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1. B Te4eHHe HeCKOnbKHX nocneAHHX neT ony6nHKOBaHo MHoro 
3KCnepHMeHTanbH~X pa6oT, nOCBR~eHH~X H3MepeHH~ npOCTpaHCTBeHHO
BpeMeHH~X XapaKTepHCTHK o6naCTH reHepa~HH 3neMeHTapH~X 4aCTH~ 
C nOMO~b~ aHanH3a KOppenR~H~ TO*AeCTBeHH~X nHOHOB. npH 3TOM 
COOTBeTCTBY~~He napaMeTp~ R H T onpeAenR~TCR, KaK npaeHno, 
B KaKo~-nH60 OAHO~ onpeAeneHHO~ CHCTeMe OTC4eTa, HanpHMep, -
B na6opaTOpHO~ CHCTeMe HnH B CHCTeMe ~eHTpa HHep~HH HCCneAye
MO~ peaK~HH. Uenb~ HaCTOR~e~ aaMeTKH RBnReTCR o6cY*AeHHe HeKo
Top~x oco6eHHOCTe~, B03HHKa~Hx npH conocTaeneHHH npocTpaHcT
BeHHo-epeMeHHWX napaMeTpOB, B pa3H~X CHCTeMaX KOOPAHHaT, o6-
naAa~HX pa3nH4H~MH CKOpOCTRMH BAOnb OCH peaK~HH. TaKOe cono
CTaeneHHe n03BOnReT B~AenHTb Ty cne~H$H4eCKY~ CHCTeMy OTC4eTa, 
B KOTOpO~ npo~eCC reHepa~HH o6naAaeT KHHeMaTH4eCKO~ CHMMeTpH
e~ no H npOTHB HanpaeneHHR OCH peaK~HH. npeAnOnaraeTCR, 4TO 
B~AeneHHe TaKO~ CHMMeTpH4HO~ CHCTeM~, ecnH OHa $aKTH4eCKH cy
~eCTByeT, npeACTaBnReT onpeAeneHH~H $H3H4eCKHH HHTepec, no
CKOnbKy B pa3nH4H~X MOAenRX CBOHCTBOM CHMMeTpHH o6naAa~T paa
H~e CHCTeM~. npHH~Hn B~AeneHHR BeCbMa npocT: ecnH ABHraTbCR 
OTHOCHTenbHO CHMMeTpH4HOH CHCTeM~ OAHH pa3 CO CKOpOCTb~ V 
A n~~nM ~anoaeneHHH BAOnb OCH peaK~HH, a APYrOH paa - c TaKOH 
*e CKOpOCTb~, HOB npOTHBOnOnO*HOM HanpaeneHHH,TO BCe H~ ~a~~ 
CR~He OT HanpaeneHHR CKOpOCTH KHHeMaTH4eCKHe xapaKTepHCTHKH, 
B TOM 4HCne R H r, MOryT H3MeHRTbCR TOnbKO OAHHaKOBO, n03TOMy 
npH V •0 OHH AOn*HW AOCTHraTb CBOHX 3KCTpeManbH~X 3Ha4eHHH. 
CneAOBaTenbHO, KoppenR~HOHHWH MeTOA H3MepeHHR npocTpaHCTBeHHo
epeMeHH~x napaMeTpOB o6naCTH reHepa~HH MO*HO HCnonb30BaTb AnR 
B~AeneHHR HCKOMOH CHMMeTpH4HOH CHCTeMW. 

AnR Hnn~cTpa~HH onHcaHHOro noAXOAa paccMOTPHM CHa4ana npe
AenbHO npOCTO~ npHMep. nycTb HMeeTCR HenOABH*H~H T04e4H~H HC
T04HHK, reHepHpy~~HH ABa OAHHaKOBWX nHOHa, npH4eM pa3HOCTb 
MOMeHTOB HX reHepa~HH t* pacnpeAeneHa B CHCTeMe HCT04HHKa no 
3KCnOHeH~HanbHOMy 3aKOHy 
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CO cpeAHeKBaApaTH4H~M BpeMeHeM <t*2>•2r2. TOrAa B CHCTeMe OT
C4eTa, B KOTOpd~ HCT04HHK ABH*eTCR CO CKOpOCTb~ V, aaKOH pac
npeAeneHHR /1/ nepeXOAHT B 
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a paCCTO.AHI-Ie f Me>K,qy T04KaMI-! reHepa41111 ni-IOHOB OT Jli14HO OT HYJl.A 
11 pacnpe,qeneHo no 3aKoHy 

U "(f) a _1_,e -f/yvr . 
yV T 

/1 "/ 

121 

T • e · o6e BeJli1411Hbl <t 2 > 11 < f 2 >. MI1HI1MaJlb Hbl np11 V a 0. AHaJlOri14-

HOe YTBep>K,qeHI1e cnpaee,qn11BO 11 np11 n~6oM ,qpyroM 3aKoHe pacnpe
,qeneHI1.A 11HTepeana epeMeHI1 t~ 

Cxo,qHbiH pe3yJlbTaT eepeH 11 e 6onee CJlO>KHOM cny4ae, Kor,qa 

Heno,qBI1lKHble 11 He3aBI1C11Mble T04e4Hble 11CT04H11KI1 paCnOJlO>KeHbl BHyT

PI-I 06JlaCTI1 C KaK11MI1-TO KOHe4HbiMI1 pa3MepaMI1. nocKOJlbKy np11 JlO

peH4eBbiX npeo6pa30BaH11.AX nonepe4Hble KOOPAI1HaTbl He 113MeH.A~TC.A, 
HaC 6y,qyT 11HTepeCOBaTb TOJlbKO KOOp,qi1HaTbl 11CT04H11KOB z* B,qOJlb 

OCI-! peaK41111 11 COOT~eTCTBy~~l1e MOMeHTbl reHepa41111 t *. npocTpaH

CTBeHHble 11 epeMeHHble xapaKTepi1CTI1K11 o6naCTI1 reHepa41111 onpe,qe-

Jl.A~TC.A B'TaKOH MO,qeJll1 BeJli1411HaMH (z*-z*) 11 (t* -t*) r,qe 

11H,qeKCaMI1 1 11 2 HyMepyeTC.A HeKOTOpa~ nlpa T04J4HJx' 11CT04H11KOB. 

nepexo,q K CI1CTeMe OTC4eTa, ABI1>Ky~eHC.A BAOJlb OCI1 Z CO CKOpOCTb~ 
V, npi1BOAI1T K COOTHOWeHI1.AM 

(zcz2)-y(zi-z~)+ yv(ti-t*2 ), (t
1
-t

2
). y(t*-t* )+ ~-(z* -z*) 

1 2 ,..2 1 2 ' 
131 

113 KOTOpbiX CJle,qyeT, 4TO Cpe,qH11e BeJli1411Hbl <(z
1

- z 2)~ 11 <(t 
1
_t

2
f ... 

Bblpa>Ka~TC.A B Bl1,qe 

/4/ 

ECJll-l pe4b 11,qeT 0 CI1MMeTpi14HOH CI1CTeMe, TO <(z;-r;)(t*-t* )>-0. 
Tor,qa /4/ nepexo,q11T e 1 2 

/4' I 
<(zcz/>·ll<{zi-z.tl +V

2
<(ti-t2)

2
> I, <(trt/>-/l<(t*-t* f+i<(z*-z~~'f>l 

1 !? c4 1 2 • 

Cne,qoeaTeJlbHO, napaMeTpbl <(z cz2 f> 11 <(t
1
-t/>. xapaKTepi13YIOIJ411e 

paaMepbl o6naCTI1 reHepa41111 11 AJli1TeJlbHOCTb 3Toro npo4ecca, oKa-
3biBa~TC.A MI1H11MaJlbHbiMI1 np11 V = 0. 

3aMeTI1M, 4TO B Jl~60H MO,qeJ111 C T04e4HbiMI1 113Jly4aTeJl.AMI1 CI1C-

TeMa OTC4eTa, B KOTOpOH <(Zi->Z2)(ti-t2)>• 0, Bcer,qa cy-

~eCTByeT. nycTb B HeKOTOpOH CI1CTeMe <(z~-oZ2)(tt-t2)>~ 0. Tor,qa 

2 

B ,qpyrOH CI-!CTeMe, ABI-I>Ky~eHC.A OTHOCI-!TeJlbHO nepBOH CO CKOpOCTb~ 

v, een~<~4~<~Ha 

= /I.Y..<(z 1-z~)2 >+ v<(t i -t;f > +(1+ ~ ~ <(z{- z 2>Ct i.- t2)>l, 
c2 

( 1+~ 2)<{z' z ')(t ~t ')> 
OTKy,qa CJle,qyeT, 4TO np11 BblnOJlHeHI-!11 yCJlOBI-!.A Va- - ( 2' 1 2.; 

~ 2<(zf-z;/>+<(t{-t2 J > 
eeJli-!41-!Ha <(z1-z2 )(t 1-t2 )>=0. YKa3aHHoe ycnoe~<~e ecer,qa MO>KeT 

6b1Tb BblnOJlHeHO, nOCKOJlbKY onpe,qeJl.AeMa.A 11M CKOpOCTb V MeHbWe 

CKOpOCTI-I CBeTa. 

2. CKa3aHHOe ecTeCTBeHHbiM o6pa3oM oTpa>KaeTC.A Ha noee,qeH~<~~<~ 

KOppeJl.R411H nap TO>K,qeCTBeHHbiX ni-IOHOB. PaCCMOTpi-IM COBOKynHOCTb 

He3aBI-!CI1MbiX T04e4Hb1X 11CT04HHKOB n110HOB, Heno,qB11lKHbiX B HeKOTO

pOH CI1CTeMe OTC4eTa; BeJ111411Hbl, CB.A3aHHble C 3TOH CI1CTeMOH, 6y

,qeM OTMe4aTb 3HaKOM *· npocTpaHCTBeHHOe pacnpe,qeJleH11e 11CT04HI1-

KOB npe,qnonaraeTC.A CHMMeTpi14HbiM OTHOCI1TeJlbHO OCI1 Z, COBna,qa~~eH 

C OCb~ peaK41111. 8 CI1CTeMe OTC4eTa, ,qBI1>Ky~eHC.A OTHOCI1TeJlbHO 

CI1CTeMbl * CO CKOpOCTb~ V, BepO.ATHOCTb o6pa30BaHH.A napbl TO>K,qecT

BeHHbiX n110HOB C pa3HOCTb~ 11MnyJlbCOB Q 11 pa3HOCTb~ 3Hepri1H q 0 
onpe,qen.AeTC.A, KaK 113BeCTHO, $OpMyJlOH 

-+ 

_n_ t\ ..... ..., , lr 1 
I .JI 

B KOTOpOH f - paCCTO.AH11e Mel!<,qy napOH 11CT04H11KOB, t - pa3HOCTb 

COOTBeTCTBy~~11X MOMeHTOB reHepa41111. ECJll-l 11HTepeCOBaTbC.A TOJlb
-+t 

KO ,qOCTaT04HO MaJlbiMI1 3Ha4eH11.AMI1 apryMeHTa (ql -q
0

t ), TO $op-

MyJla /5/ nepexo,q11T e 

W 2 
1 .. ; 2 - --<(qr -qt)> 
2 0 

,llaJlbHeHWa.A 3a,qa4a COCT011T B TOM, 4TQ.6bl CB.A3aTb 
~ ~ ~0 2 

C f * 11 t * 11 Bb1411CJ111T b Bblpa>KeHI1e <(q r - q
0
t) > • 

nopeH4a rnac.AT: 

fz•y(f*z+Vt*), t=y(t*+-\f~ ), fx=f*x, fy,.f~. 
c 

no3TOMY 

/5'/ .. 
BeJ111411Hbl f 11 t 

npeo6pa30BaHI1.A 

q I'- qot • q/ x+ ~f Y- q/ z -'lot-qj}tQj;+qz y( Y~ +V t* )-q oy(t*+ ;2e; ). 
~3BeCTHO TaK>Ke, 4TO 

-+ .. 

qo = uq =Uxqx + uyqy + uzqz ' /6/ 
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rAe U - CpeAHRR CKOpOCTb nap~ nHOHOB. EcnH OCb X e~6paTb TaK, 
4To6~ aHa nemana a nnocKOCTH (u,v), To uy =0, H /6/ aanHc~ea
eTCR B BHAe 

qo-uxqx+Uzqz. /6'/ 

Y4HT~BaR /6' /, nony4HM 

q( -qot =ql~+\e; +y{~(l-~$z)-~$$xlf;+ylqz<tl-$z)-qx$xlp*. /7/ 

3AeCb $"" ~; $ = 2~. f3z = ~. p*=ct*. 
C X C C 

npH KBaApHpoeaHHH /7 I H ycpeAHeHHH no e; ' e; ' e: H p * 
cneAyeT HMeTb B SHAY, 4TO HeAHaroHanbH~e BenH4HH~ <f* f*~ <f*f*> 
e*o* 0 X Y ' X Z < y Lz > • <Lip*> H <fyp *> paBH~ HyniO B CHny OCeBOH CHMMeTpHH. 

4TO KacaeTCR BenH4HH~ <f:p•>, TO BO MHOrHX MOAenRX OHa TaK
me pasHa HyniO. B 4aCTHOCTH, a paccMaTpHBaeMo.:i MOAenH HenOABHm
H~X HCT04HHKOB <f;p*>=0, ecnH npocTpaHCTpeHH~e H epeMeHH~e 
pacnpeAeneHHR HeaaBHCHM~. TorAa <fip*> .. <1i> ·<p*> • 0, 
nOCKOnbKY. <f:> = 0 H <p*> .. O B CBR3H C TeM, 4TO H3-3a TOmAecT
BeHHOCTH reHepHpyeM~X nHOHOB pacnpeAeneHHR no f* H p* 06R3a-* ~~ z 
TenbHO CHMMeTpH4H~ • no3TOMY B B~pameHHH <(qf -q t)2> OCTaiOT-

0 
CR TOnbKO AHarOHanbH~e 4neH~ H, KaK nerKO BHAeTb, 

I P. I 

EcnM OT6HpaTb nMOH~, neTR~He nepneHAMKynRpHO OCH peaK~MM, TO 

$z = 0 , f3, •13 .. 2... TorAa X 1T C 

<(qE -~t)2>=q2d*x2>+q2<f*2>+/(q -w:1 q >2<P*2:>+ 
X Y Y Z l-'77 X Z 

EcnM OT6MpaTb npM 3TOM C06~TMR, B KOTOp~X q = q • 0 TO 
y z ' 

!8'! 

<(q1 -qot)2>=ld;2>+~$2y2< e;2 > + $;y2<p*2>lrfx /9/ 

* EcnM pe4b MAeT o6 MCT04HMKax nMoHoe n106oro 3HaKa,To pac
npeAeneHMR no f~ H p* He 06R3aH~ 6b1Tb CMMM€TpH4H~MM ,HO npM OT-
6ope nap TOmAeCTBeHH~X nMOHOB 11 pa6oTaiOT 11 TOnbKO CMMM€TPM4H~e 
4aCTM COOTBeTCTBY~MX pacnpeAeneHMH. 

4 

a AnR co6~THH c qy .. qx ... o nony4HM 

<(q( -qotf>=~l< e~2>+$2 <p* 2 >lq; 

HMeeM 

<(qf -q t)2>=<f*2 >q2. 
0 y y 

/9'/ 

/9''/ 

H3 /9/ cneAyeT, 4TO H3MepReM~e KoppenR~HOHH~M MeTOAOM KBaApa
TH4H~e paaMep~ H3y4aiO~eH CHCTeMbl BAOnb OCH X onpeAenRIOTCR ee
nH4HHOH 

/10/ 

AHanorH4HO, 

L 2 =< P* 2 >=< P*2 > 
y y X ' 

/10'/ 

/10"/ 

2 2 
TaKMM o6paaoM, eenH4HH~ Lx H Lz aaBHCRT OT cKopocTH CMCTeM~ 
OTC4eTa $ H MHHHManbH~ npM $=0. 3aMeTHM, 4TO ~OpMyna /10''l 
aHanorH4Ha ~opMyne /19/ a pa6oTe111 11 ~aKTH4eCKH coenaAaeT 
C nepBOH H3 ~OpMyn /4'/. 

3. CooTHOWeHMR /10/-/10"/ MOmHo 6blno 6bl AOnonHMTb aHanorM4-
H~MM COOTHOWeHMRMM, OTBe4aiO~HMM cny4al0, KOrAa napa nHOHOB B~

neTaeT no OTHOWeHHIO KOCH peaK~MM nOA yrnoM Of.~-· DAHaKO 
3KcnepHMeHTanbHaR npoeepKa ecex 3TMX cooTHoweHMH npeAnonaraeT 
aHanM3 He6onbWOH OKpeCTHOCTH e6nM3M 11MaKyWKH 11 MHTep~epeH~HOH
HOro nHKa, 4TO Tpe6yeT HaKonneHMR 04€Hb 6onbWOrO CTaTMCTM4e
CKOrO MaTepMana H B HaCTOR~ee BpeMR npeACTaBnReTCR 3aTPYAHH
TenbH~M. AnR Taro, 4To6~ MMeTb eoaMO~HOCTb eocnonb30BaTbCR 
3KCnepMM€HTanbH~MH AaHH~MM, OTHOCR~MMMCR KO BCeMy HHTep~epeH
~MOHHOMy nMKy, cneAyeT B COOTB€TCTBMM C yme ycTaHOBHBWeHCR 
TpaAM~HeH OCTaHOBMTbCR Ha KaKMX-nM60 AOCTaT04HO npOCT~X npOCT
paHCTB€HHO-speMeHH'X pacnpeAeneHMRX MCT04HHKOB. Ha6paHH~e pac
npeAeneHMR AOn~H~, KOH€4HO, XOTR 6~ B 06~HX 4epTaX COOTB€TCT
BOBaTb peanbHOH CHTya~MM. 

npeAnOnomMM, 4TO B CMMMeTpM4HOH CMCTeMe, B KOTOPOH T04e4-
H~e M3ny4aTenH nOKORTCR, 3aKOH~ pacnpeAeneHMR MX KOOPAMHaT 
X* , Y * M z* M COOTBeTCTBYIO~MX MOM€HTOB reHepal.IMM r* He3aBM-
CMMbl M OnMCbiBaiOTCR ~yHK4MRMI1 raycca 2 

x*2 y~ z*2 _ !* 
¢(x*,y*,z*)=--b:2 ...-e-2RZ-2RZ-2F y(r*)2-!_ e 2~ /11/ 

(2rr) R R J 2rr T 
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Tor,qa pa3HOCTI-1 KOOPAI-!HaT ABYX I-!CT04HI-1KOB e~ ' e~ 1-1 e~ 1-1 paa
HOCTI-1 MOMeHTOB reHepa~l-11-1 t* TaKme pacnpe,qeneH~ B COOTBeTCTBI-11-1 
c aaKoHaMI-1 raycca c y,qeoeHH~MI-1 Al-lcnepc!-!RMI-1. B 3TOM cny4ae 
nerKo noKaaaTb, 4TO ¢opMyna 151 c y4eTOM e~pameHI-!R 171 npi-IHI-1-
MaeT BI-IA 

W-1+e -q~~ -q~~-y2{qzO-~I\ )-~~~xl2R:2-fl qz<f3-~z>-q,p/p2 
, p=CT. 1121 

CTpyKTypa noKaaaTenR 3KcnoHeHT~ B 1121 nonHOCTb~ coena,qaeT c 
B~pameHI-!eM 181. no3TOMY ,qnR onpe,qeneHI-!R eeni-141-!H L2x ' L2y 1-1 IJZ 
Ha,qo, KaK 1-1 npem,qe, nonomHTb pasH~MH Hyn~ KaKHe-nH6o ,qse 1-13 
KOMnOHeHT SeKTOpa q 1-1 S~,qeni-!Tb S nOKa3aTene 3KCnOHeHT~ K03$
$H~HeHT np~-1 Ksa,qpaTe ocTaswe~cR KOMnoHeHTbl. Tor,qa ,qnR nap nHo
HOs, SblneTa~IJII-IX no,q yrnoM () K oc~-1 peaK~I-11-1, nony4HM 

L2 -R2 2t~2t~2§.2 + 2t~2P2 x- + Y 1-' 1-'x Y ~-'x ' ~ x = ~ 
11 

sin () , 

1.¥,.R2, 
y 

2 2t f- 2 2 2 2 Lz=n1-~~z R +y (~-~z) P ' ~z= ~17 cos (). 

1131 

113' I 

I 13 "I 

HaMepReM~e c noMOIJib~ Koppen.R~HR Tom,qecTeeHH~x nHoHos paaMep~ 
B HanpasneHHI-1 OCH Y He 3aSHCRT HH OT yrna (), HH OT nopeH~-$aK
TOpa y, S TO SpeM.R KaK pa3Mep~ S,qOnb OCe~ X 1-1 Z 3aSHC.RT OT 
.::;5;:.;.;;..; ;:,,-..," cc""'"""'n. WIM Jnuuul u ljJHKCHpoeaHHoro yrna U napaMeTp 
L; MHHHManeHnpH /3=0, npH4eM(L;)min=R2 +13;izL~; paseHcT
so ( L2x) min·L~ HMeeT MecTo TOnbKO np~-1 p =0. MH':!_HManbHOe 3Ha4eHHe 
napaMeTpa L2z AOCTHr~eTCR npH f3•13z 1-1 paeHoR2/1-{1;; a6con~T-
H~~ MHHHMYM (L~)min = R2 COOTSeTCTByeT ()= t- H /3=0. 

H3 CKa3aHHOrO RCHO, 4TO HaH60nee 4eTKO 3aSHCHMOCTb OT ~ 
npO.RSn.ReTCR npH OT60pe 4aCTH~, B~neTa~IJIHX B OKpeCTHOCTH fJ = TT/2. 
C ,qpyro~ CTOPOH~, TaKO~ OT60p npHSOAHT K CHnbHOMy COKpa~eHH~ 
41-!Cna aHanH3HpyeM~X C06~THH. no3TOMy MOmeT OKa3aTbCR menaTenb
HbiM H3Mep.RTb senH4HH~ L~ , L~ 1-1 L~. ycpe,qHeHH~e no seeM yrnaM 
()*. B paMKax paccMaTpHsaeMo~·npocTo~ MofenH TaKa.R npo~e,qypa 

cKa3blsaeTc.R TOnbKO Ha napaMeTpax Li 1-1 Lz. Ecn~-1 s eHeTeMe * HMe
eT MeeTo eHMMeTpHR yrnosoro paenpe,qeneHHR no 1-1 npOTHS oeH pe
aK~HH, TO 3TH napaMeTpbl no-npemHeMy 3KeTpeManbHbl npH ~=0; 6y
AYT nH 3KeTpeMyMbl MaKeHMyMaMH HnH MHHHMyMaMH, S 061J1eM eny4ae 

*Apyro~ S03MOmHbl~ no,qXOA eSR3aH e Henoepe,qeTSeHHbiM $HTHpO
BaHHeM SblpameHHR 1121. npH 3TOM y,qo6HO soenOnb30BaTbCR MeTOAOM 
MaKCHManbHoro npas,qono,qo6HR, npe,qnomeHHbiM e pa6oTe,. 21 1-1 onpo-
6osaHHbiM s 13•41 

6 

:~ 

,, 

eKa3aTb Henb3R, 3TO 3aBHeHT OT KOHKpeTHOrO BH,qa yrnoeoro pae
npe,qeneHHR S eHMMeTpH4HO~ eHeTeMe. 

MomHo aaTo SbleKaaaTb ,qoeTaT04HO o61111-1e yTeepm,qeHHR o nose
,qeHHH L; 1-1 L~ np~-1 y->.,.,, Kor,qa yrnosoe paenpe,qeneHHe eHnbHO 
11 e,qysaeTe.R 11 s HanpasneHHH ABHmeHHR eHcTeM~ * 1-1 see yrnbl s~ne
Ta 4aeTH~ ()-1ly«1, a ~ .. ~11 .. 1. Tor,qa L; = ~ + y2() 2(ii2 + p2) -=.. 
= const, T. e. S03HHKaeT nnaTo, yposeHb KOToporo npH y >> 1 He 
aasHeHT oT y. HHa4e se,qeT ee6.R napaMeTp L2z . B paeeMaTpHeae-

M~x yenoSHRX L~:: y 2(1-cos())2 (R2+p2)..:r .Ly2() 4(ii2+;); noeKOnbKY 
2 4 

()-1ly, senH4HHa Lz c ysenH4eHHeM y na,qaeT nponop~HOHanbHO lly2. 

4. 06beM eTaTHeTH4eeKOrO MaTepHana MOmHO ysenH4HTb H He 
npH6eraR K yepe,qHeHH~ no seeM yrnaM (). PaHbWe ,qnR Heene,qoeaHHR 
npOT.RmeHHOeTH eHeTeMbl B,qOnb KaKoR-nl-160 OeH IHanpHMep, - B,qOnb 
ocH y I oT6HpanHeb eo6~THR e Hynes~MH npoeK~HRMH seKTopa ij 
Ha ,qee ,qpyrHe OeH IHa OeH X 1-1 Z 1. ~CHO, 4TO TOH me ~en~-1 MOmHO 
,qoeTH4b H HHa4e, npOH3BOAR npH Kam,qOM $HKCHpOSaHHOM 3Ha4eHHH 
qy eyMMHpOSaHHe no SCeM S03MOmH~M 3Ha4eHHRM qx H qz . 4T06~ 
nony4HTb eOOTSeTCTSY~IJiee MaTeMaTH4eeKOe BblpameHHe, 3anHWeM 
eHa4ana $OpMyny 112/ S TOM BH,qe, S KOTOpOM OHa $aKTH4eCKH He
nonb3yeTe.R npH o6pa6oTKe 3KenepHMeHTanbHbiX ,qaHHblx: 

-~-= 
dqxdqydqz 

__ d:.sap 

/141 
-~~-u~R'-,ha (1-/3/3 )-a ~8/nR;:-flq (~-~ )-a /3 1::;; 

ll+e 'Y "L z 'X z z x x I. 
dqx dq ydqz 

d 3ag r,qe _J - $OHosoe pacnpe,qeneHHe, He Y4HTbiBa~tllee HanH-
dqxdqv dqz 

4HR HHTep$~peH~HOHHbiX Koppen.R~HR 1-1 npe,qnonaraeMoe ,qnR npoeTo-
Tbl npHMepHO noeTO.RHH~M S o6naeTH HHTep$epeH~HOHHOrO MaKeHMy
Ma*. HHTerpHpyR /14/ no qx H qz, nony4HM 

da da --=-
dqv dqv 

. d3a,;J -~R2-a.¥-}lq (1-{3~ )-u~~ l2i'i2-}lq (~-~)-a~ l2p
2 

+ 't •Je 'Y Z d d Z 'X X Z z 'X X 

q dq dq ~ qz 
X y Z 

* 3aSHeHMOCTb $OHOSOrO paenpe,qeneHHR OT SenH4HH qx 1-1 qy ner
KO MO~eT 6~Tb Y4TeHa, ecnH S3.RTb ero S SH,qe 

d3a$ -a2(cfi+q2) -----e . Y 
d~ dqydq 2 
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nocne B~nonHeH~R ~HTerp~pOBaH~R np~XOA~M K OKOH4aTenbHOMy 
Bblpa>KeH~IO 

AHanor~4HaR ~HTerpa4~R 1141 no qy ~ qz gaeT 
2 

,da ,, dam. 1 , ~-Aqx 
\----,,~,.---~- ... ,~'"X'-' 

dq X dq X 

d3 da¢ 
,\ =[ (---~---)/(--)].-a.... 

X dqxdqydqz dqx R vC 

1151 

115'1 

I 15 "I 

115"'1 

/16/ 

116'1 

1171 

117' I 

117"1 

HecKonbKO aaMe4aH~~ no noeogy $opMyn 1151+1171. npe>KAe ecero 
OTMeT~M, 4TO ace K03$$~4~eHT~ Ax , Ay ~ Az cy~ecTBeHHO MeHbwe 
eA~H~4bl. 3To nnaTa aa yeen~4eH~e o6beMa cTaT~cT~4ecKoro MaTe-
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p~ana *. KpoMe Toro, 3T~ K03$$~41-1eHTbl TeM MeHbwe, 4eM 6onbwe 
paaMep~ t.1any4a10~e~ Ct.1CTeM~. Ecn~-1 npo4ecc reHepa4~"' xapaKTepl-1-
ayeTCR Ha6opOM lo1CT04H~KOB cy~eCTBeHHO pa3H~X pa3Mepoe, TO pe
aynbTaT~ o6pa60TK~ 3KCnep~MeHTanbHOrO MaTept.1ana B COOTBeTCT
BI-11-1 C $OpMynaM~ 1151+1171 onpeAenRIOTCR, B OCHOBHOM, Ha~MeHee 
npOTR>KeHH~M t.1CT04HI-1KOM. B 4aCTHOCTI-1, np~-1 TaKa~ o6pa6oTKe a 
3Ha41o1TenbHO~ CTeneHI-1 lo1CKnJ04aeTCR Bni-1RH!o1e pe30HaHCOB, npo6er 
KOTop~x een1-1K no cpaeHeHI-110 c paaMepaMI-1 o6naCTI-1 HenocpeACTBeH
HO~ reHepa4~1-1 ni-10HOB. 

napaMeTp~ A 1-1 B B o6~eM cny4ae OTn~4aiOTCR COOTBeTCTBeHHO 
oT L~ 1-1L2 "'I-1MeJOT 6onee cno>KHYJO cTpyKTypy, OAHaKo OHt.1 He xy
>Ke, 4eM Li"' L~,xapaKTept.13YIOT npOTR>KeHHOCTb paccMaTpt.1eaeMo~ 
COBOKynHOCTI-1 l-13ny4aTene~. 3TO o6CTORTenbCTBO CTaHOBio1TCR OC0-
6eHHO RCH~M, ecn~-1 OT61o1paTb C06biTI-1R npl-1 0=0 1-1n1-1 8=rrl2. 

Ecnl-1 e-o. TO 

T.e. A "' B nonpocTy coenaAaJOT cooTBeTCTBeHHO c 
coenaAeHt.1R HeT np~-1 () = rr/2. B 3TOM cny4ae 

2 -2 
A,.&2 + _Q_-j@ )R ..£.2 

R. 2 + 13 2P 2 • 

2 2 -2 2 2 

/181 

119/ 

B=y21R2+ {32 P2- _Y f3rr(R + P ) •• 
n2 2~2, ~2ri2 9, /201 
·~ .,. Y /J rr\P "' -.-.p J 

Ecn~-1 ~nt.1TenbHOCTb npo4ecca p=O, TO A.R
2 ~ HeT Ht.1KaKo~ aaet.1-

Ct.1MOCTI-1 OT {3. B o6~eM cny4ae eent.141-1Ha A 3KCTpeManbHa np~-1 f3=0, 
HOB OTnl-141-1e OT 113/, 3TOT 3KCTpeMyM OKa3~BaeTCR He Mlo1H"'MYMOM, 
a MaKCt.1MYM0M (Amax•·R2 + p2). 

AnR B~RCHeHt.1R 3KCTpeManbH~x ceo~cTe napaMeTpa B npoaHanl-13~

pyeM noBeAeHI-1e $QpMyn~ 120/ B ABYX npeAenbHbiX Ct.1Tya4t.1RX, KOrAa 
{3<<1, n~-160 y>>1. nerKO y6eA!o1TbCR, 4TO 1201 nepeXOAI-1T B 

B R-2 R 2 + n
2 2 2 -2 2 = + 2 "" -- ·(R -/3 R ) {3 {3 « 1 /20 'I R +f3:p2 rr • 

y » 1. /20''l 

* Beni-14~Ha Ax eoapacTaeT, ecn~-1 npoBOAI-1Tb cyMMt.1poeaHt.1e He 
no seeM eoaMO>KHbiM aHa4eH~RM qy ~ qz, a TOnbKO no o6naCTI-1, oxea
T~eaJO~e~ 1-1HTep$epeH41-10HH~~ MaKc~MyM. AHanort.14Hoe aaMe4aH~e oT
HOCI-1TCR TaK>Ke K K03$$1-141-1eHTaM Ay "' A z. 
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CneAoaaTellbHO, npH {3..0 HMeeM 3KCTpeMyM Bex=R2, OAHaKo pe4b HAeT 
o MHHHMyMe, ecnH ~ > .f3'; R 2 , H o Ma KCHMyMe, ecnH R 2< {3! R 2 • 

PaccMOTPHM e~e, 4TO npoHCXOAHT npH ycpeAHeHHH cTaTHCTHKH no 
aceM yrnaM 6. KaK H a npeAbiAYiileM paaAene, a o6nacTH MallbiX {3 
ofi~HH aHaJ1H3 npoaeCTH Hea03MO~HO, nOCKOJlbKy RaJleHHR aaaHCRT OT 
KOHKpeTHOrO aHAa yrnoaoro pacnpeAelleHHR. Mo~HO TOJlbKO yTaep~
AaTb, 4TO o6a napaMeTpa A H 8 AOCTHra~T caOHX 3KCTpeMaJ1bHbiX 
3Ha4eHHH npH f3=0. B ynbTpapellRTHaHCTCKOM npeAene nono~eHHe 
CTaHOaHTCR 6onee npOCTbiM. KaK y~e OTMe4aJ10Cb abiWe, a 3TOM CJ1y-
4ae /3 17 =·13 = 1. H ace yrnbl 6- .1.,«1. TorAa H3 /15"'/ cneAyeT, 
4TO A=C::.1/2y2 H b =d.::rl/y,Y a a <J>opMynax /15'/, /16'/ H 
I 17" I K03<I><I>H1.1HeHTbl Ay , Ax H >. z <J>aKTH4eCKH nepecTa~T aaaHceTb 
OT yrna (J. 8 3THX ~e YCilOaHRX aeJ1H4HHa A OKa3blaaeTCR KOHCTaH
TOH, He H3MeHR~IileHcR c pocToM y, a aenH4HHa B naAaeT nponOPI.IHO
HallbHO 1 /y 2 • 

5. PaccMoTpeHHaR a npeAbiAYIIIHX naparpa<J>ax TeopeTH4ecKaR cxe
Ma RaJlReTCR, KOHe4HO, KpaHHe ynpOIIIeHHOH; a 4aCTHOCTH, napaMeT
pbl f~ , fy , f~ H p* npeAnOnara~TCR a HeH He aaaHCRIIIHMH OT ae
J1H4HHbl H HanpaaneHHR HMnynbcoa "-Me3oHoa. Mo~Ho ace ~e HaAe
RTbCR, 4TO TaKaR CXeMa Ka4eCTaeHHO aepHO OnHCblaaeT OCHOaHble 
3aKOHOMepHOCTH H 4TO 3KCnepHMeHTaJ1bHbiH aHaJ1H3 KOppeJlRI.IHH TO~

AeCTaeHHbiX 4aCTHI.I n03aOJ1ReT a PRAe CJ1y4aea abiAeJlHTb CHCTeMy, 
06JlaAa~liiY~ KHHeMaTH4eCKOH CHMMeTpHeH. TaKoro POAa HH<J>OpMai.IHR 
MO~eT OKa3aTbCR CyllleCTaeHHOH C T04KH 3peHHR abl6opa Me~AY paa
I1H4Hb1MH MOAellRMH npo1.1ecca MHO~ecTaeHHOH reHepai.IHH. B Ka4ecTae 
OAHOrO H3 a03MO~HbiX npHMepoa paCCMOTpHM MeXaHH3M o6paaoaaHHR 
o6nacTH nHOHH3ai.IHH a rrN-cTOilKHoaeHHRX abiCOKOH 3HeprHH. EcnH 
fiblll fibl aepeH KJ1aCCH4eCKHH aapHaHT CTaTHCTH4eCKOH MOAeilH, TO 
CHMMeTpH4HaR CHCTeMa AOil~ha 6b1Jla fibl coanaAaTb C CHCTeMOH l.leHT
pa HHePLIHH HCXOAHbiX 4aCTHI.I. Apyroe o~HAaeTCR c T04KH apeHHR 
6onee coapeMeHHbiX npeAcTaaneHHH, cornacHo KOTOPbiM o6nacTb nHo
HH3ai.IHH a03HHKaeT a pe3yJ1bTaTe CTOJlKHOaeHHR OAHOrO H3 KaapKOa 
nepBH4HOrO nHOHa C OAHHM H3 KaapKOa HYKilOHa. 8 3TOH MOAeJlH CHM
MeTpH4HaR CHCTeMa COaCeM APyraR, OHa AOil~Ha COanaAaTb C CHCTe
MOH l.leHTpa HHepi.IHH cTanKHaa~IIIHXCR KaapKoe*. AHanorH4HbiH aHa-

+ 
I1H3 aoaMo~eH, KOHe4HO, H AI1R K- N -aaaHMOAeHCTaHH, npH4eM 
3AeCb OH MOr fibl fibiTb AOnOJlHeH COnOCTaaneHHeM CaOHCTa B3aHMO
AeHCTaHH, a KOTOpbiX o6naCTb nHOHH3ai.IHH a03HHKaeT a CTOilKHOae
HHRX C y4aCTHeM J1H60 6e3 y4aCTHR CTpaHHOrO KBapKa. 

06paTHMCR Tenepb K o6nacTH <J>parMeHTai.IHH a "N -aaaHMOAeHcT
aHRx. EcnH pe4b HAeT o <J>parMeHTai.IHH nHoHa, TO MO~Ho AYMaTb, 
4TO CHMMeTpH4HaR CHCTeMa, rpy6o rOBOpR, coanaAaeT C CHCTeMOH 

*C APYrOH T04KH apeHHR 3TOT eonpoc y~e o6cy~AancR e nHTe
paType /eM., HanpHMep, 151 I. 
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<J>parMeHTHPY~Iilero KaapKa. CneAOBaTeJlbHO, BbiAeneHHe CHMMeTpH4-
HOH CHCTeMbl noaaOJlReT onpeAeJlHTb JlOpeHI.I-<J>aKTOp 3TOrO KBapKa. 
XoTR Aa~e npH 04eHb abiCOKHX 3HeprHRX o6nacTH <J>parMeHTai.IHH 
H nHOHH3ai.IHH 4aCTH4HO nepeKpblaa~TCR, MO~HO ace ~e yKa3aTb 
TaKOH rpaHH4HbiH HMnyJlbC, abiWe KOTOpOrO ace aTOpH4Hble 4aCTHI.Ibl 
OTHOCRTCR K 06naCTH <J>parMeHTai.IHH. Ba~HaR OC06eHHOCTb HHTep<J>e
peHI.IHOHHOrO MeTOAa COCTOHT a TOM, 4TO AilR HaXO~AeHHR CHMMeT
PH4HOH CHCTeMbl AOCTaT04HO aHaJ1H3HpoaaTb KOppeJlRI.IHH TOilbKO Ta
KHX HaH6onee 3HeprH4HbiX 4aCTHLI*· 0THOCHTeJ1bHO <J>parMeHTai.IHH 
HYKilOHa MO~HO CKaaaTb npHMepHO TO ~e, 4TO H 0 <J>parMeHTai.IHH 
nHOHa, C TeM, OAHaKO, OTJ1H4HeM, 4TO 3AeCb pe4b HAeT He 06 OA
HOM, a 0 ABYX <J>parMeHTHPY~IiiHX KaapKaX. BepORTHO, 3TO AOil~HO 
npHaeCTH K 3KcnepHMeHTaJ1bHO Hafill~AaeMOMy yaeJ1H4eHH~ reoMeTpH-
4eCKHX paaMepoa o6nacTH reHepai.IHH. 

HaH6onee cyllleCTBeHHoe o6cTORTenbcTao, caRaaHHoe c <J>parMeH
Tai.IHeH J1~6oro THna, COCTOHT, a03MO~HO, a TOM, 4TO KOppeJlRI.IHOH
HbiH MeTOA noaeonReT onpeAenHTb AilHTenbHOCTb npo1.1ecca reHepa
LIHH CBOfiOAHbiX nHOHOa, a a paCCMOTpeHHOM KOHTeKCTe 3TO 03Ha4aeT 
a03MO~HOCTb 3KCnepHMeHTaJ1bHOH Ol.leHKH apeMeHH aApOHH3ai.IHH Kaap
Koa**. 04eHb YA06HbiM o6beKTOM AI1R 3KcnepHMeHToa TaKoro poAa Ra

IlR~TCR, no-aHAHMOMy, AaycTpyHHble aAPOHHble co6b1THR, aoaHHKa~IIIHe 

npH e+ e- -aHHHrHJlRI.IHH aCTpe4HbiX ny4KOa BbiCOKOH 3HeprHH. 

R 6naroAapeH H.O.Axa6a6RHY H B.r.rpHWHHY a CBR3H c TeM, 
4TO HCXOAHbiM nyHKTOM HaCTORiileH pa60Tbl RaHJlHCb o6cy~AeHHR no
ny4eHHbiX HMH 3KCnepHMeHTaJ1bHbiX Oe3VI1bTaTOB. ~n~rn~~~~ T~ww~ 

P. IleAHHI.IKOro H B. Jl. Jl~60WHI.Ia a a aa~Hble aaMe4aHHR. 
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ITo~rope~KHH M.H. P2-82-398 
0 COUOCTaBneHHH KOppenH~HH TO~~eCTBeHHb~ llHOHOB 
B pa3nH'iHbiX CHCTeMaX OTC'ieTa 

IToKa3aHo, 'ITO COUOCTaBneHHe KOppenH~HH TO~~eCTBeHHb~ 
llHOHOB B CHCTeMaX OTC'ieTa, ~BH~YmHXCH C pa3HOH CKOpOCThiO B~Onb 
OCH peaK~HH, U03BOnHeT Bb~enHTb Ty CHCTeMy, B KOTOpOH HMeeT 
MeCTO KHHeMaTH'ieCKaH CHMMeTpHH npo~ecca MHO~eCTBeHHOH reHepa
~HH. YKa3aHHaR B03MO~HOCTb CBH3aHa C TeM, 'ITO B paCCMaTpHBae
MOH 11 CHMMeTpH'iHOH CHCTeMe 11 npocTpaHCTBeHHO-BpeMeHHbte napaMeT
pbi R H .r OKa3biBaJOTCH 3KCTpeManhHbiMH. JKcnepHMeHTanhHOe Bb~e
neHHe 11 CHl'IMeTpH'iHOH CHCTeMbi 11 MO~eT OKa3aTbCH none3Hb!M npH 
Bbi6ope Me~~y KOHKYPHPYIOII(HMH MO~enHMH MHO~eCTBeHHOH reHepa~HH. 

Pa6oTa BbiiiOJIHeua B Jla6opaTOPHH BbiCOKHX 3HeprHii OIUIH. 

Poctgoretsklj M.I. P2-82-398 
On the Comparison of Identical Pion Correlations 
1n Different Reference Frames 

It is shown that the comparison of identical pion corre
lations in the reference frames ntoving with different velocity 
along the reaction axis permits to select the frame in which 
the kinematic symmetry of multiple generation process occurs. 
This possibility is due to the fact that in the considered 
"symmetrical system" space-time parameters R and r turn out 
to be extreme. Experimental selection of the "symmetrical sys
tem" could be of use for choosing between competing models 
of multiple generation. 

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