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§1, BBEAEHHE 

AHan~3 CTPY~Horo pomAeH~R aAPOHOB e TaK~X pa3n~4H~x npo~ec

cax, KaK e+e--aHH~r~nR~~R, r ny6oKoHeynpyr~e nenToH-aAPOHHble coy
AapeH~R ~ aApoH-aAPOHH~e CTOnKHOBeH~R, noKa3an, 4TO CTpy~ BTo
P~4H~X 4aCT~~ B 3T~X npo~eccax o6naAa~T PRAOM yH~eepcanbH~X 
CBOHCTB, KOTOp~e, eepORTHO, RBnR~TCR npORBneH~eM eA~Horo Mexa
H~3Ma aAPOH~3a~~~ KBapKOB ~n~ rll~OHOB /T,H, r~noTe3a 11 MRrKOr011 

o6ec~Be4~BaH~R/ /1-7/. 
npeACTaBnReT ~HTepec ~3y4eH~e o6pa30BaH~R CTPYH aAPOHOB 

B aApoH-RAepH~X B3a~MOAeHCTB~RX, rAe OH~ MOryT ~OPM~poeaTbCR 
B RAepHOM Bel!leCTBe, B OTn~4~e, Hanp~Mep, OT CTPYH B e+e ... -aHH~
r~nR~~~. 

Oco6wH ~HTepec e~3~Ba~T KyMynRT~BH~e npo~ecc~/8-13/.B 3TOM 
CJly4ae ~3 AaHHWX no npeAenbHOH ~parMeHTa~~~ RAeP /E ~ /3-4/ r3B/ 
~3BneKa~TCR ~X KBapK-napTOHHWe CTpyKTypH~e QYHK~~~, KOTOp~e RB
nR~TCR CaMOCTORTenbH~M~ 06oeKTaM~ aAPOHHOH ~~3~K~ ~ onpeAenR~TCR 

MHOrOKBapKOB~M~ COCTORH~RM~ B RAPaX, B 3T~X npo~eccax aAPOH~3a
~~R KeapKoe c Gonbw~M~ 3Ha4eH~RM~ MacwTa6HoH nepeMeHHOH x*/~n~ 
{3 I TaK>Ke npeAnonaraeTCR 11MRrKoi1", ~ no3TOMY CBOHCTBa aAPOHOB 

B KYMYnRT~BH~X CTpyRX AOn>t<Hbl fi~Tb nOAOfiHW TeM, KOTOp~e y>Ke ~3y-
.._ -

"'1t::Mbl t3 tj tj -dNMVII VIJII'14VIn 

B HacToR~eH pa6oTe ~3y4a~TCR xapaKTep~cT~K~ aAPOHOB e cTpyRx 
B KYMYilRT~BH~X rr-C -e3a~MOAeHCTB~RX, nepe~e AaHH~e 0 TaK~X 

CTPYRX 6bln~ onyfin~KOBaH~ B pafioTe /12/. nony4eHH~e pe3ynbTaT~ 
cpaeH~Ba~TCR c AaHH~M~ no e+e- -aHH~r~nR~~~ ~ rr-p -e3a~MoAei1cT
B~RM np~ OA~HaKoe~x 3Hepr~RX e c.~.~. Bo3MO~H~e MexaH~3M~ cTpyH
Horo po~AeH~R aAPOHOB e 3T~x npo~eccax noKa3aH~ Ha p~c.l. 

§2. METOAHKA 3KCnEPHMEHTA H OnHCAHHE nEPEMEHH~X 

11ccneAOBaH!-1R npOBOAI-1ni-1Cb Ha CTaT~CT!-1Ke 6480 nonHOCTb~ "13Me
peHH~X rr- C -e3aHMOAeHCTBI-1H, OTo6paHH~X Ha ~OTOCH~MKaX C ABYX"'eT
poeo~ nponaHOBOH ny3~PbKOBOH KaMep~, 06Jly4eHHOH rr- -Me30HaMH 
c ~MnyJlbCOM p = 40 r3B/c** . HeTOA~Ka OT6opa co6~T~H 1-1 o6pa6oTKI-1 
3KCnep!-1MeHTanbH~X AaHH~X nOAPOfiHO Oni-1CaHa B CTaTbRX / 14• l5/. 

E- p * x = {3• -..:..lL , rAe E H P
1 

- 3Hepr~R 1-1 npoAOnbH~H HMnynbc eTo
mN 

pH4HOrO aAPOHa B n,c, KOOPAHHaT, 

**B3aHMOAeHCTBHR ni-10HOB C KBa3HCB060AH~MH HyKnoHaMI-1 HCKn~4eHW, 
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AHanorH4HO npeA~AY~eH pa6o
Te/I6f.AnR aHan~3a OT6HpanHCb 
MHOrOHyKnOHH~e 17-'C -a3aHMOAeHcT
BHR C CYMMapHbiM 3aPRAOM BTOpH4HbiX 
4aCHILI Q :2:, 1, KOTOPbiH onpeAellRJlCR 
no !I>OPMyne: 

/1/ 

'1[-c.~'l"· (fi-ZN} rAe N+ H N_- KOJlH4eCTBO BTOPH4-

Hb1X nOJlOmHTellbHbiX H OTPHLiaTenb
HbiX 4ilCTHLI so B3aHMOAeHcTBHH. H3 
paCCMOTpeHHR HCKJ1~4a11HCb npOTOHbl 

c HMnynbCOM P na6 ~300 ~138/c, no
CKOilbKy B 3TOH 06JlaCTH BeJlHKa 
npHMeCb npoTOHOB OT pa3Ba1la RApa
MHWeHH, npH TaKOM OT6ope COfibiTH

RM C 3aPRAOM Q =+ 1 COOTBeTCTBO
Ballo B3aHMOAeHCTBHe HaneTa~ero 
nHoHa c ABYMR npoToHaMH; c 3apR-

PHc. I • CxeMbi 17- p -coyp;ape

HHfi, KyMyJI.f!THBHbiX 17-C
B3aHMOp;eil:CTBHii H e+ e- -

,qoM Q., + 2 - B3aHMOAeHCTBHe C Tpe
MR npOTOHaMH H T,A. 

nocKOnbKY B 3THX B3aHMOAeHcT
BHRX MOrnH npHHHMaTb y4aCTHe TaK

me H HeHTPOHbl, HX 4HCJ10 Ol.leHHBa-aHHHrHJI.f!UHH. 

JlOCb Ha OCHOBe 3aKOHa coxpaHeHHR 
HMnyllbCa B CpeAHeM AilR BCeX COfibiTHH B C.I.I.H. CTOJlKHOBeHHR: 

Ha3aA = - ~ P 11 • enepeA. 
I I 

/2/ 

CpeAHee 4HC1lo HeHTpOHOB eo B3aHMOAeHCTBHRx c 3aPRAOM Q= +1, ••• + 4 
H3MeHRJ10Cb OT 1 AO 0,5. 

AHa11H3HpoeaJlHCb rr-c -e3aHMOAeHCTBHR c MHomecTeeHHOCTb~ 3apR
meHHbiX 4aCTHLI fi+ L 4. 

B Til6Jl.1 npeACTaBJleHO KOilH4eCTBO OTo6paHHbiX C06biTHH C 3apR
AOM Q = + 1 ; +2; + 3; +4 H HX AOJlR B % OT nOilHOrO ce4eHHR 17 -c -
B3aHMOAeHcTBHH c MHO>KeCTBeHHOCTbiO n± ;::.4. AnR Ka>KAOH rpynnbl co6bi

THH aHaJlH3 npOBOAHilCR B C.I.I.H. HalleTaiO~ero nHOHa H COOTBeTCTByiQ
~ero 4HC1la HyKJlOHOB, Y4aCTBYIO~HX BO B3aHMOAeHCTBHH. 3HeprHR 
CTOJlKHOBeHHR onpeAellRilaCb cornacHO $OPMYJle: 

131 

rAe n N - 4HCJ10 B3aHMOAeHCTBYIO~HX HYKilOHOB; m N- Macca HYKilOHa, 
E17 - 3HeprHR HalleTa~~ero nHoHa. 

TaKoH nOAXOA AaeT B03MomHoCTb npocneAHTb H3MeHeHHe cBOHCTB 
aAPOHHbiX CTpy~, o6pa3YIO~HXCR Ha RAPaX, C yBeJlH4eHHeM 4HCJla BOBJle-

2 

Ta6mu~a I 

CTaTHCTHKa COObiTHH 

THn 
Cpe,IU!ee 3Hep!'HII lfiicJio J(or codbiTHff .UoJlii coCib!Tiill 
'IHCJIO B c.u.H. C06bl- B OT Jl C B ~ OT 1\n!OrDHYK-

B3aHMO- Q B3aH- Ec.u.H. TJrtl C B3!UIMO.D;eli- JIO HHWC II - C -
MO.D;. MHOl!eCT- CTBHil C B3aHMO.n;elicTBRR C p;eHCTBHfl HYKJIO- B raB Be!lliO- ht '/4 11t~4. HOB CTbKl 

hg-4 

I 2 3 4 5 6 7 

Mnoro- +I 2032 I5 
HYKJIOH- +2 970 7 Hble 
II-C +3 395 3 
B3ai!IMO- +4 I38 I 
.n;eJ:iCT-
BRR 

ace 3535 28 
Co6b1TRR +I 3,5 I6,5 609 4,5 30 
c KYMY- 4,5 I8,9 456 3,4 47 JliiTI!IBHbl- +2 
Ml!l 'IBC- +3 5,0 20,0 220 I,6 56 
THUBMI!i +4 6,0 22,0 89 0,7 64 

Bee I374 IO 39 

Co6biTRR +I 3,2 I5,8 ll83 8,7 58 
c KYMY- l2 3,8 I7 ,3 776 5,7 80 JliiTI!IB-
HHMl/1 +;j ::>,U .:u,u ~ A:,!:> tM 
CTPY.f!Mll 

Jo~I,O 
+4 5,5 2I,O 127 0,9 92 

Bee 24I9 I8 68 

Co6biTRR +I 3,7 I7,0 664 4,9 3::s 
c KYJ.!Y- +2 4,2 I8,2 576 4,3 59 JliiTI!IB-
HbiMR +3 5 20,0 283 2,I 72 
CTPY.R- +4 5,5 2I,O ll4 0,8 83 
Ml!l 

}o'li,5 
BCe I63? I2,I 46 

KaeMbiX BO B3aHMOAeHCTBHe HYKJlOHOB, 4TO B HeKOTOPOH CTeneHH aAe
KBaTHO HCCJleAOBaHHIO CBOHCTB aAPOHHbiX CTPYH B 3aBHCHMOCTH OT aToM
Hero HOMepa RAPa-MHWeHH. 

H3y4eHHe CTPYHHoro pomAeHHR e 17-c -e3aHMOAeHCTBHRX npoBOAH
nocb C noM~b~ CTaHAapTHbiX nepeMeHHbiX c!l>epHCHTH S H TpaCT T. 
C!l>epHcHTH onpeAenReTCR cneAYIO~HM o6pa3oM: 

/4/ 
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rAe P; - a-~MnyilbCbl sTopa-t4Hblx 4acTa-tl.4 s c.i,4.a-t. cTOI1KHoseHa-ti1; P.li
nonepe4Hble a-tMnyilbCbl 4aCTa.14 OTHOCa-tTeilbHO HeKOTOPOH OCI-1. 3a OCb 

CTPYH npa-tHa-tMaeTCfl TaKafl OCb, Ailfl KOTOPOH ~Pl. a-tMeeT Ma.-tHa.-tMailb-
1 I 

Hoe 3Ha4eHa-te. 
Bena-t4a-tHa TpacT HaxoAa-tTCfl cornacHo $OpMyne: 

T = max < I. I P I. I I. I P. I ) • 
j H I j I 

/5/ 

Pn. - npoeK41-1fl a-tMnyilbCOS STOPI-14Hb1X 4aCTI-14 Ha HeKOTOpoe 
I 

HanpasneHa-~e. Ocb~ cTpyi1 C4a-tTaeTCfl TaKoe HanpasneHa-~e, Ailfl KOTo

poro cyMMa ~IPn I; npa-~Ha-~MaeT MaKCa-tMailbHOe 3Ha4eHa-~e. 
I 

6onee nOApo6HO C OnHCaHHeM 3THX nepeMeHHbiX MOmHO 03HaKOM~Tb

Cfl S pa6oTef 17 f3AeCb me CileAyeT OTMeTa-tTb, 4TO Sei1H4HHa 8 H3Me

HHeTCH OT 0 AilH KOilila-tHeapHbiX co6b1Ta.1H AO 1 - Ailfl C$epH4eCKa.1 C~M

MeTpH4HOH KOH$a-trypa4HH COfibiTHH S a-tMnyilbCHOM npoCTpaHCTSe. nepe

MeHHafl TpacT s nocneAHeM cny4ae npa-tHa-tMaeT 3Ha4eHHe 0,50 a AI1H 

KOilila-tHeapHbiX COfibiTHH pasHa 1. 

§3. CTPYI1 B C06biTI1HX C KYMY flHTI1BHbiMI1 4ACT11LW111 

113 MHOrOHYKilOHHbiX 77- C -cTOilKHOBeHa-tH C 3apf!AOM Q = + 1 , ••• +4 
OT6Hpai1HCb C06b1Ta.1H, S KOTOpbiX 6b1Ila.1 H~HAe~~-~YM¥IlfiTHSHble 4aCTH4~. 
L.OrilaCHO yCTaHOSHSW~MCfl KpHTepHflM OTOOpa I 1"1, 77 -Me30Hbl C4YITaJWH,;b 

E;- P1 . 
KYMYilHTHSHbiM~, eCill-1 Seila-t4a-tHa f3;"' --..:.LAilH HHX fibiila 60ilbWe 

mN 

0, 6. 3AeCb E; 1-1 Pn; - 3HeprHfl H a-tMnyilbC BTOPH4HOH 4aCT~4~ B Ila6. 

ca-~cTeMe. AnH KYMYilHTa-tBHbiX npoTOHOB sena-t4HHa f3; AOilmHa 6blna YAOs
neTsopf!Tb ycnosHIO f3; > 1,0. 

B Tafin.1 npeACTaBileHO KOila-t4eCTSO OT06paHHbiX C06b1Ta.1H C MHO

>KeCTBeHHOCTb~ ll± ~ 4 H HX AOilR OT BCeX H MHOrOHYKilOHHbiX 77-C
B3aHMOAeHCTSHH. 

KaK yme 6b1IlO noKa3aHo s pa6oTel 16~e MHoroHyKilOHHbiX 77-c
CTOilKHOBeHHRX xapaKTepHCTHKH aAPOHHbiX CTpyi1, IleTR~HX S nepeAH~ 

H 3aAH~~ nonyc$epbl S C.i,4.H. CTOilKHOSeHHH, 3aMeTHO pa3I1H4a~TCR. 

no3TOMY S HaCTOR~eM aHaila-t3e CSOHCTBa aApOHHbiX CTpyi1, IleTR~HX 

s pa3Hble nonyc$epbl, TaK>Ke 6YAYT ~3y4aTbCR OTAeilbHO. K cTpye oT-

21 P' I 
HOCHil~Cb 4acT~I.4bl, a-~Me~~a-~e aHa4eHHfl I xi 1 .. ~ .2! O, 05. AnR cpae-

c.~.u. 

HeHHR C AaHHbiMH no e+e--aHHHrHI1R4HH OTfia-tpailHCb CTPYH, S KOTOpbiX 

MHOmeCTBeHHOCTb 3apRmeHHbiX 4aCTH4 COCTaSHila ll+~ 4. 
Ha pa-tc.2 noKa3aHa 3aSHCHMOCTb cpeAH~X 3Ha4eHHH C$epa-tCHTH OT 

3Hepra-t~ CTOilKHOSeHHH AilR npOi,4eCCOS e+e- -aHHHrHI1R4HH /18..;21/. 

3AeCb me npeACTasneHbl cpeAHHe 3Ha4eHHR <8> S 3aBHCHMOCTa.1 OT 

4 

PHc.2. 3aBHCHMOCTh cpeAHHX sHa

tieHHH c.PepHCHTH < 8 > ,r:v:Ifl pa3Hb!X 
THllOB B3aHMOAeHCTBHH C MHO~ecT

BeHHOCTbiO ll± ,2! 4 OT 3HeprHH 

B C.~.H. CTanKHBaiO~XCfl tiaCTH~; 

V , o - AJIR npo~eccos e+ e-

aHHHrHJIR~HH; e - .AJIR MHOrOHyK
IlOHHb!X 77- C -CTOilKHOBeHHH C Ky

MYilflTHBHb~H tiaCTH~aMH; ! - AJ1R 
MHOrOHYKilOHHblX 77-C -CTOilKHOBe-

r~ oor• g • .; ·l·l ·• 

Q; " : '1,11 ,' :: I 
Ql 

Ql 

Q< 

~~_J._ _ __j______L__l__ 

s () ~ t:O 2'5 !I() 

";., I ; :. i 
" I I 

5 10 t5 20 

HHH 6es KyNynnTHBHbiX tiaCTH~; E, •• T,si 

a/ AJ1fl CTpyli BTOpH'!HhlX tiaCTH~, HMeiO~X BeilH'IHHY X; ~ 0,05; 
6/ ,r:v:Ifl CTpyti: BTOpH'!HbiX tiaCTH~ C X; .$ -0, 05. 

zs ~ 

E c. 4 .a-~. Ailfl cTpyi1 sTopa-t4HbiX 4acTa-tl.4, neTfl~a-tx s nepeAH~~ ~pa-~c.2a/ 
~ S 3aAH~~ /p~c.26/ nonyc$epbl, S MHOrOHYKilOHHbiX S3a~MOAe~CTS~flX 

c KYMYilflT~sH~M~ 4aCT~4aM~ ~ 6e3 H~x. KaK S~AHO ~3 p~cyHKa, xapaK

Tep~cT~K~ cTpyi1, neTfl~~x s HanpasneH~~ neps~4Horo n~oHa, s Ky

MYilflT~SHbiX ~ HeKYMYilflTa-tSH~X npoi,4eccax He pa3I1~4a~TCfl ~ COrilacy

~TCfl c AaHHbiM~ no e+e- -aHH~r~Ilfl4~~ ~ 77-P -coyAapeH~flM np~ OA~
HaKos~x 3Hepr~HX s c.4.~. Ben~4~Ha <8> AilH cTpyi1 STOP~4H~x 4ac

T~4, IleTH~~X Ha3aA S C.4.1-1., S KYMYilHT~SHbiX np04eccax cy~eCTSeH
HO MeHbWe, 4eM S HeKYMYilHTHSHbiX C06b1Ta.1HX, 1-1 OTilH4aeTCH TaKme OT 

aHanorH4Hblx AaHHblx AilH e+ e- -cTOI1KHoseH~i1. YMeHbWeH~e < 8 > AilH 

co6~THH C KYMYilHT~SHbiM~ 4aCTH4aM~ CSH3aHO C YCilOS~HM~ OTOOpa 

KYMYilHT~SHbiX 4aCTH4: f3; ~ 0, 6. 3Ha4eHa-tH nepeMeHHOH < 8 > C ysei1~4e

H~eM E c. 4 • ~. s 3TOM cny4ae npaKT~4ecK~ He MeHHIOTCH. 

§4. KYMYflHTI1BH~E CTPY11 
B MHOrOHYKflOHH~X 77-c -B3AI1MO~E~CTBI1HX 

1. AAPOH~3a4~R MYilbT~KsapKosoro COCTOHH~R S HAPe nocne S3a~Mo

AeHCTB~R MomeT npo~30HTH TaK~M 06pa30M, 4TO H~ OAHa 4aCT~4a He 

6yAeT ~MeTb Bei1~4~HY f3;, BbiXOAR~y~ 3a K~HeMaT~4eCKHi1 npeAeil n~oH

HyKilOHHOrO cTOilKHOBeH~R. CyMMa >Ke scex f3; s cTpye np~ 3TOM 6y

AeT: 

f3o ~ "2. f3; > 1, o. !61 

B TaKOM Cily4ae COfibiTHR, S KOTOpbiX 3aper~CTp~posaHa KYMYilH

T~BHaH 4aCT~4a, He nOilHOCTb~ OTpamaiOT see KYMYilHT~BHble npo4eCCbl 

~ ~X KOH$~rypa4~~ S ~MnyilbCHOM npOCTpaHCTBe. 

no3TOMY Mbl nonbiTan~cb SbiAeil~Tb KYMYilRT~SHble npo4eccbl s cooT

seTcTB~~ C YCilOB~eM /6/, T.e. C o6pa30BaH~eM KYMYilHT~BHbiX CTpyi1: 

oT6~pan~cb TaK~e co6biT~R, s KOTOpblx sen~4~Ha f3o AilH rpynnbl 
/cTpy~/ 4aCT~4, IleTH~YIX Ha3aA S C•4•~• CTOilKHOBeH~R, 6b1Ila 60I1b-
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PHc,3. HHsapHaHTHoe ce~eHHe o6pa-

30BaHHH: a/ - rr--Me30HOB, 6/ -

llpOTOHOB B KYMYnHTHBHb~ CTpyHX 

B 3aBHCHMOCTH OT {J i . IlpHMaH nH
HHH - pe3ynhTaT annpOKCHMa~HH 

AaHHb~ 3KCnoHeH~HanbHOH 3aBHCH
MOCTb!O, 

we 1. B Ta6n. 1 npe,qcTaaneHo Kon~4ecTao oTo6paHH~x KYMYnHT~BH~x 
co6~H1H ~ ~X ,qonH OT BCeX ~ MHOrOHyKnOHHbiX rr~ C -a3a~MO,qe.:icTBHH 
C MHO>KeCTBeHHOCTbt:l n+ > 4. 

Ha 3TO~ cTaTHCTHKeG~no ~ccne,qoaaHo noae,qeH~e $parMeHTa4HOH
Ho~ $YHK4~H: 

f( P) 171 

,qnH rr -Me30HOB Ill npOTOHOB B KyMynRT~BH~X CTP~RX B 3aBHC~MOCTH 
oT nepeMeHHor:i {Ji /p~c.3a ~ 36/. KaK ~3BecTHo/IO,I2~ a o6nacTH 
-··-·•-•"'•~ (.) ....._ n 'lC .+....,-.- •• ,...,, .... ""'ltiA"lllJ-.n ~\IL.JU'IIIAO nnntAUTor-niAnf"'tC::III-I'-I::IIQ 
Wily-....._,,,.,,.,~~, ..,, _ _, '+'t".._.' ,,..,.,,,...,....,~,..,.,,,,_,, "t"'.l''''_, ..•. , ••,--· -· .-- ,-- -· 

no yrnoa~ nepeMeHH~M, ~MeeT YH~aepcanbH~r:i 3KcnoHeH4~anbH~.:\ BH,q: 

!81 

c <{Ji>"" 0, 14. EcnH annpoKCHM~poaaTb HawH ,qaHH~e 3To.:i 3aBHCHMOCTbiO, 
To ,qnR napaMeTpa <{Ji> nony4aiOTCR cne,qyro~~e 3Ha4eHHR: 

0,145.:!:_0,005, 

0,122.:!:_0,008. 

Ben~4HHa <{3.> a npe,qenax 3Kcnep~MeHTanbH~x ow~6oK He 3aBHC~T 
I 

OT 4HCna B3a~MO,qer:1CTBY~~X HyKnOHOB R,qpa-M~WeHH B HHTepaane llN 
OT 2 AO 5 ~ COBna,qaeT C ~MeiO~HMHCR ,qaHH~MH ,qnR KyMynHTHBH~X 
4acT~ 4 /10, 12/*. 

*3Ha4eHHR p({Ji) npH {Ji ?;0,6 ,qnR nHOHOB ~ {Ji-1;::0,3- ,qnR 
npOTOHOB 4en~KOM onpe,qenH~TCR Ce4eHHeM Oupa30BaHHR KyMynHTHBH~X 
4aCTH4 Ill OTpa>KaiOT HMnynbCHOe pacnpe,qeneHHe KBapKOB 8 H,qpe-MHWeHH, 
npH MeHbWHX 3Ha4eHHRX {Ji /0,25-0,6/ pacnpe,qeneH~e rr- -Me30HOB 
no 3TOH nepeMeHHOH B KYMYnRTHBHOH CTpye nOA4HHReTCH TOMy 
>Ke 3aKOHy. 
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2. XapaKTep~cT~K~ cTpy.:l. Ha p~c.4a ~ 6 np~ae,qeH~ cpe,qHHe 
3Ha4eH~H nepeMeHHOH S B 3aB~C~MOCT~ OT 3Hepr~~ B ~.4.~. ,qnH 
cTpy.:l aTop~4H~x 4acT~4, neTR~Hx no HanpaaneH~IO nepBH4Horo nHoHa 
H npoT~B 3TOro HanpaaneH~H, 8 KYMYnHTHBH~X ~ HeKyMynHTHBH~X 

C06~THRX. 

PHc.4. 3aBHCHMOCTb cpeAHHX 3Ha

~eHHli c<lJepHCHTH < S > AnH pa3Hb~ 
THllOB B3aHMOAeHCTBHH C MHO~ecT

BeHHOCTb!O ll± :2;4 OT 3HeprHH 

B c.~.H, CTanKHBa!O~XCH ~aCTH~; 

V, o - AnH npo~eccos e+e-
aHHHrHnH~HH; e - Anll KyMYnHTHB
HbiX rr- C -cTonKHOBeHHH C BenH~HHOH 

{3 0 :2:. I ,0; & - AnH HeKYMYnHTHBHh~ 

rr- C -cTOnKHOBeHHH; a/ - AnH 
CTPYll BTOpH~Hb~ ~aCTH~ C BenH~H-

I 

~J~ 
lO I 

. - ' 
lD 1~ 

HOH Xi ~ 0,05; 6/ - AnH CTpYJI BTOpH~HbiX ~aCTH~ C Xi ~ -0,05. 

,, 
' 

KaK BHAHO H3 pHcyHKa, aen~4~Ha <S> ,qnR o6e~x cTpy.:l a KyMy
nHTHBH~x rr-C -s3a~MOAe.:icTBHRX cornacyeTcH c ,qaHH~MH ,qm=t rr-p-
"' e+e--cTOnKHOBeH~~ np~ OAHHaKOB~X 3HeprHRX B C,4,111, 8 HeKyMynR
THBH~X C06~THRX Ha6nro,qaeTCR paCXO>K,qeHHe C aHanorH4HbiM~ ,qaHH~MH 
no e+e- -a3aHMo,qer:1cTBHRM ,qnR cTpyr:i a,qpoHoB, neTR~Hx B 3aAHIOIO 
nonyc$epy. 

.. ,- - --·--· --· ---··-··•••....,.,..._ ... ,..., .. ,..,Jti/10 T~VIAV an~ni-ILIV 
~JJJ1 IUIUJ "''IUUDI n\..."JIIV"'1YifU ~VWI"IVIn••-....,. t.J4o••••····- ·-····· ··r--,-o 

3~$eKTOB, KaK $ePM~-,qBH>KeHHe H norno~eHHe nHOHOB B R,qpe, KOTOp~e 

MoryT np~BOAHTb K noRBneH~IO 4aCTH4 Ill rpynn 4aCTH4 C aen~4HHOH 
(30 , B~XOAR~er:i 3a KHHeTH4eCKHH npe,qen nHoH-HyKnOHHOrO CTOnKHOBe
HHR, M~ yc~n~~~n~ KP~Tep~~ OT60pa KYMYnRTHBH~X CTpy.:\, 0T6HpanHCb 
CTPYH, ,qnR KOTOp~x B~nonHRnOCb ycnoa~e: {3 0 ~ 1 ,5. 8 Ta6n.1 npe,q
CTaBneHO KOnH4eCTBO KYMYnRTHBH~X C06biTHH, YAOBneTBOPRIO~HX 3TOMY 
ycnOBHIO, H HX ,qonR OT BCeX ~ MHOrOHYKnOHH~X rr- C -B3aHMO,qe.:\cT
BHH C MHO>KeCTBeHHOCTbiO ll+ _? 4. 

3aBHCHMOCTb cpe,qHHX 3-Ha4eHH.:i < S> oT 3Hepr~~~~ Ec. 4 • 111 • ,qnH 
OT06paHH~X TaKHM o6pa30M KYMYnRT~BH~X CTpy.:\ He OTnH4aeTCR OT 
npHBeAeHHOH Ha pHc.4. 

3. I~HO>XeCTBeHHOCTH a,qpOHOB B cTpyRx. npe,qcTaBnReT HHTepec 
cpaBH~Tb MHO>KeCTBeHHOCTb 3apR>!<eHH~X 4aCTH4 B e+ e- -B3aHMO,qer:1cT
BHRX "' a KYMYnRTHBH~x rr-C -cTonKHoaeHHRX. KaK H3aecTHo, B pa3-
nH4H~x THnax a,qpoH-a,qpOHH~X B3a~MO,qeHCTBHH MHO>KeCTBeHHOCTb ll± 
ae,qeT ce6R no-pa3HOMy: HanpHMep, B pp -cTOnKHOBeHHRX cpe,qHHe 
3Ha4eHHR <n+ > MeHbWe, 4eM B e+e- -aHHHrHnH4H~ npH TeX >Ke 3Hep
rHRX B c.4.~. /pHc.5/, a B rr-p- 111 K-p -s3aHMo,qe.:lcTBHRX 3Ha4eHHR 
<n+ > B ~HTepsane 3Hepr~.:1 Vs < 12 r38 COBna,qaiOT C ,qaHH~MH ,qnR 
e+ ~- -cTOnKHOBeHHH /3-S/. -
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PHc.5. 3aBHCHMOCTb cpeAHeli MHo
~eCTBeHHOCTH sapH~eHHb~ ~aCTH~ 

<n±> OT 3HeprHH B C.~.H. B e+e-
CTORKHOBeHHHX, a TaK~e B KYMYRH
THBHbiX (•) 77-C -B3aHMOAei!CTBHHX. 
CnnomHaH KpHBaH - npeACKasaHHe 
KX~ AnH ~e-~ aHHHrHnH~HH. 

Ha p~c.5 np~BOA~TCH aae~c~MOCTb cpeAHeH MHomecTseHHOCT~ aapH
meHH~x 4aCT~q s npoqeccax e+e-~aHH~r~nHq~~ OT 3Hepr~~ e c.q.~/21/. 
3AeCb me noKa3aHb1 cpeAH~e 3Ha4eH~H <n± > B KyMynHT~BHblX C06bi
T~HX C een~4~HOH ~O ~ 1,0 B 3aB~C~MOCT~ OT 3Hepr~~ B c.q.~. B~A
HO, 4TO MHOmeCTBeHHOCTb <n±> B KYMYnHT~BH~X npoqeccax pacTeT 
c yeen~4eH~eM E c.q.~. ~ e npeAenax ow~6oK 3Kcnep~MeHTa coe
naAaeT co 3Ha4eH~HM~ <n±> AnH e+e- -cTonKHoeeH~H np~ OA~HaKoe~x 
Ec.q.~.*· 

AHanor~4HaH KapT~Ha Ha6n~AaeTCH ~ np~ B~6ope KYMYnHT~BH~X 

CTPYH c een~4~HOH ~0 ~.1,5. 

B Ta6n.2 npeAcTaeneH~ cpeAH~e 3Ha4eH~H MHomecTeeHHOCT~ <n+ > 
AnH CTPYH eTop~4HbiX 4acT~q, neTHIJl~X e nepeAH~~ ~ aaAH~~ nonycl!>e
P~ e c.q.~. e KYMYnHT~BH~x "-c-eaa~MoAeHcTB~Hx c een~4~HoH 

~0 ~ 1 ,5 np~ paan~4H~x 3Ha4eH~HX Q. 3AeCb me AnH cpasHeH~H np~
BeAeHa MHOmecTBeHHOCTb <n±> B CTPYHX AnH 1T p-CTOnKHOBeH~H np~ 

~Mnynbce 40 IsS/c. 
Heo6XOA~MO OTMeT~Tb, 4TO nOCKOnbKY BOCCTaHOBneH~e OC~ CTpyH 

np0~3BOA~nOCb B 77- C -co6biT~HX C MHOmecTBeHHOCTb~ n ±~ 4, cpaBHe
H~e 3T~X peaynbTaTOB C ~Me~IJl~M~CH AaHH~M~ no MHOmeCTBeHHOCT~ 
AnH e+e-~cTonKHOBeH~H aaTPYAH~TenbHO. 

KaK B~AHO ~3 Ta6n.2, B KyMynHT~BH~X CTPYHX /CTPYHX, neTHIJl~X 
11 Ha3aA 11 B c.q.~./, MHOmeCTBeHHOCTb 4aCT~q <n± > HeCKOnbKO 6onbWe, 
4eM B CTPYHX, neTHIJl~X no HanpaeneH~~ AB~meH~H nepB~4HOro n~oHa 
B 3T~X me C06~T~HX, ~ np~MepHO B 1,5 pa3a fionbwe, 4eM B CTPYHX, 
neTHJli~X Ha3aA B c.q.~., B 77-p -eaa~MOAeHCTB~HX. t1HomeCTBeHHOCTb 
<n±> B KyMynHT~BH~X CTPYHX yeen~4~BaeTCH C POCTOM 3Ha4eH~H Q 
~, cneAOBaTenbHO, C POCTOM 4~cna B3a~MOAeHCTBY~IIl~X HyKnOHOB. 

B cTpyHx, neTHIJl~X no HanpaeneH~~ AB~meH~H nepB~4Horo n~oHa, 
MHOmeCTBeHHOCTb 3apHmeHH~X 4aCT~q <n+ > npaKT~4eCK~ He OTn~4aeT
CH OT 3Ha4eH~H <n ± > AnH TaK~x me CTPYH e "- p -co6~T~Hx ~ e npe-

*KaK 6yAeT nOKa3aHO H~me, poeT MHOmeCTBeHHOCT~ BTOp~4H~X 
3apHmeHH~X 4aCT~q B KyMynHT~BH~X npoqeccaX B OCHOBHOM CBH3aH 
c yeen~4eH~eM 4~cna npoToHoe. 
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Aenax ow~6oK 3Kcnep~MeHTa He MeH~eTc~ c ~3MeHeH~eM 4~cna 

B3a~MOAe~CTBY~~~X HyKnOHOB. 

4. CooTHOWeH~e MemAY ce4eH~eM POmAeH~~ OAHoro aap~meHHoro 
aAPOHa ~ ce4eH~eM o6paaoeaH~~ cTpy~ aApoHoe. Oco6eHHOCTb po~Ae
H~~ CTPY~ B KyMyn~T~BH~X npo~eccax Harn~AHO npo~en~eTC~ B ee
n~4~He OTHOWeH~~ Ce4eH~~ (a

1 
) POmAeH~~ OAHO~ aap~meHHO~ 4aCT~~~ 

K ce4eH~~ o6paaoeaH~~ cTpy~ 4acT~~ (a CTp.)· B Ta6n.3 npeACTae
neH~ 3T~ OTHOWeH~~ An~ CTpy~ BTOP~4H~X 4aCT~~. neT~~~X BnepeA 
~ Ha3aA B c.~.~., B KYMYn~T~BH~X B3a~MOAe~CTB~~X C een~4~HO~ 
~ 0 ~ 1,5 np~ paan~4H~x 3Ha4eH~~x Q. 3AeCb me An~ cpaeHeH~~ np~
BeAeH~ aHanor~4H~e oTHoweH~~ An~ nepeAHe~ ~ aaAHe~ nonyc¢ep 
B 77-P -cTonKHoeeH~~x. OTHOWeH~~ a 1 I a CTp onpeAen~n~cb An~ 4ac
T~~ C een~4~HO~ \xi\ ~.0,05. KaK B~AHO ~3·Ta6n~~~. OTHOWeH~e ce-
4eH~~ a 1 I a cTp. B nepeAHe~ nonyc¢epe e KYMYn~T~BHbiX 77-C-cTonKHo
eeH~~x ~ e 11- p -coyAapeH~~x B npeAenax ow~6oK OA~HaKoeo. Ce4e
H~e o6pa30BaH~~ CTpy~, neT~~~X Ha3aA B C.ij.~., B KyMyn~T~BH~X 
npo~eccax eoapacTaeT np~MepHo e 10 paa, no cpaeHeH~~ c aHanor~4-
H~M~ AaHH~M~ An~ 11-p -cTonKHoeeH~~. 3To, eepo~THO, ce~aaHo 

C pa3n~4~eM Ha4anbH~X COCTO~H~~ ¢parMeHT~py~~X C~CTeM B 77-p
~ B MHOrOHYKnOHH~X 77-(nN) -coyAapeH~~X. 

nocKOnbKY OT6~pa~TC~ 77- C -co6~T~~, B KOTOp~X 4~cno B3a~Mo
Ae~CTBY~~~X npoTOHOB ~Apa-M~WeH~ paBH~eTC~ M~H~MYM 2 ~ yeen~4~
eaeTC~ AO 5, 3TO MomeT np~BOA~Tb K yeen~4eH~~ MHomeCTB€HHOCT~ 
aap~meHH~X 4aCT~~ B CTPY~X ~ YMeHbWeH~~ OTHOWeH~~ a 1lacTp. B o6-
Jidl..IYI t.iJJ.JdiMt::Mid4nY1 11.L\lJCI, i-1\J ~~U~;;c_;;~~;;:, ;7-~ -~::.:!~."~~,q~~~!:"!"!? 1~-~~IA 

aa c4eT yeen~4eH~~ 4~cna npoToHoe. B ce~a~ c 3T~M ~HTepecHo ~ay-
4~Tb CBO~CTBa Me30HHOi1 C~CTeM~, ~CKnl04a~ 11 nepB~4H~e 11 npoTOH~. 

§5. XAPAKTEPHCH1KH ME30HHO~ CHCTE~'bl 

An~ aHan~aa MeaoHHO~ c~cTeM~ ~3 KYMYn~T~BH~x " C-cTonKHoee
H~~ C 3ap~AOM Q = +1 ~ ~O~ 1,0 OT6~pan~cb co6~T~~ C ABYMA ~AeH
T~$~~~POBaHH~M~ npoTOHaM~. nonHa~ 3Hepr~~ Me30HOB /aap~meHH~X 
~ He~TpanbH~X/ B C~CTeMe nOKO~ B 3T~X B3a~MOAe~CTB~~X nocne 
~CKn~4eH~~ npOTOHOB COCTaB~na <Mo> =10 r3B. Kon~4eCTBO OT06paH
H~X C06~T~~ C MHOmeCTBeHHOCTb~ n~OHOB ll 17 ~ 4 paBH~nOCb 199. 

BoccTaHoeneH~e oc~ cTpy~ MeaoHoB npo~3BOA~nocb e ~x c~cTeMe 

noKo~ aHanor~4HO 3Kcnep~MeHTaM no ~3y4eH~~ o6paaoeaH~~ CTPY~ 
aAPOHOB B e+e--cTonKHOBeH~~X. 

CpeAH~~ MHOmecTBeHHOCTb aapnmeHH~X n~OHOB B CTpynx, o6paay~
~~XC~ e aaAHe~ nonyc¢epe, e 3TOM cny4ae cocTae~na: <nt> =2,31~0,08, 
a een~4~Ha OTHoweH~R a 1/ a cTp. = 0,30~0,05 /K CTpye n-o-npemHeMy 
OTHOC~n~Cb 4aCT~~~. ~Me~~~e B COfiCTBeHHO~ C~CTeMe nOKOR Xi ~-0,05/. 

nony4eHH~e 3Ha4eH~R MHOmeCTBeHHOCT~ <n±> ~ OTHOWeH~R a 1/acTp. 
e npeAenax ow~6oK 3Kcnep~MeHTa cornacy~TCR co 3Ha4eH~~M~ 3T~x 
Ben~4~H AnR CTpy~ n~OHOB, neTR~~X BnepeA B C.~.~. B 77- p -CTOnK-

10 

HOBeH~RX C 3Hepr~e~ JS 
6ap~OH~. 

§6. XAPAKTEPHCTHKH BTOPH4H~X 4ACTHU B CTPY~X 

KpoMe aHan~aa CTPY~Horo noBeAeH~R 4aCT~~ e KyMynnT~BHbiX npo
~eccax, npeACTaBnReT ~HTepec ~3y4eH~e OAH04aCT~4H~X ~HKn~3~BH~X 
pacnpeAeneH~~ BTOP~4H~X 4aCT~~ B CTpyRX ~ cpaeHeH~e ~X C aHano
r~4HbiM~ pacnpeAeneH~RM~ Ann e+ e~ -aHH~r~nn~~~. 

PHc.6. PacnpegeneHHe BTopHqHb~ 
3apH~eHHb~ qacTH~ no nepeMeHHoli 
Ymax~ Yn OTHOCHTenbHO OCH CTpyli 
B e+ e- -B3aHMOgeliCTBHHX C :;mep
rHeli: x - E c.~.H. = 13 fgB, 
!'! - E c.~.H. = 17 fgB; H B Ky
MYnHTHB~ 11- C -cTonKHoBeHH
HX ( •, o), c 3HeprHei1 E c.~. H.= 
= 15,8 fgB- a/ ,6/ H E·c.~.H. 
= 17,3 fgB- B/,r/; a/,B/- pac
npegeneHHe qaCTH~ B CTpyHx, neTH
~X no HanpaBneHHW gB~eHHH nep
BHqHoro nHOHa B C.~.H.; 6/,r/-
................ T"T ....... ,...,...,.,...T'Tr:l.TTT.I'Cio TT":::i,.,.'T'TA"TT I. - 7'T± -
,t' ...... _ ..... .t"'_M_a ______ +------, • 
Me30HOB, 0 - 77- -Me30HOB H npo
TOHOB BMeCTe/ B CTPYHX, neTH~X 
11 Ha3ag" B c.~.H. 

I, 

::-:.p},-·c 
• e'11- 1~ro& 
6 t'll" 11r.s 

~-·· ~ 

Ha p~c.6 noKaaaH~ pacnpeAeneH~R BTOP~4H~x 4acT~~ no een~4~He 

Y. -y OTHOC~TenbHO OC~ CTPY~, pomAa~~XCR B nepeAHe~ ~ 3aAHe~· max n _ 
nonyc¢epax, B KyMynRT~BH~X 17 C -cTonKHOBeH~RX C pa3n~4H~M 4~CnOM 
B3a~MOAe~CTBy~~~X HyKnOHOB. 6~cTpOTa y" B~4~cnnnaCb B 3TOM 
cny4ae cneAY~I!I~M o6paaoM: " 

1 Yn-= -ln((E+ Pn)/(E-Pu)), 
2 

rAe Pn - npOeK~~R ~MnynbCOB BTop~4H~X 4aCT~~ B C.~.~. Ha OCb 
cTpy~ /ocb CTPY~ HaXOA~nacb c noMO~b~ nepeMeHHo~ TpacT/; E -
3Hepr~R B c.~.~- np~ B~4~cneH~~ 6~CTPOT~ Yn npoTOHaM np~n~c~
eanacb Macca n~oHa, nocKonbKY e e+e--cTonKHoeeH~~x npoToH~ He 
~AeHT~¢~~~poean~cb ~ c4~Tan~cb n~oHaM~. 

c aHa
e+e--
B~AHO, 

AaHH~e Ann KyMynnT~BHbiX eaa~MoAe~cTe~~ cpaeH~BaiOTCR 

nor~4H~M~ pacnpeAeneH~RM~ eTop~4H~x 4acT~~ e npo~eccax 
aHH~r~nR~~~ np~ 3Hepr~RX Ec. ~. ~. = 13 ~ 17 r3B /19,21/. 
4TO KaK An~ CTPY~, neT~~~X B nepeAH~~ nonyc¢epy, TaK ~ AnR CTpy~, 

II 



100 -

-IJ 

0,1~ 

' pflJKeHHbiX qacTHu; no nepeMeHHOH xw 
OTHOCHTe.JlbHO OCH CTpyi\:: ft.. - B e+e-

CTOJIKHoBeHHflX npH E c.u;.H. = 7,4 f3B 
H., 0 - B KyMYJiflTHBHbiX rr-C -CTOJIK

HOBeHHflX c E c.u;.H. = 15,8 f3B; 
a/ - pacnpep;e.Jierme qacTHJJ; B CTPYHX, 
neTfl~X no HanpaBneHHID p;BHJKeHHfl nep

~ BHqHoro nHoHa, 6/ - pacnpep;eneHHe 
+ + qacTHu; I • - rr- -Me30HOB, o - rr-

Me30HOB H npOTOHOB/ B CTPYflX, JieTfl-

J1eTHLL\I-1X 11 Ha3aA 11 B C. 4•1-1• B KYMYJ1HTI-1BHbiX B3ai-1MOAeHCTBI-1HX, pacnpe
p;eJ1eHI-1e acex BTOPI-14H~x 3apH~eHH~x 4acT1-14 no nepeMeHHoi1 y

11 
a o6-

nacTI-1 $parMeHTa41-11-1 1-1MeeT TaKoi1 ~e xapaKTep, KaK 1-1 pacnpep;eneH1-1e 
4acTI-14 a +e+e--cTOJ1KHOBeHI-1HX. Ecn~-1 cpaBHI-1BaTb pacnpep;eneHI-1e 
TOJ1bKO rr--Me30HOB B 06J1aCTI-1 $parMeHTalll-11-1 Hp;pa B 3TOH CI-1CTeMe 
KOOPAI-1HaT c p;aHHbiMI-1 AJ1H e+e--aHHI-1ri-1J1H41-11-1, To, KaK Bl-1p;Ho 1-13 p1-1c.6, 
3TI-1 pacnpep;eneHI-1H CYLL\eCTBeHHO OTJ11-14a~TCH p;pyr OT p;pyra. TaKaH ~e 
KapTI-1Ha Ha6n~p;aeTCH 1-1 B TOM CJ1y4ae, CCJ11-1 OT61-1paTb KYMYJ1HTI-1BH~e 

C06~TI-1H C BeJ11-141-1HOi1 /3oJ: 1,5 AJ1H CTpyi1, CBH3aHHbiX $parMeHTa-
41-1CH Hp;pa. 

Ha p1-1c.? noKa3aH~ pacnpep;eneHI-1H BTOPI-14H~x 4aCTI-14 a nepep;Hei1 

2P 
1-1 3ap;Hei1 nOJ1YC$epax B C. 4.1-1. no BCJ11-141-1He X II = --

11
-, Bbi41-1CJ1CHHOi1 

EC.l.I.M. 

OTHOCI-1TeJ1bHO OCI-1 CTpyi1 B KYMYJ1HTI-1BH~X B3ai-1MOp;ei1CTBI-1HX C 3aPHAOM 
Q = +1. AaHHble cpaBHI-1Ba~TCH c aHanori-14H~MI-1 pacnpep;eneHI-1HMI-1 AJ1H 
e+e--CTOJ1KHOBeHI-1i1 npl-1 3Hepr1-11-1 Ec.~.~.l-1. = 7,4 r3B/22~HOPMI-1POBaH
HbiMI-1 TaK ~e, KaK 1-1 cneKTPbl dN/dx 11 B KYMYJ1HTI-1BHbiX rr-C -CTOJ1KHO
BeHI-1HX. KaK BI-1AHO 1-13 PI-1CYHKa, pacnpep;eneHI-1e 4aCTI-14, po~Aa~LL\I-1XCH 

B nepep;Hei1 nOJ1YC$epe, OTHOCI-1TeJ1bHO OCI-1 CTpyi1 B KYMYJ1HTI-1BH~X co-
6~TI-1HX COBnap;aeT C TeM, 4TO Ha6J1~p;aeTCH B e+e- -a3ai-1MOAei1cTBI-1HX. 
AnH 4acTI-14, o6pa3y~1-1XCH a o6naCTI-1 $parMeHTa41-11-1 HAPa, a 3TI-1X ~e 
co6~TI-1HX /KaK AJ1H ni-10HOB, TaK 1-1 AJ1H npoToHoa/ pacnpep;eneHI-1e no 
BeJ11-141-1He X 11 OTHOCI-1TeJ1bHO OCI-1 CTpyi:i CI-1J1bHO OTJ11-14aeTCH OT TaKOrO 
~e pacnpep;eneHI-1H BTOpi-14H~x 4aCTI-14 a e+e- -aHHI-1ri-1J1HLII-11-1. 

3TO pa3J11-141-1e MO~eT 6~Tb CBH3aHO C OC06eHHOCTHMI-1 o6pa3oBaHI-1H 
npoTOHOB B ap;poH-Hp;epH~X CTOJ1KHOBeHI-1RX, B TO BpeMR KaK ni-10H~, 

po~p;a~lL\I-1eCH B KYMYJ1HTI-1BHbiX CTpyHX, B C06CTBeHHOH CI-1CTeMe nOKOR, 
MoryT I-1MeTb TaKI-1e ~e xapaKTep!-1CT~KI-1, KaK 1-1 ni-10Hbl, o6pa3Y~lL\I-1eCH 

B npo4eccax e+e--aHHI-1ri-1J1R41-11-1. AnH npoaepKI-1 3Toro npep;nono~eHI-1H 
Mbl npoaHaJ11-131-1POBaJ11-1 CBOHCTBa Me30HHOH CI-1CTeM~, o6pa3y~ei1CR 

B KYMYJ1HTI-1BH~X 77-~ -a3ai-1Mop;ei1cTBI-1HX C 3aPHAOM Q = +1 , B KOTOP~X 
6~J11-1 1-1p;eHTI-1$1-141-1POBaH~ 2 npoTOHa, aHaJ10ri-14HO TOMy, KaK 3TO 6~J10 
cp;enaHo a npeA~AYLL\CM naparpa$e. 
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~r-H" ·~~t -o-u 1,0 
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\ j 0,1 

PHc.8. Pacnpep;e.JieHHe nHoHoB, 
o6pa3yw~XCfl B KYMYJiflTHBHbiX 
77- C -CTOJIKHOBeHHflX C 3apfl,!J;OM 
Q = +1, no Be.JIHqHHe xR 

- ~ 
J:j '-UUl,;.TJ:H:!HHUl1. Ll'lL.Tt::.Mt:. UUAVn. 

c <Mo >:I 0 f3B /sap;Hflfl nonyc<Pe
pa/. x -TO JKe pacnpep;eneHHe 
nHOHOB B e+e--cTOJIKHOBeHHflX 

c E c.r~.H. = 7,4 f3B. 

y c = _l 1 n ( ( E c + pc ) / ( E c - p c)) • 
U 2 II II 

10 

•\" ~· .--- ..... ~ 
t \ 

t, 
:zr-~ \ 
-o-o 

0,1 ~ 
~iJ I 

I 

\j 0,01 • ~T, <M.>=IDriB 

-~-}l!'r e .... ~~i31iB \ 
\ E,,..u.- ?,It liS 
\ 

0,001 

PHc.9. Pacnpep;e.JieHHe nHoHoB, 
o6pagyw~xcfl B KYMYJiflTHBHbiX 
77- C -CTOJIKHOBeHHflX C 3apfl,!J;OM 

Q = +I, no Be.JIHqHHe Ymax -Y
11 

OTHOCHTe.JlbHO OCH CTpyH, B co6-
CTBeHHOli CHCTeMe nOKOfl C <Mo> :a 
_ 1r. T"''_n I------- ------1---1 
- J V .1 .3J.J I ..:t0.f-11U/1.J1 UV.JJ.,1.._.~'-,P'-"/ • 

x,--, TO JKe pacnpep;e.JieHHe nHo
HOB B e+ e--CTOJIKHOBeHHflX C 3Hep
rHei\: COOTBeTCTBeHHO 13 H 
7,4 f3B. 

3p;ecb P c , Ec - noJ1Hbli1 IAMnynbc 1-1 3Hepri-1H n1-10HOB a co6cTBeHHoi1 
CI-1CTeMe noKoH; P; - npoeK4HH HMnynbca pc Ha ocb cTpyi1, onpep;e
nHeMy~ C nOMOLL\b~ nepeMeHHOH TpacT. 

KaK B1-1AHO 1-13 p1-1c.8,9, pacnpep;eneHI-1e niAOHOB no nepeMeHHbiM xR 
lA y: B KYMYJ1HTIABHbiX CTpyHX IAMeeT TaKoi1 ~e xapaKTep, KaK lA B 
e+e--cTOJ1KHOBeHI-1HX. 

Ha p1-1c.10 noKa3aHo pacnpep;eneHHe scex BTOPI-14Hb1X 4aCTI-14 a Ky
MYJ1HTI-1BHbiX B3ai-1MOp;ei1CTBI-1HX C 3aPHAOM Q = +1 no KBap;paTy none-
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PHc.IO. PacnpegeneHHe Bcex BTo
PH'lHbiX 3apaX<eHHbiX tJ:aCTHIJ; ITO KBag
paTy nonepetJ:Horo HMnynbca OTHOCH
TenbHO OCH CTpyH B KYMYnHTHBHbiX 
1T -C- CTOnKHOBeHHHX C 3HeprHeH 
E c.u;.H. = 15,8 r3B - •; !':..- To 
*e pacnpegeneHHe tJ:aCTHu; B e+e-
CTOnKHOBeHHax c 3HeprHeH: E c.u;.H. = 
= 13+17 r3B. 

pe4HOrO ~Mnynbca OTHOC~TenbHO OC~ CTpy~. 3AeCb TaK~e Ha6n~AaeTCR 

cornac~e c aHanor~4HbiM~ AaHHbiM~ AnR e+e--aHH~r~nR4~~. 

§ 7. BbiBOAbl 

1. B KyMynRT~BHbiX "-c -cTonKHoeeH~Rx c 4~cnoM eaa~MoAe~cTey~
lll~X HYKnoHoe n N:::: 5 Ha6n~AaeTcR pOJ!<AeH~e aAPOHHbiX CTPY~, neTRlll~X 

no HanpaeneH~~ AB~J!<eH~R nepe~4Horo n~oHa ~ npoT~B 3Toro Hanpaene-
HIAR R r II, lA .. rTI"'\niJ'UI"'\DOUIAI'A .. ~~ .. '"":~~·::;::.: :.¢::;;~:~~:--:-~: M,-;;; c5c~;A ~li=ii"'• 

coenaAaeT c AaHHbiM~ AnR e+e-- ~ aAPOH-aAPOHHbiX eaa~MoAe~cTB~~ 
np~ OA~HaKOBbiX 3Hepr~RX B C,4.~. 

2. <!>parMeHTa4~0HHaR !IJYHK4~R 1T- -Me30HOB ~ npOTOHOB, o6pa3y~
lil~XCR B KyMynRT~BHbiX CTPYRX, B 3aB~C~MOCT~ OT napaMeTpa KyMynR
T~BHOCT~ ~i, ~MeeT YH~BepcanbHbl~ 3KCnOHeH4~anbHbl~ B~A: 

p= Aexp (-~J<f3i>) 

c<~i>77 = 0,145~0,005, ~i?. 0,25 ~<~i>p= 0,122~0,008,/:li-1~0,3. 
CpeAHRR een~4~Ha <l:li > e npeAenax ow~6oK 3Kcnep~MeHTa He aae~c~T 
OT 4~Cna B3a~MOAe~CTBY~~~X HyKnOHOB RApa-M~WeH~ B ~HTepeane 
nN = 2+5 ~ coenaAaeT c ~Me~lll~M~CR AaHHbiM~ AnR npo4eccoe c o6-
paaoeaH~eM KYMYnRT~BHbiX 4acT~4. 

3. PacnpeAeneH~R n~oHoB no npoAonbHbiM ~ nonepe4Hb1M ~MnynbcHbiM 

xapaKTep~CT~KaM B KyMynRT~BHbiX CTpyRX He OTn~4a~TCR OT pac
npeAeneH~~ 17~ -Me30HOB B CTPYRX, o6pa3Y~lll~XCR ~ e+e- -cTOnKHOBe
H~RX, CyllleCTBeHHoe oTn~4~e xapaKTep~cT~K aAPOHOB e KYMYnRT~BHbiX 
CTPYRX VI B e+e- -aHHVIr~nR4~VI CBR3aHO C npOTOHaM~ B 17- C -eaaV~Mo
Ae~CTBVIRX, 4To, ecTecTeeHHO, o6ycnoeneHo paan~4~eM Ha4anbHbiX 
COCTORHVI~ 3TVIX np04eCCOB. 
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4. CpeAHRR MHOJ!<eCTBeHHOCTb aapR•eHHbiX 4aCTVIQ e KyMynRTVIBHbiX 
"-c -cTonKHoeeH~Rx e npeAenax 3KcnepV~MeHTanbHbiX owV~6oK cornacy
eTCR C MHOJ!<eCTBeHHOCTb~ <n± > AnR np04eCCOB e+e- -aHHVIrVInR4VIVI 
npVI OAVIHaKOBbiX 3Hepr~RX B C,4,V1, 

5. Bee ~3y4eHHble xapaKTepV~CTVIKVI: MHOJ!<eCTBeHHOCTb, npoAOnbHble 
~ nonepe4Hble ~MnynbCHble pacnpeAeneHVIR aAPOHOB OTHOCVITenbHO OCVI 
CTPY~, neTRlll~X no HanpaeneHVI~ ABVIJ!<eHVIR nepB~4HOrO nVIOHa, B KyMy
nRT~BHbiX "- C -cTonKHoeeH~Rx coenaAaiOT c aHanorV~4HbiMVI pacnpeAene
H~RMVI aAPOHOB B e+ e- -cTOnKHOBeHVIRX VI B 17- p -eaaVIMOAe~CTB~RX. 

nony4eHHbl~ peaynbTaT yKa3biBaeT Ha TO, 4TO !IJOPMVIPOBaHV~e CTPY~ 
n~OHOB B KyMynRT~BHbiX aApOH-RAePHbiX B3aVIMOAe~CTBVIRX npO~CXOAVIT 

B OCHOBHOM 3a npeAenaMVI RApa. 

B aaKn~4eH~e aBTOPbl BblpaJ!<aiOT 6naroAaPHOCTb A.B.E!!JpeMoey, 
B.5.ni06~Moey VI C.M.EnV~ceeey aa none3Hble oGcyJ!<AeHVIR ~ 4eHHble 
3aMe4aHV~R, a TaKJ!<e ecex y4aCTHVIKOB CoTPYAHVI4ecTea no o6pa6oTKe 
CH~MKOB C 2-MeTpOBO~ nponaHOBO~ KaMepbl 3a nOMQlllb B nony4eH~VI 

3Kcnep~MeHTanbHoro MaTepV~ana. 
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PyKonHcb nocTynHna B H3AaTenbCKHH OTAen 
8 H~nR 1983 roAa. 

BanAHH A.M. H AP· Pl-83-483 
HsyqeHHe o6pasoBaHHH CTPYH aAPOHOB 
B KyMynHTHBHbiX TT- C -B3aHMOAeiicTBHHX IIpH HMIIynbCe 40 fsB/ C 

HsyqaeTCH o6pasoBaHHe CTPYH aApOHOB B KyMynHTHBHbiX 
TT-C -B3aHMOAeHCTBHHX IIpH HMIIYnbce 40 fsB/c. TioKa3aHo, qTo 

see HsyqeHHbie xapaKTepHCTHKH IIHOHOB B 3THX CTPYHX I c~Pe
PHCHTH, MHO~eCTBeHHOCTb, HMIIynhCHbJe pacrrpeAeneHHH/ COBIIaAaiDT 
C aHanOrHqHbJMH pacrrpeAeneHHHMH aApOHOB B e+e- -aHHHI"'HnHII;HH 
H B IIHOH -HyKnOHHblX COYAapeHHHX IIPH OAHHaKOBblX 3Hepl"'HHX 
B C • II; • H • TionyqeHHbi(I pesynbTa T yKa3bJBaeT Ha TO, qTO !lJopMHpOBa
HHe CTpyfi IIHOHOB B KyMynHTHBHbiX aApOH-HAepHbiX B3aHMOAeHCTBHHX 
IIpOHCXOAHT B OCHOBHOM sa rrpeAenaMH HApa. 

Pa6oTa BbmonHeHa B J1a6opaTOPHH BbiCOKHX 3Hepl"'HH OH5IH. 

Baldin A.M. et al. Pl-83-483 
Study of Hadron Jet Production 
in Cumulative rr-C -Interactions at 40 GeV/c 

The hadron jet production is studied in cumulative 
rr-c -interactions at 40 GeV/c. It is shown that all pion cha
racteristics we have studied (spherisity, charged particle 
multiplicity, momentum distributions) are similar to those 
observed in e+e--annihilation and in pion-nucleon collisions 
at equal centre-of-mass energy. This result indicates, that 
the pion jets in cumulative hadron-nucleus interactions are 
formed mainly outside the nucleus. 

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