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§1. BaeoeHue 

B nocne,IJ,HHe ro,IJ,LI ua ycKopuTenxx HHTeucuauo uccne

JJ.YIOTCH MHO>KeCTBeHHbie npou;eCChi, KOTOpble J],OMHHHpyiOT 

npu BLICOKHX 3Hepruxx. WuTepec K 3THM npou;eccaM cBH3aH 

C llOHCKOM 06ID;HX 3aKOHOMepHOCTeH, He06XO,IJ,HMbiX J],ITH co-

3,IJ,aHHH Teopuu cunLHLIX B3aHMOJJ.eiicTBHH. B qacTHOCTH, 

npe,IJ,CTaBnHeTCH nepcneKTHBHhiM H3yqeuue HHTep~epeHD;HH 
TO>K,IJ,eCTBeHHbiX qacTHD; B o6naCTH ManLIX pa3HOCTeH HM· 

nynLCOB 3THX qaCTHD;, J],ITH KOTOpOH HMeiOTCH onpe,IJ,eneHHLie 

TeopeTuqecKue npe,IJ,cKa3aHHH /l/.W3yqeuue HHTep~epeuu;HH 
TO>K,IJ,eCTBeHHhiX qaCTHD; B llpHHD;Hlle ll03BOnHeT onpe,IJ,enHTh 

npOCTpaHCTBeHHO·BpeMeHHble xapaKTepHCTHKH o6naCTH HX 

reuepau;uu/2,3/. TaK, B nepeMeHH~~· npe,IJ,no>KeHHLIX KonLI

noBLIM H Ilo,IJ,ropeD;KHM B pa6oTe 
2 

, 

4 -)> ~-+-+ 

q 0 = IE 1 -E 2 1, q+ = Jq -n(qn)j, /1/ 
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q=pl-p2 n .... .... 

jpl +p2J 
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H E i , p i - 3HeprHH H HMllYITLCbl BTOpHqHbiX llHOHOB B CH-

CTeMe D;eHTpa HHepn;HH, 6blnO nonyqeHO cne,IJ,yiOID;ee COOTHO· 

weuue: 
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3)J.eCL N TO)I(,Q, - nJIOTHOCTb nap TO)I()J.eCTBeHHbiX nHOHOB, 

N <PoH - nnoTHOCTL nap qacTHD;, He ucnLITbiBaiOID;HX HHTep«lJe

peun;uu, J 1 - «ilYHKUHH lieccenH nepaoro nopH.IJ.Ka. <l>opMyna 

/2/ nonyqeua B paMKaX CTaTHCTH'IeCKOH MO)J.eJIH fiOMepau

'lyKa B npe)J.nOJIO)I(eHHH, 'ITO BTOpH'IHLie nHOHLI HCnycKaiOT· 

cH ueJaaucuMo c noaepxuocTu c«lJepLI pa.nuyca R a Teqeuue 

BpeMeHH T, 

B uacTOHID;eil pa6oTe npe.ncTaaneuLI pe3ynLTaTbi3Kcne

puMeHTanLHoro HCCJie)J.OBaHHH HHTep«lJepeHD;HH BTOpH'IHLIX 

nHOHOB, reuepupyeMLIX BO B3aHMO)J.eHCTBHHX rr-·Me30HOB 

C HMnyJILCOM 40 T:JB/c C BO.IJ.OPO.IJ.OM B .IJ.BYXMeTpOBOH npo

naHOBOH KaMepe 

TT P->TT+TT+ 

~JIH HaCTOHID;ero aHaJIH3a 6LinH OT06paHLI H3MepeHHLie CO-

6LITHH C MHO)I(eCTBeHHOCTblO 3apH)I(eHHLIX 'laCTHD; n + > 6 
/3760 co6LITHil/. Pa6oTLI no MeTO.IJ.H'IecKoil qacTH 3Kcnepu

MeHTa 6blnu ony6nuKoBaHbl pauee I 1• 5 I. 3.necL oTMeTHM, 

'ITO H3 rr-p ·BJaHMO)J.eHCTBHH 6LinH HCKJIIO'IeHLI TaKHe 

co6LITHH, y KOTOPLIX M ~ + ~M; < 0 , r.ne M x· ue.nocTaro

ID;aH Macca KO aceM JapH)I(eHHLIM qacTuuaM. HcnonL30Bauue 

3Toro ycnoauH noJaonHeT HCKJIIO'IHTL npuMecL rr- 12 C -
B3aHMO.IJ.eilcTBHil I -Bo/o acex co6LITHil/, KOTopaH CBH3aua 

CO B3aHMO)J.eHCTBHHMH Ha HeCKOJILKHX HYKJIOHaX H)J.pa yrne

po.na 161, 

§2. 4>oHoeble pacnpeoe/leHu.R 

CyTL paccMaTpuaaeMoro 34l4JeKTa HHTep«lJepeun;uu co

CTOHT B TOM, 'ITO KBa)J.paT BOJIHOBOH «lJYHKD;HH .IJ.BYX TO)I(

)J.eCTBeHHLIX 6030HOB C 6JIH3KHMH HMnYJILCaMH 60JILWe, 

'leM KBa)J.paT BOJIHOBOH «lJYHKD;HH napbl HeTO)I(.IJ.eCTBeHHLIX 

qacTun; /«~lou/. <l>ouoaoe pacnpe.neneuue MO)I(eT 6LITL nony

qeuo .IJ.BYMH Cnoco6aMH: BO- nepBLIX, MO)I(HO B3HTL pac

npe.neneuue nap HeTO)I()J.eCTBeHHLIX TT ·Me30HOB; BO

BTOpbiX - pacnpe.neneHHe TO)I()J.eCTBeHHLIX 'laCTHD;, HO B3JI· 

TLIX H3 pa3JIH'IHLIX C06LITHH. 

llpu ucnonLJoaauuu o6oux MeTo.noa HMeiOTCH TPY.II.HOCTH 

MeTO.IJ.H'IecKoro xapaKTepa. Ecnu 6paTL a Ka'leCTBe 4Joua 

pacnpe.neneHHH nap HeTO)I(.IJ.eCTBeHHLIX rr·Me30HOB, Heo6-

XO.IJ.HMO Y'IHTLIBaTL TO BJIHHHHe, KOTOpoe MbryT OKa3aTL 

4 

pe30HaHCbl (p, W, f, ••• ) , Ce'ieHHeM reHepaD;HH KOTOpbiX 

npeue6pe'iL HeJIL3H I?,BI, BnHHHHe MO)I(eT OKa3aTL H npu-
+ -

MeCL e e -nap OT KOHBepCHH y·KBaHTOB B6JIH3H 3Be3)J.bl. 

HaKOHeD;, npH HCnOJib30BaHHH B Ka'ieCTBe 4Joua pacnpe.nene

HHH TO)I()J.eCTBeHHLIX 'iaCTHD;, B3HTLIX H3 pa3HbiX C06biTHH, 

HapywaiOTCH CBH3H, HaKJia)J.LIBaeMLie Ha HMnyJILCLI 'iaCTHD; 

3aKOHaMH coxpaHeHHH 3HeprHH H HMnynLCa. fi03TOMY He· 

o6xO.IJ.HM auanu3 4Jouoablx pacnpe.neneuuil .nnH 6onee npa

BHJILHoro onpe.neneuH:H napaMeTpoa R u r • 
~JIH HCCJie)J.OBaHHH BJIHHHHH pe30HaHCOB H KHHeMaTH· 

qecKHX orpauuqeuuil Mbl cpaauunu pacnpe.neneHHH TO)I(.IJ.ecT

aeHHLIX H HeTO)I()J.eCTBeHHLIX nHOHOB C «lJOHOBLIMH pacnpe

)J.eJieHHHMH B 3aBHCHMOCTH OT 34J4JeKTHBHOH MaCChi nap TT -

Me30HOB. 0TMeTHM, 'ITO 06JiaCTb MaJILIX q 0 H q 1 napbl 

nHOHOB COOTBeTCTByeT MaJibiM 3Ha'leHHHM HX 34l4JeKTHBHOH 

MaccLI u uao6opoT. + _ 
Ha puc. 1 npuae.neuo oTuoweuue pacnpe.neneuuil rr rr -

Me30HOB K TO)I()J.eCTBeHHbiM nHOHaM, B3HTLIM H3 pa3HbiX 

NCI'+f'-) 
N ('lt ~t)cpo ... 

fl'-p-4-0 r3&Jc 

• 9JCCn12p\IJ\IewT 
--- ~OdQ.nb 

_!_. ~ _j--r-!---- -.- _ _j_ --!--
! I 

Q,SI I I I I I I I I .,. 
0.50 0~80 i,iO ~,40 

M,.tr cr,&) 
+ + + 

Puc. 1. 3aeucUMOC111b N(rr rr )IN ( rr- rr -) cpoH om :J(HfieKmue-
Hou MQCCbl oeyx nUOH06. 4>0H060e pacnpeOe/leHUe no/ly
~eHO 0/1.11 nap nUOHOe, 63JI111biX U3 fQ3HbiX _f06bi111UU. IlyHK-
111UpHaJI Kpuea.R - omHoweHue N(rr rr -)/N<rr- rr ± ) <PoH , 
pacc~umaHHoe no MY/Ibmunepu~epu~ecKou MOOe/lu. 
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N (1f±1f±) 
N ( 'J( +- 'Jl.) 

?l-p -40 13t/c 

• 3Kcnapu.MOHT 
---.MoOO/lb 

-~ - - - ,.___ ~ I -+-!---L -..--
I I I -w_... ~ :~: 

0 6' I I I I I I I I , . 
0, 50 0,80 ~, iO ~,40. 

M 'i'fl" ( 1i & ) 
+ +) + -Puc. 2. 0111HOIUeHue N(rr-rr- /N<rr rr ) 6 3U6UCUMOC111U 0111 

:JfPfPeK111UBHou ..wacc&l M 7717 • 

co6hiTHH, o 3aBHCHMOCTH oT 3clxlJeKTHBHOB Macchi. BH,ZJ.Ho, 

'ITO B npe,ZJ.enax OWH60K B o6naCTH ManbiX 3Ha'leHHB Mace 

noBe,ZJ.eHHe o6oux clJoHOBbiX pacnpe,D.eneHHB O.D.HHaKoBo. Ha 

puc. 2 H 3 noKa3aHbl OTHOWeHHJI pacnpe,ZJ.eneHHB TO)l(,ZJ.eCT

BeHHbiX rr- Me30HOB K 060HM clJoHOBbiM pacnpe,D.eneHHJIM B 

3aBHCHMOCTH OT 3clxlJeKTHBHOB MaCChi napbl nHOHOB. fiyHK

THpOM Ha pHCYHKaX H306pa)l(eHbl aHanorH'IHble OTHOWeHHJI, 

paCC'IHTaHHbie no MynbTHnepuclJepH'IeCKOB MO,ZJ.enH /9/. 3Ta 

MO,ZJ.enb Y.D.OBneTBOpHTenbHO OnHCbiBaeT 3KCnepHMeHTanbHble 

,ZJ.aHHble no pO)l(,ZJ.eHHIO TT-Me30HOB H pe30HaHCOB, O,ZJ.HaKo 

B HeB He Y'IHTbiBaeTCJI HHTepclJepeHD,HJI TO)l(,ZJ.eCTBeHHbiX 

'laCTHD,. 

113 puc. 2 H 3 BH,ZJ.HO yoenH'IeHHe BbiXO,ZJ.a TO)l(,ZJ.eCTBeH

HbiX 'laCTHD, B o6naCTH ManbiX Mace no cpaBHeHHIO C clJOHOM. 

B MO,ZJ.enu TaKoro yoenH'IeHHJI B o6nacTH Manblx 3Ha'leHHB 

Mace He Ha6niO,ZJ.aeTcJI. 

6 

BnHJIHHe pe30HaHCOB MO)l(eT KOCBeHHO npoJIBnJITbCJI B 

cuny npou,e,ZJ.ypbl HOpMHpOBKH Ha O,ZJ.HHaKOBYIO nnmu,a,ZJ.b 

pacnpe,D.eneHHB no M(rr 11). B 3TOM cnyqae B o6nacTH ManbiX 

3Ha'leHHB 3clxlJeKTHBHbiX Mace MO)l(eT yMeHbWHTCJI nnoT-
+ -

HOCTb nap 11 11 -Me30HOB H3-3a yBenH'IeHHJI ee B o6naCTH 

pe3oHaHCOB. Ho, c O.D.HOB cTopoHhl, B o6nacTH pe3oHaHcOB 

Mbl He BH,ZJ.HM 3Ha'IHTenbHOrO B03pacTaHHJI nnOTHOCTH 11 +11-
nap Ha.D. clJoHOM I puc. 1/, a, c ,ZJ.pyrou cTopoHhi, caMa oKono

pe3oHaHcHaJI o6nacTh Mace Haxo,ZJ.HTCJI B,ZJ.anu oT o6nacTH, 

r,ZJ.e H npoJIBnJieTcJI HHTepclJepeHD,HJI. Ha puc. 4 npuoe,ZJ.eHo 

OTHOWeHHe N(rr+rr-) K N(rr+rr-)cpoH ,ZJ.nJI Me30HOB, 

B3JITbiX H3 pa3HbiX C06biTHB. HHKaKOrO yMeHbWeHHJI OT

HOWeHHJI B o6naCTH ManbiX MaCC He Ha6niO,ZJ.aeTCJI. 

1r-p-40 l'i~/c N(1ftrtt) 
N( 1('± IJi! )q>GH e 31<C~puMt .... T 

--- .Moaenb 

I ____ t 
--"""!-,-~ T ! ! I ' 

OS' I I I I I I I I ... 

' OJ 50 0,80 ~, 40 ~,40 
MT.1i c r,~J 

+ +) + +) Puc. 3. 3aeucu..woc111& N<1111- I N(11rr - cpoH 
<l>oHoeoe pacnpeoeAeHue noAy'leHo OAJI nap 
pa3HbiX co6&1111UU. 

0111 M(1T1T) • 
nuoHoe U3 
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N (1f+1f-) 
N ( 'lr+ 'Jl) q,c,l-4 

1,2 

:1r-p -40 r3&/c 

• 9tccnepwtteHT 
---Moa~.nb 

i,O ~,_~~_,_~-J-...l- "-t--1__- _t_ 
I 

0,8 

0, 6 L.........i---.L___J._____Jl___~___.L..-..,L_____l,_---
0150 0,80 ~~~0 i)•O 

M1i,. (r3&) 
+ - + -

Puc. 4. 3aeucuMocmb N(77 11 )/N (77 11 ) qJoH om M(7777) . 
cl>oHoeoe pacnpeoeAeHue noAy'leHo OAJi nap nuoHoe U3 
pa3HbiX co6blmuu. 

floBe~eHHe JKCnepHMeHTaJILHWX H TeopeTHqecKHX pac

npe~eJieHHH, npe~cTaaneHHLIX Ha puc. 3 u 4, noKa3waaeT, 

qyo npou.e~ypa nepenyTLIBaHH.H nHOHOB 83 pa3HWX C06W

THH CyiiJ.eCTBeHHO He HapymaeT KHHeMaTuqecKOH CB.H3H 

Me)l(~y 11 - Me30HaMH ~JI.H 06JiaCTH 3HaqeHHH Mace B6JIH3H 

M "'2m 77 • Bo3MO)I(HO, JTO CB.H3aHo c TeM o6cTO.HTeJILCTBOM, 

qyo 06JiaCTL MaJILIX 3HaqeHHH 34MtleKTHBHWX Mace B OC

HOBHOM COOTBeTCTByeT qaCTHU.aM, reHepupyeMWM B _U.eHT

paJILHOH 06JiaCTH·, r~e, KaK H3BeCTHO, KHHeMaTuqecKHX 

KOppeJI.HU.HH He Ha6mo~aeTC.H / 10/, 
TaKHM o6pa30M, aHaJIH3 npuae~eHHWX pacnpe~eneHHii 

noKa3WBaeT, qyo TO)I(~eCTBeHHWe nHOHW qaiiJ.e reHepHpyJOT

C.H C MaJIWMH pa3HOCT .HMH HMllYJILCOB no cpaBHeHHJO C He

TO)I(~eCTBeHHWMH nuoHaMH. TaKoe pa3nuque HeJIL3.H o6'L.HC

HHTL np.HMWM BJIH.HHHeM pO)I(~eHH.H H pacna~OM H3BeCTHWX 

pe 30HaHCOB. 06'L.HCHeHHe JTOrO Jr!MPeKTa B03MO)I(H0 Ha 

8 

;~ 

~ 

OCHOBe Cyi.IJ.eCTBOBaHH.H HHTepciJepeHIJ.HH TO)I(~eCTBeHHLIX qac

THIJ., KOTOpa.H B CJiyqae 11 -Me30HOB /6030HOB/ ~aeT llOJIO

)I(HTeJILHYJO KOppeJI.HU.HJO. 

§3. OnpeoeAeHue npocmpaHcmeeHHo- epeMeHHbiX 
xapaKmepucmuK npo11ecca MHoxecmeeHHou 
zeHepa11uu 

Ha puc. 5 u 6 npe~cTaBneHLI OTHOllleHH.H pacnpe~ene
HHH N(11-11 -)/N(77-77 +) no nepeMeHHLIM q1 H q

0 
c orpaHu

qeHH.HMH no q 0 H Ql COOTBeTCTBeHHO, H BH~HO, qyo B o6-

JiaCTH MaJILIX 3HaqeHHH q 0 , ql eCTL npeBLillleHHe nJIOTHO

CTH nap qacTHIJ. C O~HHaKOBLIMH 3ap.H~aMH no cpaBHeHHJO 

C nJIOTHOCTLJO nap C npOTHBOnOJIO)I(HLIMH 3ap.H~aMH. C yae

JIHqeHHeM-Qo HJIH qlJTO pa3JIHqHe yMeHLlllaeTC.H. 

llpeBLillleHHe nyqme Ha6JIJO~aeTc.H B pacnpe~eneHHH no 

q.[, qeM no QO • 0TMeTHM, qyo B HalllHX nepBLIX pa6oTaX 

no HCCJie~oBaHHJO HHTepciJepeHIJ.HH /II, I 2/ 6LIJIH BLI6paHLI 

CJIHlllKOM MaJIWe HHTepBaJILI no q 0 H q.[ ,nOJTOMY JKCnepu

MeHTaJILHLie TOqKH HMeJIH He~OCTaToqHLIH CTaTHCTHqecKHH 

Bee. KpoMe TOrO, npHMeCL e+e --nap OT KOHBepCHH y
KBaHTOB B6JIH3H 3Be3~Ll COCTaBJI.HJia 3HaqHTeJILHYJO ~01110 

B ciJoHOBOM pacnpe~eneHHH / - 20o/o/, qyo npuao~uno K 

yMeHLllleHHJO Ha6JIJO~aeMOrO Jr!MPeKTa. B HaCTO.HIIJ.eM aHa

JIH3e HHTepBaJILI no q O , q} yBeJIHqeHLI HaCTOJILKO, qyo 
+ -

npHMeCLJO e e -nap MO)I(HO npeHe6peqL, H, KpoMe Toro, 

HCnOJIL3yeTC.H Cyi.IJ.eCTBeHHO 60JILlllee qHCJIO 11 -p -B3aHMO

~eHCTBHH. 

KpHBLie Ha puc. 5 u 6 npe~cTaBJI.HJOT co6oii pe3yJILTaT 

ciJHTHpOBaHH.H JKCnepHMeHTaJILHLIX ToqeK no ciJopMyJiaM: 

2 2 2 
f(qJ.) =A 

1 
+A 

2 
exp(- q..LR I 4), /3/ 

f(q
0

) = A
3 

+ A/0 +q.~r 2), /4/ 

KOTOpLie .HBJI.HJOTC.H y~OBJieTBOpHTeJILHLIM npH6JIH)I(eHHeM 

K /2/. B pe3yJILTaTe nonyqeHo, qyo 
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R = /1,7±0,3/.10-13cM H r = /2,6±1,7/.10-2
\; • 

llonyqeHHoe 3HaqeHHe napaMeTpa R ycTouquao oTHo
CHTenbHO orpaHHqeHHH no q 0 . 

N~-s) :Tp-401i!Jje 
Af!J-~+J~ qo<a/!.136 

:~ 1 1 f f ! I 
aao aog 0.18 aD-7 036 o.lfs a54 

all. I. -u(r36jc) 
P1fc. 5. 0111Howe11ue N (17- 11 -)/N(17 -17 +) 6 3a6ucuMOC111U 0111 
q _,_ OJI.R q 0 :::; 0,2 T3B. Kpu6a.JI

1 
:\ pe3yAb111a111 ¢u111upo6aHU.R 

no ¢opMyAe /3/ c R = 1,7.10- eM. 

/V(:JF$-) 
N(~+~-; 

1.2 

tO 

~-p - 40 n~B/c 

ty~ < Q06(ra6/c/· 

_j ______ L-----~----~------

0.1 D..3 0.5 0.7 
qo(/3&) 

Puc. 6. 0111HoweHue N(11-11 -) /N (17- 11 +) 6 3a6UCUMOC111U 
0111 q 0 OJI.R q ~- :::; 0,06 /T:JB/c/ 2,Kpu6a.R - pe3yAb111a111 
¢u111upo6aHu.R no ¢opMyAe c r = 2,6.1o-24c. 

10 

t 
l 

T 

1 

Ecnu ucnonb30BaTb B KaqecTBe ~oHa pacnpe~eneHHe 
nap TO:>K~eCTBeHHbiX 17·Me30HOB, B3JITbiX H3 pa3HbiX co-
6biTHH, TO B npe~enax OIIIH60K ~HTHpyeMble napaMeTpbl R H 
T OKa3biBaiOTCJI TaKHMH :>Ke. 

)l.nJI ~ononHHTenhHOH npoaepKH Toro, qTo pe3oHaHCbi 
He BnHJIIOT Ha pacnpe~eneHHJI B paccMaTpuaaeMoH o6nacTH 
pa3HOCTH HMnynbCOB, H3 pacnpe~eneHHH no q O H q l_ 
I puc. 7/ HCKmoqeHbl Te 11+ 11- - Me30Hbl, 3~eKTHBHa'JI 
Macca KOTOpbiX HaXO~HTCJI B o6naCTH p 0 ·Me 30Ha M17 + 17 -= 
=/0,77±0,08/ T3B. WHTHpyeMbie napaMeTpbi R H r npu 
3TOM OKa3anHCb B npe~enax OIIIH60K TeMH :>Ke CaMbiMH. 

wopMynbl /3/ H /4/ nonyqeHbl B npe~nono:>KeHHH Mano
CTH yrnOB Me:>K~y qacTHUaMH. ll03TOMY Mbl ~ononHHTenb· 
HO HCCne~oaanH pacnpe~eneHHJI no QO H ql B 3aBHCHMOCTH 
oT yrna Me:>K~Y Me3oHaMH. Ha puc. 8 npuae~eHo pacnpe-

0.60 ao9 

1?-p- 40F3~/c 

CJo <0./ (3~ 

a18 aR7 
aR. 11. 
l'.L (r36jc) 

+ + + -
Puc. 7. OmHoweHue N(17_17_)/N(17 11 ) 6 3a6UCUMOC111U 
om q ~ c q 0 :::;0,1 T3B. H3 pacnpeoeJZeHuu ucKJIKJ~eHbl 
11 +.u 11- • M€30Hbl, :Jt/J(Je K111U6HQJf Macca K01110pbiX HQXOOU111CJf 
6 npeoeJZax p0 ·Me3oHa: M

77
+

17
- = /0,77:!;_0,08/ T3B. 

Kp~6a.R - _.ff3Yllb111a111 (Ju111upo6aHU.R no (JopMyAe /3/ c 
R - 1 ,6.10 CM. 
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N$:JI 

150 

100 

I 

I 

I 
i 0.5 

':r p- 40 (:J!Jjc 

- ~-tr 

• :r~+ 

~ < 0,1 rJJ 
l 2 

~J. < 0,03 (T3!Jjc) 

0 -a5 
Cos tl-:~-$ 

Puc. 8. Pacnpeoe/leHue N(rr-rr -) /cn/lowHaJI zucmozpaMMa/ 
u N(rr-rr+)(e) no KocuHycy yz/la e cucmeMe t~eHmpa Mace 
Me.JKoy rr - Me3oHaMu npu q 0 ::; 0,1 T3B u q: < 
s0,03 /T:JB/c/ 2• 

,IJ,eneHHe no KOCHHYCY yrna B CHCTeMe QeHTpa MaCe Me)I(,IJ,y 
7T -Me30HaMH, HMnynbCbl KOTOpbiX Y.IJ.OBneTBOp.RIOT ycnOBH
HM q0 'S 0,1 T:JB H qls_ 0,03 /T:JB/cf 2.M.3 pHCYHKa 
BH,IJ,HO, qTO napbl CKOHQeHTpHpOBaHbl B OCHOBHOM B o6nacTH 
Manblx yrnoa, r,IJ,e H Ha6mo,IJ,aeTcH 34KtleKT npeBbiilleHHH TO)I(
,IJ,eCTBeHHblX 7T -Me30HOB Ha,IJ, HeTO)I(,IJ,eCTBeHHblMH. 

)l;anee Mbl paccMoTpenH OTHOilleHHH pacnpe,IJ,eneHHH 
N(rr -rr- )/N (rr + rr -) no q 

0
, q l,y,IJ,oaneTBOpHIOD\HX ycnoBHIO 

ManocTH yrna Me)I(.IJ.Y qacTHQaMH (cos a> 0,9) .B npe,IJ,enax 
OlliH60K 3TH OTHOilleHHH He OTnHqaroTCH OT COOTBeTCTByiO
mHX OTHOilleHHH 6e3 orpaHHqeHHH Ha yrnbl. 

§4. IlonblmKa onpeoe/leHUJI (JopMbl o6Aacmu zeHepat~uu 

06naCTb reHepaQHH rr-Me30HOB B CHCTeMe QeHTpa MaCe 
MO)I(eT, aoo6me roaops, He HMeTb c4JepHqecKoii: 4JopMbi. 
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B 3TOM cnyqae Ha6nro,IJ,eHHe nap, BblneTaromHx no,IJ, onpe,IJ,e
neHHblM yrnoM, ,IJ,aeT HH4JopMaQHIO o pa3Mepe o6nacTH reHe
paQHH B nnOCKOCTH, nepneH,IJ,HKyn.RpHOH HanpaaneHHIO Ha6nro
,IJ,eHHH. TaKoii:: aHanH3 y)l(e npoao,IJ,Hncs paHee /cM/13/j. Mbi 
c,IJ,enanH nonblTKY oQeHHTb nonepeqHblii: R~ H npo,IJ,onbHblH 
R II no OTHOilleHHIO K ocH cTonKHOBeHHH pa.IJ.HYCbi o6nacTH 
reHepaQHH, Bbl6Hpas napbl nHoHoB, HcnycKaeMbiX no,IJ, yrnaMH 
lcosOI > 0,5 H icosOI <0,5 COOTBeTCTBeHHO. 3,IJ,eCb 0 - yron .... .... 
Me)I(,IJ,y CYMMapHbiM HMnynbCOM qaCTHU P 1 + P 2 H OCbiO 
CTORKHOBeHHH B CHCTeMe UeHTpa Mace. TaKOH pa3,IJ,enbHbiH 
aHanH3 yMeHblllaeT cTaTHCTHqecKyro o6ecneqeHHOCTb pac
npe,IJ,eneHHii:, n03TOMY peJynbTaTbl MOryT paccMaTpHBaTbCH 
RHillb KaK yKa3aHHe Ha TeH,IJ,eHUHIO. lionee CTpOrHe BbiBO,IJ,bl 
Tpe6yiOT cymeCTBeHHOrO yaenHqeHHH CTaTHCTHKH. 

Ha puc. 9 npe,IJ,cTaaneHo OTHOillenue N(rr-rr )/ N( rr- rr +) 
B 3aBHCHMOCTH OT qJ ,!J,RH nap Me30HOB C lcosOI >0,5 . 
KpHBaH - peJynbTaT lbnTHpoaaHHH no 4JopMyne /3/ c R.1. = 
= /1,9+0,4/.10-13cM. B TOM cnyqae, ecnu paccMaTpuaaroT-

- + + 
CH ace TO)I(,IJ,eCTBeHHbie rr-Me30Hbi (rr-rr-) , R~ = 
= /2,3±0,5/.10-13cM. AHanorHqHo ,IJ,nH nap c lcosOI <0,5 
I puc. 10/ Mbl nonyqaeM HH<iJopMaUHIO o npo,IJ,onbHhiX pa3-
Mepax o6nacTH reHepauHH: Rll = /1,1±0,4/.10-1tM. 

§5. Bbl800bl 

1. B rr-p- B3aHMO,IJ,eHCTBHHX npH 40 T:JB/c Ha6nro,IJ,aeT
CH 34KlJeKT HHTep4JepeHUHH TO)I(,IJ,eCTBeHHbiX llHOHOB. 

2. Ha6nro,IJ,aeMLiii:: 34KtleKT noJaonseT oueHHTb napaMeT
pbi R = /1,7±0,3/.10-ltM H T = /2,6±1,7/.10-21:, HBRHIO

mHeCH npOCTpaHCTBeHHO- BpeMeHHblMH xapaKTepHCTHKaMH 
MHO)I(eCTBeHHOH reHepaQHH nHOHOB. 3TH 3HaqeHHH B npe
,IJ,enax OlliH60K He 3aBHCHT OT Bb16paHHOrO <iJoHa. 

3. llonyqeHo yKa3aHue na To, qTo pa3Mep o6nacTH 
reHepaUHH nHOHOB B,lJ,ORb OCH CTORKHOBeHHH MeHbllle, qeM 
B nonepeqHoM Hanpaan~e_H_n_u __ . ________ ~ 

Mbi npH3Ha TenbHbl It .H. Konbmoay I ,M .M..llo,IJ,ropeuKoMy, 
H.r .cPa,IJ,eeay 3a none3Hhie o6cy)I(,IJ,eHHH. Mbi TaK)I(e 6naro

,IJ,apHbl yqacTHHKaM CoTpy,IJ,HnqecTaa no o6pa6oTKe co6blTH:ii: 
c .IJ.BYXMeTpoaoii:: nponaHoao:ii: KaMepbl JIB3 OM.JIM. 3a no
Momb B pa6oTe. 
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Nr-:~-z1 
N($-p) 

$-p- 40 (3~/c 

o.B 

1.2 ~~ 9• <D.6r.6 ICDsBI>as 

w ~ t f . 
' f ! t ! ! f f £ £ 

o·L__ __ O.OL__9_----'o.m--oJ7 036 a~ts o.5ll 

q,f (rs/,jc/' 
Puc. 9. 011moweHue N(17-17 -)/N(77 -17 +) 6 3a6ucuMocmu om 
q1 npu q0 $ 0,6 F3B u lcost9j>0,5.Kpu6a.R - pe3y/luam 
(Jumupo6aHu.R no (JopMyAe /3/ c R.._ = 1,9.1a-11~·M. 

Puc. 10. OmHoweHue N(77 -17 -)/N (17- 17 ~ 6 306UCUMocmu 
om q ~ npu q 0 ::; 2 F3B u jcost9l <0,5. Kpu6a.R13 p~3yAuam 
(Jumupo6aHUJI no (JopMy/le /3/ c Rl(1,1.10- cM. 
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