJ.HO BbJ.IJ.enJIJOTCJI B03-

MO)I(HOCTbJO o6napy*eHHJI u uccne.n.osaHHJI pa3nH'IHbJX Kop

penBUHOHHbiX 3414leKTOB BO B3aHMO.IJ.eHCTBHJIX 'laCTHU npH 

BbJCOKHX 3HeprHJIX. 

llpOCTbiM npHMepOM npeHMYIUeCTBa .IJ.BYX'IaCTH'IHbiX pac

npe.n.enenuH. MO)I(eT cny)I(HTb Hly'leHHe noue.n.eHHJI nap 'lac

THU, HaXO.IJ.JIIUHXCJI B O.IJ.HHaKOBbJX KHHeMaTH'IeCKHX ycnOBHJIX 

H pa3nH'IaJOIUHXCJI TOnbKO 3apJI.IJ.OBbiMH COCTOJIHHJIMH /Ha

npuMep, IT+IT+, IT+ IT- , IT-77 ·- /. Tor.n.a pa3nH'IHe B noue.n.enuu 

3THX nap 6y.IJ.eT o6ycnOBnHBaTbCJI B OCHOBHOM npH'IHHaMH 

Y*e ne KHHeMaTu'lecKoro xapaKTepa. HMenno TaKHe pa3-

nu'IHJI H 6blnH 06Hapy)l(eHbl B cneKTpax BTOpH'IHbJX 'laCTHU 

no a3HMyTanbHOMY yrny ¢ /yron Me*.D.Y nonepe'IHbJMH 

COCTaBnJIJOIUHMH HMnynbCOB 'laCTHU/ /t •2/. 
OcnounaB oco6eHHOCTb 3THX cneKTpou laKnJO'IaeTCJI 

B TOM, 'ITO B o6naCTH ManbJX yrnOB (rp<IT/2) nnOTHOCTb pac-
+ + 

npe.n.eneHHJI O.IJ.HOHMeHHbJX no 3apJI.IJ.Y nap nHOHOB( IT- IT-) 
6onbiiie, 'leM pa3HOHMeHHbiX ( IT+ITJ ,a B o6naCTH 60nbWHX 

yrnoB ( ¢> IT/2) - nao6opoT. KaK oKa3anocb, 3TO pa3nH'IHe 

B noBe.IJ.eHHH TO)I(.IJ.eCTBeHHbJX H HeTO)I(.IJ.eCTBeHHbJX no 3apB.IJ.Y 

nap nHOHOB o6ycnoBnHBaeTCJI napaMH 'laCTHU C pa3HOCTblO 

6bJCTpOT ~ y<;;,.l, T .e. npeHMyiUeCTBeHHO napaMH H3 UeHTpanb· 

no H. o6nacTH I puc. 1/. 

3 
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Puc. 1. PacnpeoeAeHue ooHo- u pa3HOUMeHHbiX no 3ap.11oy 
nap nuoHoe no a3uMymaAbHOMY yzAy ¢ I N all - noAHOe 
"'UCAO nap 17±17± u 17+ 17-- "1acmu11 coomeemcmeeHHO/. 

0TMe'ieHHble BbiWe OC06eHHOCTH npO.IIBJUIIOTC.II TaK>Ke 

H u 3aBHCHMOCTH Ko3!WJH11.HeHTa acHMMeTpHH BOT dy I puc. 2/: 

B = 
N ( cp > 7712) -N(¢<77 12) 

N tot 
/1/ 

r~e N ( ¢ ~ 17 I 2 ) - qacno nap nHOHOB c yrnoM cp~1712 _ , 
N tot - nonHoe 'iHcno nap qacTHll,. 

Ilpapo~a pa3nH'IHoro noue~eHHJI o~Ho- H paJHOHMeHHbiX 

no 3ap.II~Y nap 'laCTHll, B a3HMyTanhHbiX I<OppenJili,H.IIX OCTaeT

C.II HeBbl.IICHeHHOB. 

4 

B Ka'ieCTBe O~HOH H3 B03MO>KHbiX HHTepnpeTali,HH 3THX 

peJynbTaToB JIBnJieTcJI npe~nono>KeHHe o npoJiuneHHH cTa

THCTHKH Jio3e- 3BHWTeBHa DO MHO>KeCTBeHHOM pO>K~eHHH 

nHOHOBI2/.B/ •61 pa3pa6oTaH H npe~nO>KeH MeTO~ Ha6niO~eHH.II 
HHTeplilepeHli,HH TO>K~eCTBeHHbiX 'iaCTHll, B ~BYX'iaCTH'iHbiX 
HMnynbCH0-3HepreTH'IeCKHX pacnpe~eneHHJIX no nepeMeH

HbiM q H q 2 ·• 
0 T' 

q 0 =I E l- E2 I 

;:t ... ... ... ... I 1 ... I P = PI + p2 , n = p p ' 
... ... .... 
q=p.-p2, /2/ 

2 .t2 ...... 2 
qT='t -(qn) 

r~e E 1 , E2 , p 1 , p 2 - 3HeprHH H HMnynbcbl qacTHll. 1 H 2. 
B 3THX nepeMeHHbiX npoJiuneHHe 3!Wlei<Ta TO>K~ecTBeHHOCTH 
'iaCTHll, O>KH~aeTC.II HaH60nbUIHM /B o6naCTH ManbiX q 0 H 

qi /. 
C ~pyroii CTOpOHbl, ycTaHOBneHHe lilai<Ta HHTeHCHBHOrO 

pO>K~eHH.II pe30HaHCOB B npoll,eccax MHO>KeCTBeHHOB reHepa

li,HH 'iaCTHll,, B 'iaCTHOCTH, p 0 - Me30HOB, OCHOBHa.II MO~a pac

na~a KOTOpbiX p0 ,.. 17 + 17- CO~ep>KHT 3apJI>KeHHbie nHOHbl, 

yi<a3biBaeT Ha ~pyry10 B03MO>KHOCTb HHTepnpeTali,HH XapaK

TepHbiX OC06eHHOCTeB a3HMyTanbHbiX I<Oppen.llli,HB. 

3KcnepaMeHTanbHoe accne~ouaHHe 3!WJei<Ta TO>K~ecT
BeHHOCTH B nepeMeHHbiX q O , q ~ H aHanH3 OC06eHHOCTeH 

B a3HMyTanbHbiX cnei<Tpax C TO'iKH 3peHH.II pO>K~eHH.II p 0 
-

Me 30HOB COCTaBn.IIIOT OCHOBHOe CO~ep>KaHHe HaCTOJIIll,eB 

pa60Tbl. 

IlonyqeHHble peJynbTaTbl OCHOBbiBaJOTC.II Ha "' 6000 
cnyqaeB 77 -p ·BJaHMO~eBCTBHH npH p = 40 r3B/c C 'iHCnOM 

JapJI>KeHHbiX 'iaCTHll, n ± ~ 4 , JaperHCTpHpOBaHHbiX B ~BYX
MeTpOBOB nponaHOBOB ny3blpbKOBOB KaMepe. 0CHOBHble 

MeTo~aqeci<He uonpocbl, cuJIJaHHble c oT6opoM, Knaccallla

Kauaei a o6pa6oTI<oii co6biTHii, H3no>KeHbl B pa6oTax/4/. 

5 
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Puc. 2. 3a6ucuMocmb K03~UijueHIIIa a3UMjlllaAbHOU acuM
Melllpuu B 0111 pa3Hocmu 6biCIIIPOIII !iy c)AJI rr- ,± u rr+ ,- -
nap 'laCIIIUij. 

§2. H3yt~eHue 3~eKIIIa IIIOJICc)eclll6eHHOCIIIU 
6 UMnyAbCH0-3HepzeiiiU'IeCKUX 
pacnpec)eAeHU.RX 'laCIIIUij 

OcuoBHble npe,IJ.cKalaHHJI no HHTe~epeHUHH TO>K,IJ.eCTBeH

HbiX 'laCTHil paCCMOTpeHbl B paMKaX CTaTHCTH'IeCKOi MO,IJ.enH. 

llo3TOMY ,IJ.nJI 3KcnepuMeHTam.uoro auanu3a 6wnu oTo6pauw 

C06biTHJI C 0+ ~ 6 /3579 rr-p -B3aHMO,IJ.eiCTBHi/. 2- H 4-
ny'leBble C06WTHJI He Y'IHTbiBanHCb H3- 3a npHCYTCTBHJI B HHX 

3aMeTHOi ,IJ.OnH .IJ.HcllpaKUHOHHbiX cnyqaeB. 

.liblnH noCTpOeHbl ,IJ.ByMepHble HMnynbCHO- 3HepreTH-

qecKHe pacnpe,IJ.eneHHJI ,IJ.nJI ,+ ,+ i ,- ,- H 77+ 77- -nap nuouou 

B o6nacTH nepeMeHHbiX no q 0 H q T: 

6 

!i q 0 = 0,050 F3B 0 ~q0 ~ 1 F3B, 
/3/ 

0 ::;q;,::;O,l6/F3B/c/
2
, !iq~ =0,008/F3B/c/

2
• 

,L\nJI HnmOCTpaUHH H3MeHeHHJI nnOTHOCTH nap 'laCTHil 

B OKpeCTHOCTH ManbiX 3Ha'leHHH q O H q~ Ha puc. 3 U 4 
npHBO,IJ.JITCJI ,IJ.aHHble ,,IJ.nJI nnOTHOCTH nap 'laCTHil B npJIMO

yronbHOi nonoce B 3aBHCHMOCTH oT pacnonoX<eHHJI nonocbi 

n OT uaqana KOOP.IJ.HHa T I n - B ycnoBHbiX e,IJ.H~HUax, cooT

BeTCTBYIOIJlHX H3MeHeHHIO nepeMeHHbiX q 0 , q T Ha BenH'IH

uy HHTepuana /eM. cxeMy/. ,L\nJI uarnJI.IJ.HOCTH 3TH ,IJ.aHHbie 

npe,IJ.CTaBneHbl TaK>Ke B BH,IJ.e OTHOWeHHJI 'IHCna O,IJ.HOHMeHHbiX 

no 3apJI.IJ.Y nap nHOHOB K 'IHCny pa3HOHMeHHbiX, CO,IJ.ep>Ka

IJlHXCJI B COOTBeTCTBYJOIJleH nonoce. HopMHPOBKa npOH3BO

,IJ.Hnacb ua nonuoe 'IHcno KoM6uuauuii . 11 11 qacTHJl. H3 

npHBe,IJ.eHHbiX Ha puc. 3 ,IJ.aHHbiX MO>KHO 3aKmO'IHTh, 'ITO: 
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Puc. 3. 3a6UCUMOC111b t~ucAa nap t~ac111UI4 (77 +77 +, 11 + 77-, 
77+ 77-) Ha uHmep6aAe !iq 0 !iqi,, ycpec)HeHHbJX no 
uHmep6aA06 6 noAoce n 0111 n IN all - noAHoe 
C001116e111C1116YfOU#UX nap/. 

+ -r 
77 ·-77-, 
'IUCAY 
'IUCAO 
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a/ c yMeHLweuaeM JHa'leHHH q 0 H q~ /T.e. npan ... 1 I 
nnOTHOCTL nap nHOHOB B03paCTaeT H CTaHOBHTCB MaKCH• 

MaDLHOH npH MHHHManLHLJX 3Ha'leHHBX q 0 H q~f ; 
6/ BeDH'IHHa MaKCHMyMa pacnpeAeneHHJI COCTaBDJieT 

Many10 AODIO OT o6~ero 'IHcna nap ("' 10-3); 

fl'p 40 faBle 

X J'J' 

t~l 
• l.acki<o.md t.s~~ A Model 

-1~ • ! : f i 
I 
• 

F~~ 'ia 5 

~,. t 4 
~?I fAL 

lt. 
I& ... ... ... 
I I I I .. 

2 ?I 4 5 6 7 8 9 ll 
n 

Puc. 4. CpaeHeHue 3KcnepuMeHmaAbHOU nAOIIIHocmu 17- 17-
nap Ha q 0 , q;f. -ouazpaMMe c ¢oHOBbiM pacnpeoeAeHueM, 
noAy'leHHbiM 'nepenymbJeaHueM" tlaCIIUI.I U3 pa3HbiX co61>1· 
muu, a maKJICe c pactlemaMu no MYAbmunepu¢eputlecKou MO
oeAu /0003Ha'leHUJI me JICe, 'liiiO U Ha pUC. 3/. 

B/ H3MeHeHHe nnOTHOCTH nap 'laCTHU. B HCCDeAyeMOH 

o6naCTH 3Ha'leHHH nepeMeHHLJX q O , q), B npe.u.enax OWH60K 
+ + 

OAHHaKOBO ADB 17- 17- H rr+ 17- - 'laCTHU.; 

r/ Ha6nJOAaeTCB He6onLWOe nOBLJWeHHe nnOTHOCTH 17- 17-

nap no cpaBHeHHIO C 17+ 17-·napaMH B OKpeCTHOCTH 3Ha'leHHH 

q O"' 0 , , q ~' ,. 0. 0THOWeHHe nnOTHOCTH 17 + 17 + -nap K 17+ 17- • 
napaM B npeAenax OWH6KH He OTDH'IaeTCB OT e,!J.HHHIJ.LJ. 

Ilepe'IHCDeHHLJe BLJBOALJ CBHAeTeDLCTBYIOT 0 MaDOM 

J~~exTe H TPYAHOCTH ero JKcnepHMeHTanLHoro auanaJa. 

8 
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)l,eHCTBHTenLHO, Ha TaKOM ypOBHe npOBBDeHHB JcWleKTa 
( -10-3) , ,!J.a>Ke He 3Ha'IHTenLHLJe nonpaBKH, KOTOpLie MO)I(HO 
BBeCTH ADB rr±17± HDH rr+77- -nap 'laCTHU., MOryT cy~eCTBeH· 
HO noanHBTL Ha OKOH'IaTenLHLJH BLJBOA. TpyAHO npeACKa· 

JaTL, KaK BnHBIOT HeHAeHTH~HU.HPOBaHHLJe npOTOHLJ C HM· 
nynLCOM p ~ l F3B/c, npHHHMaeMLie Ja 17+-MeJoHLI, Ha 

pacnpe.u.eneHHe no q 0 a q ~. He6onLwoe qacno raMMa

KBaHTOB, KOHBepTHpOBaBWHX B6DH3H BepWHHLJ 3Be3ALI, a 
TaK>Ke JHeprH'IHLJe napLI )l,anaTu.a, npHHHMaeMLie Ja 17+, 17-

MeJoHLI, MOryT npHBeCTH K yaenH'IeHHIO nnOTHOCTH 17+ 17-

nap B OKpeCTHOCTH q 0 "'0, q2
T"' 0. 

qT06LJ H36e)l(aTL BnHJIHHB nepe'IHCneHHLJX ~aKTOpOB Ha 

pacnpe.u.eneHHe .u.n• 17+17- -nap a xaqecTae ~oHOBLIX, 6LinH 

HCnOnLJOBaHLJ napLI, COCTaBneHHLJe H3 'laCTHU. pa3HLJX co· 

6LJTHH. Kax H cne.u.oaano O>KH.IJ.aTL, nony'leHHoe TaKHM o6-

paJoM ~OHOBOe pacnpe.u.eneHHe He JaBHCHT OT JapJIAOBOH 

xoM6HHaU.HH napLI. Ha puc. 4 npaaeAeHLJ cpaBHHTenLHLJe 
.u.aHHLie An• 17-17- -qacTHU. c ~OHOM, nony'leHHLIM "nepeny

TLIBaHHeM" 'laCTHU. H3 peanLHLIX C06LJTHH. BHAHO, 'ITO ~OHO· 
aoe pacnpeAeneuae HMeeT MeHLwyro nnoTHOCTL nap qacTHU. 

B o6naCTH ManLIX 3Ha'leHHH q 0 , q2T, H OTHOWeHHe 'IHCna 
17-17- -nap K ~oHy HecxonLKO aoJpacTaeT. Ha JTOM *e 

pHCYHKe npHae.u.eHLJ cpaaHHTenLHLie AaHHLJe JKcnepaMeH
TanLHoro pacnpe.u.eneHHJI 17-17- -nap c pac'leTOM no MynLTH

nepa~epuqecxoii Mo.u.enH c xnacTepaMH, TO>KAeCTBenuocTL 

'laCTHU. a xoTopoii ue y'IHTLiaanacL/5/. Cpaaueuae noxaJLIBa

eT, 'ITO noBe,!J.eHHe OTHOWeHHB 17-17- -nap K pac'leTHOMY B 

npeAenaX OWH60K O,!J.HHaKOBO C 3KCnepHMeHTanLHLJM OTHO· 

weuaeM K 17+17- -napaM. 

qT06LJ npoaepHTL npou.e.u.ypy "nepenyTLIBaHHJI" cne.u.oa 

'laCTHU. H3 pa3HLJX B3aHMOAeHCTBHH, 6LinO nocTpOeHO ~OHO· 
aoe pacnpeAeneHHe HJ reuepapoaaHHLIX no MOAena co6LI

THH. OxaJanocL, 'ITO nony'leHHLIH TaKHM o6paJoM ~oH 
HMeeT JaHH>KeHHYIO nnOTHOCTL 'laCTHU. B OKpeCTHOCTH ManLJX 

3Ha'leHHH nepeMeHHLIX qO , q \. 
TaKHM o6pa3oM, npoaeAeHHLIH aHanaJ noKaJLJaaeT, 'ITO 

npeACKaJLJBaeMLIH JcWleKT HHTep~epeHU.HH TO)I(AeCTBeHHLJX 
'laCTHU. B ,!J.ByMepHLIX HMnynLCHO·JHepreTH'IeCKHX pacnpe

AeneHHBX BLJpa>KaeTCB cna6o H ADB ero 3KCnepHMeHTaDLHO· 
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ro HCCJie,nOB&HHJI Tpe6yiOTCJI npe~H3HOHHble H3MepeHHJI60JII•• 

woro cTaTHCTH'IecKoro MaTepaana.' 

B CB.II3H c 3THM oco6euuocTH a3HMyTaJILHbiX KoppenJI

~Hii, OTMe'leHHLie BLIWe, Bp.ll,n JIB MOryT UOJIHOCTLIO o6yc • 

JIOBJIHB&TLCJI 3cl>clleKTOM TOlK,neCTBeHHOCTH 'I&CTH~. 

§3. A3UMYIIaAt.Ht.le KoppeAJif.IUU u poxoeHue 
p 0 ·Me30Hoe 

B ue.naltuax pa6oTax/7,8/ no,nqepKasanocL, 'ITO cy

IQecTseuuaJI 'I&CTL perHCTpHpyeMbiX UHOHOB JIBJI.IIeTCJI npo

,nyKTOM pacna,na KOpOTKO*HBYIQHX pe30H&HCOB, o6pa30B&B· 

WHXCJI npH CTOJIKHOBeHH.IIX 'I&CTH~ BbiCOKOB 3HeprHH. fipH 

3TOM rJI&BHbiM HCTO'IHHKOM BH,nHMbiX UHOHOB JIBJIJIIOTCJI, 

no-sa.nHMouy, p 0 ·Me3oHw. HHKJII03HBHoe ceqeuae o6pa-

30B&HHJI p 0 ·ue30HOB B IT-p ·B3&HMO,neiCTBHJIX npH BLICO· 

KHX 3HeprHJIX no pa3HWM O~eHK&M COCT&BJIJIIOT 20-30~ 

OT HHKJI103HBHOro Ce'leHHJI IT+ ·Me 30HOB /8/. H3BeCTHO T&K • 

•e, 'ITO o6pa30B&HHe pO·Me30HOB npOHCXOAHT npeHMyiQeCT· 

BeRRO B ~eHTp&JILHOB 06JI&CTH. 

JiWJIH npe,nnpHHJITW DODWTKH 06H&PY*HTL p0 ·Me30HW 

C DOMOIQLIO ,nByX'I&CTH'IHWX KOppeJIJIUHi 'I&CTHU B IT- p • 

Bl&HMo,neicTBHJIX npa p = 40 F3B/c. Haa6onee npaeMne

MOii AJIJI 3TOi UeJIH MO*eT 6WTL 3&BHCHMOCTL K03cl>cllHUHeH· 

Ta &CHMMeTpHH /1/ OT 3cl>clleKTHBHOB M&CCW napw 'I&CTHU. 

,Il;eiicTBHTeJILHo, 3cl>clleKTHBHaJI Macca Mr2 ,noyx naouoo 

2 2 ... ... ) 
Ml2=2miT +2mTimT2ch(L\y) -2(pTI PT2 ' 

/4/ 
2 ... 2 

mT I = V mIT + p T I ' i = 1,2 

DpH p&3HOCTH 6LICTpOT L\ y ,Q ODpe,neJI.IIeTCJI 3Ha'leHHJIMH 

nonepe'IHLIX HMDYJILCOB 'pTI , p T2 H yrJIOM cp Me)l(,ny HHMH. 

ECJIH Dpe,nDOJIO*HTL, 'ITO B CHCTeMe UeHTpa Mace BMeCTe 

C ,npyrHMH 77+;77-- Me30HaMH po•,naeTCJI 06'LeKT C HeKOTOpOB 
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:i~· 
I 

·~~~~ ' : I 

.L,, 

i'11JSi> 

\ 
'1 

Maccoi M I, HMnynLcoM pI .. o /a ~enTpanLnoii o6nacTa/ 

a pacna,naeTc.ll ua .nsa 3ap.11•enuwx naoua /T .e. p rt:= pT2 • 

¢"'IT I, To Ko3cl>cllHUHeHT acHMMeTpHH 8 ,nn.11 MaccLI Mx .non

•en HMeTL 3Ha'leuae 6onLwee , 'I eM ecna 6w TaKoro ac

TO'IHHKa Mx ue cyiQeCTBOBano. TaKHM o6pa3oM, a onpe

.nenenHoii 'I&CTH ~a3oooro npocTpaucToa, a HMenuo - npa 

L\y .. O, L\pT·IPnl-IPT~ ,Q npe,ncTa&n.lleT HHTepec npocne

,nHTL 3&BHCHMOCTL 8 OT M 12· 

fp 40 faBle 
B 

I I Jf' I I I I I 1r I I I I aU ·~·"'R 

+I !>4•0.5 1--+-l+--+-4-+-+ I i I 4- 1 A~•0.3 faB/c 

6 4. 0,5 
A'"P..•o.z faBle 

' I 1 1- 1 1 1 t:.Y~ o.~ 
AR•0.2 raB/c 

I, 

M .... raB/c 

Puc. 5. 3aeucuMocllt. K03¢¢ut~ueHma a3UMymaAbHou acuM
Mempuu B om 3¢¢e~emueHou Mace&~ 77+ 77- u 77 ±rr± -nap 
-.acmut~ npu pa3Hblx ozpaHu-.eHUJIX no L\ y u pa3Hocmu no
nepe-.Ht.IX uMnyAt.coe L\p =IP l-IP I· 

T Tl T2 
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I 

Ha puc. 5 npuBe,ZJ,eHLI 3KcnepuMeHTanbHLie 3Ha'leHHJI 

K03~HUHeHTa B B 3aBHCHMOCTH oT 3~eKTHBHOB MaccLI 

11+ 17- H 11± 11± ·nap nHOHOB npH pa3HLIX 3Ha'leHHJIX f1 y H 

f1 pT .nnJ177-p ·B3aHMo.neacTBHB npu p = 40 F3B/c. BH.D.HO, 

'ITO B HCKOMOB o6nacTH clla3oBoro npocTpaHCTBa noJIBnJieTCJI 

CHrHan B HHTepBane MaCCLI p 0 ·Me30Ha ,ZJ,nJI 77+ 17- ·nap. 

Hau6onee xapaKTepHaJI cTpyKTypa 3aBHCHMOCTH B oT M 12 , 

·l 
r--1 

'Jr-p 40 faBle 

iOO 

~~~~<tO 

iO t \ 
/ 

,J 
I I 

~ - -

M1•1· 

Puc. 6. x2- pacnpeOe.lleHue e 3a6UCUMOC1/lU onr UHnrepea.lloe 
3~eKnrueHbiX Mace M i ± 80 M3B, ucK.Il10t~aeMbiX U3 pac· 

npeoeAeHu.R dN/dq)+- ·:x2 
== ~ i:I ~ [dN/d~+--dN/dcpi±±]~ 

I 

12 

lp '40faB/c 

•** JC, to • (wtT....,T,.) 

~~ f I ,1. ~ 1 
1 lafL:~ 

i'"t' " 

~'j~· 
·tit + 

fJt • 1. +' 'f t,;f ,, ·IZ 

: ·; ~ IIIII!! 11 "~" 
~t Q9~ ~ 
-I) 

L .. ,J,,,,I 
cp r 

Puc. 7. To xe, t~nro u Ha puc. 1. ,/f.ll.R 11+11- • pacnpeoeAeHU.R 
He yt~unrblea.llucb napbl U3 UH1t1epea.11a Mace M±==Mp±BO M3B. 

06Hapy)KHBaJOiltaJI npHCYTCTBHe HCTO'IHHKa B HHTepBane MaC· 

CLI p 0 
·Me30Ha, npOJIBnJieTCJI npH 3Ha'leHHJIX f!y :;,: 0,2 , 

f!pT~0,2 F3B/c H f! M =50 M3B /unu f!M = 80 M3B/. 
,l(nJI 11±11± ·qacTHU curHana He Ha6mo.naeTCJI HH npu Ka:Kux 

3Ha'leHHJIX f! y, f! pT, f1 M . 
Ta:KHM o6pa3oM, c noMOiltbiO I<oppenJIUHOHHoro napaMeT • 

pa B MO)KHO H3y'laTb o6pa3oBaHue pe3oHaHCHLIX cocTOJIHHB 

BO B3aHMO,ZJ,eBCTBHJIX 'laCTHU npH BbiCOKHX 3HeprHJIX. 

EcTeCTBeHHo, B03HHI<aeT Bonpoc: :Ka:K BnHJIJOT pe3oHaH· 

CLI Ha pacnpe,ZJ,eneHHJI BTOpH'IHLIX 'laCTHU H He o6ycnoBneHLI 
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JIB OC06eHHOCTH a3HMyTaJibHbiX KOppemllJ;HH 3apJDKeHHbiX 

nHOHOB p 0 ·Me 30HaMH? .nnJI 3TOrO 6biJI npo)J.eJiaH CJle)J.yiO· 

ll{HH aHaJIH 3. 

1. B pacnpeJJ.eJieHHJIX 77+rr·nap 'tfaCTHU. no yrny ¢ He 

Y'tfHTbiBaJIHCb KOM6HHali,HH, Jl}ll}leKTHBHaJI MaCCa KOTOpbiX 

HaXOJJ.Hnacb B HHTepaane M. ± ~ M. llony'tfeHHoe pacnpe

JJ.eJieHue cpaBHHBanocb no x ~ -KpHTepuro c pacnpeJJ.eJieHHeM 

)J.JlJI 77 ± 77 ± "'tfaCTHIJ., B KOTOpOM Y'tfHTbiBaJIHCb BCe KOM6HHa • 

u.uu. Ha puc. 6 npuaeJJ.eHbi 3Ha'tfeHHJI x2 , nony'tfeHHLie JJ.JIJI 

pa3HbiX M1 npu ycnoauu ~ y ~ 1/ ~ M = 80 M3B/. Ha puc. 7 
npHBOJJ.HTCJI cpaaHeHue dN I d¢ -pacnpeJJ.eneHHH, B KoTo-

;_/ 

PbiX 77+ 77- -napbi H3 o6nacTH M
77
-in--M 0 :±.80 M3B He Y'tfHTbi· 

BaJIHCb / M p0 = 770 M3B/. p 
H3 npHBe)J,eHHbiX )J.aHHbiX CJle)J.yeT, "'TO MHHHMYM x2 

-

Kpuaou u Hau6onbwee cornacue B noaeJJ.eHHH TO)I(JJ.eCTBeH

HbiX H HeTO)I()J.eCTBeHHbiX no 3apJIJJ.Y nap nHOHOB )J.OCTHraeT

CJI B CJiy'tfae y)J.aJieHHJI H3 paCCMOTpeHHJI HCTO'tfHHKa C MaC· 

coil p 0 ·Me3oHa /npeuMylll,eCTBeHHO H3 u.eHTpaJibHOH o6na

CTH ;\ y :s 1 I. 

2. AHanorH'tfHO, npu onpeJJ.eneHHH 3Ha'tfeHH.II KOJI}lclluu.ueH

Ta B JJ.JIJI rr+ rr- -nap He y'tfHTbiBaJIHCb KOM6HHaU.HH, Jl}lclleK

THBHaJI Macca KOTopblx HaXOJJ.HJiacb a HHTepaane ( M i ± ~ M) . 
.nn.11 06JiaCTH 6biCTpOT ~y::; 1 'tfHCJieHHbie 3Ha'tfeHHJI napaMeTpa 

B I - + + 
)J.JlJI r. 77 H 77 -rr- ·nap YJJ.OBJieTBOp.IIIOT COOTHOWeHHIO: 

877+77- - 2 877± 77 ± ,. 0,11 ±0,01. 

H3MeHeHHe 3Ha'tfeHHJI napaMeTpa 8 77+ 77 - B yKa3aHHOH o6-

nacTH 6biCTpOT B 3aBHCHMOCTH OT Bb16paHHbiX HHTepBaJIOB 

Mace M t npuBeJJ.eHo Ha puc. 8. BHJJ.HO, "'TO 'tfHCJieHHbie 

3Ha'tfeHHJI napaMeTpa B JJ.JIJI 77+77- H 77±77± -nap coanaJJ.aroT 

B CJiyqae y)J.aJieHHJI HCTO'tfHHKa C MaCCOH p 0 ·Me30Ha. 

HaKOHeu., Ha puc. 9 3aBHCHMOCTb KOJI}lclluu.ueHTa B OT 

pa3HOCTH 6biCTpOT ~ y C y)J.aJieHHbiMH H3 HHTepaaJia MaCC 

MP ± 80 M3B 77 +77- - KOM6HHaU.HJIMH cpaBHHBaeTCJI c 3a

BHCHMOCTbro )J.JIJI TO)I()J,eCTBeHHbiX no 3apJIJJ.Y nap 'tfaCTHll,. 

KaK u cne)J.oaano O)I(HJJ.aTb, a o6nacTH ~ y< 1 3aBHCHMOCTb 
+ + -B OT ~y )J.JIJI 77+ 77- H 77-77- -nap OJJ.HHaKoBa. llpu 6oJibWHX 

3Ha'tfeHHJIX pa3HOCTH 6biCTpOT L\ y 3Ha'tfeHHJI napaMeTpa 

B Bo3pacTaroT JJ.JIJI 77+ 77- -qacTHU. no cpaaHeHHIO co 3Haqe-
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B ft"-p 40 raB/c 

0,?> I Alj I< ~,0 

Puc. 8. 3aaucuMOCIIIb r<o3t/JtJU!lUeHIIIa acuMMempuu B 0111 
UHmepaaAoa 31/JtJeKJIUBHbiX Mace M 1 ± 80 M3B, He y•.u
llfbiBaeMbiX npu onpec)eAeHuu 3Ha'leHU.R B c)A.R 11 + 77-- -.ac
IIIU!l a o6Aac•u ~ y 'S_l. 3Ha-.eHU.R 8 77 + 77 - u B 11 ± 77 ± c r<opu
c)opoM owu6or< npu I~ y I ~1,0 o6oaHa'leHbl cnAOIIIHbiMU Au
HU.RMU. 

HHJIMH B JJ.JI.R 77 ± "± -nap I puc. 9/ H no cpaaHeHHIO c 

B JJ.JI.R 17+ 17- 6e3 Bbl6pacLIBaHHJI HCTO'tfHHKa I puc. 2/. TaKoi 

poeT o6yCJIOBJ1HBaeTCJI, KaK 3TO HeTpy)J.HO BH)J.eTb, B OCHOB· 

HOM KHHeMaTHKOi. ,neiCTBHTeJlbHO, C yBeJIH'tfeHHeM ~ y 
pacTeT M 12 /eM. /4/ I H npu y)J.aJieHHH 777T -nap H3 l}luKcu

poaaHHOi o6nacTH M 1 ± ~ M yaeJIH'tfHBaeTcJI JJ.OJIJI nap 

c yrnoM ¢ < 77/2, "'TO H npHBOJJ.HT K pocTy 3Ha'tfeHHJI B. 

§4. 3aKAJO'IeHue 

llpoae)J.eHHbli aHaJIH3 JKcnepuMeHTaJibHbiX JJ.aHHbiX no 

JJ.BYX'tfaCTH'tfHbiM KOppeJIJili,HJIM 'tfaCTHU. B 11 p "B3aHMO)J.ei-

15 
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B I 'll-x ji':[" l P lt-tJ foB/c 
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0 I t I 
0,5 I ~y -

Puc. 9. To JICe, 'lmo Ha puc. 2. ,4A.R 17+ 17-- 'lacmut~ He y'lu-
111bl6aAucb napbl U3 uHmep6aAa Mace M± = MP ± 80 M3B. 

CTBHJIX npu P = 40 T3B/c noJBOnJieT c.n.enaTb cne.n.yJO~He 
BbiBO,IJ,bi. 

1. HecMoTpJI Ha To, 'ITO a npoueccax MHO>KecTaeHHoro 

po>K,IJ,eHHJI c pocToM 'IHcna 'laCTHU pacTeT u 'IHcno ciJoHOBbiX 

KOM6HHai.(HH, JaTpy,IJ,HJIIO~HX Bbi,IJ,eneHHe H H3y'leHHe peJo

HaHCHbiX COCTO.HHHH, HMeJOTCJI ,IJ,ODOnHHTenbHbie B03MO>K

HOCTH HX H3y'ieHHJI C DOMO~biO KOppenJII.(HOHHbiX napaMeT· 

poa. B 'iaCTHOCTH, noKaJaHo, 'ITO .n.nJI o6'beKTOB, DOKOJI· 

~HXCJI B CHCTeMe l.(eHTpa Mace HnH ,IJ,BH>KY~HXCJI B,IJ,Onb OCH 

peaKI.(HH H pacna,IJ,aJO~HXCJI Ha ,IJ,Be perHCTpHpyeMbie 'iaCTH· 

l.(bl, B03MO>KHbiM cpe,IJ,CTBOM Ha6nJO,IJ,eHHJI TaKHX 06'beKTOB 

.HBnJieTCJI JaBHCHMOCTb K03cbciJHI.(HeHTa aJHMyTanbHOH aCHM

MeTpHH B oT M12 npu ~y ,.o u ~PT ""0. 

2. OcHOBHhle oco6eHHOCTH aJHMyTanbHbiX KoppenJII.(HH, 

06Hapy>KeHHbiX 80 B3aHMO,IJ,eHCTBHJIX 'iaCTHI.( OpH BbiCOKHX 

JHeprHJIX, o6ycnoanuaaroTcJI rnaBHbiM o6paJoM po>K.n.eHHeM 

H nocne.n.yro~HM pacna.n.oM p 0 ·MeJOHOB: p 0 -+77+ 17-. 
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3. 3cbciJeKT HHTepciJepeHI.(HH TO)I(,IJ,eCTBeHHbiX 'iaCTHI.( B 

HMITynbCHO • 3HepreTH'ieCKHX pacnpe,IJ,eneHHJIX Bblpa)l(aeTCJI 

cna6o u .n.nJI ero 3KcnepuMeHTanbHoro uccne.n.oaaHBJI tpe-

6yroTcJI npei.(H3BOHHble B3MepeHHJI 60nbWOrO CTaTHCTB" 

qecKoro MaTepuana. 

B JaKnJO'ieHue aaTopbi Bblpa>KaroT 6naro.n.apHOCTb 

E.M.JieBBHY, M.H.llo.n.ropeuKoMy, It .H.KonblnoaytJa noneJ

Hble o6cy>K,IJ,eHBJI H KpBTB'ieCKBe JaMe'iaHBJI, a TaK>Ke Kon

neKTBBY na6opaHTOB Ja DOMO~b B o6pa6oTKe 3KCITepBMeH· 

TanbHoro MaTepuana. 
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