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1. BBEJlE..H~E 

PRA pa60T nocneAH~X neT 6bln nOCBRlqeH Ha6n1OAeH~1O KonneKT~B

HblX 3(f>(f>eKToB, npencxaaueaeaux r~APOA~HaM~4eCK~M~ Teop~RM~ RA
pO-RAepHblX cTonKHoBeH~~/1-8/. 3Kcnep~MeHTanbHble yc~n~R HanpaB
nRn~Cb, B OCHOBHOM, Ha o6HapY>KeH~e "KonneKT~BHblX nOTOKOB RAep
HO~ MaTep~~II, npORBnRIOIq~XCR B yrnoBblx pacnpeAeneH~RX (f>parMeH
TOS CTanK~BalOut~xcR RAep, B 4aCTHocT~ B "3aB~,c~MOCT~ yrna no
TOKa OT napexerpa CTonKHOBeH~R /4/ . 3T~ 3(f>(f>eKTbl 06bl4HO Ha3bl
BalOT 1I0TCKOr" /3- 5/ /4>parMeHTOB HaneTalOlqero RApa/ ~n~ "6oKOBO~ 

.Bbl5poc" /4,5 /(f>parMeHTOB RApa-M~weH~/. 
nepBble C006lqeHHR O Ha6nIOAeH~~ KonneKT~BHblX nOTOKOB RAepHO~ 

MaTep~~ /9/ CBR3aHbl C pa60TaM~, BblnonHeHHblM~ C nOMOlqblO RAep
HblX (f>oTo3Mynbc~~ ~ xnopocepeõpaaaax TpeKOBblX AeTeKTopOB. B pa
60Tax Ha6nlOAancR n~K B yr.noaex pacnpeneneuaax a-4aCT~l.\, ~C

nyuteHHblX ~3 RApa-M~weH~ B l.\eHTpanbHblx CTonKHOBeH~RX 12CJ08A~ 
nOnO>KeH~e n~Ka COOTBeTCTBOBano yrny pacnpOCTpaHeH~R YAapHO~ 

aorn-u, npeACKa3blBaeMO~ r~APOA~HaM~4eCKO~ MOAenblO /10/ . B noc
neAHe~ cep~~ 3Kcnep~MeHTanbHblxfa60T aHanor~4HbI~ n~K Ha5nlOAan
CR C MeHbwe~ onpeAeneHHOCTblO h 1 nH60 eoace OTCYTCTBOBan 112" . 

OnpeAeneHHbI~ pe3ynbTaT 6b1n nonY4eH n03AHee. B yrnoBoM pac
npeAeneH~~ npOTOHOB H~3K~X ~ cpeAH~x 3Hepr~~ B l.\eHTpanbHblx 
CTonKHOBeH~RX eo Ne + 238 U np~ 3Hepr~~ 393 A' M3B Ha61110AancR w~
POK~~ MaKC~MYM. nOnO>KeH~e MaKC~MYMa YKa3b1Bano Ha OTKnOHeH~e 

nOTOKa 4aCT~l.\ OT HanpaBneH~R BnepeA, npeACKa3b1BaeMOe r~APoA~
HaM~4ecKo~ MOAenblO/V . ~3Y4eH~e ABYX4aCT~4HblX KOppenRl.\~~ B 
CTonKHOBeH~RX RAep 12C H 40 Ar C RApa~~ ro8Pb np~ 3Hepr~~ 
800 A' M3B Aano YKa3aH~e Ha 3<f><tleKT OTCKOKa /3/ . 

B nocnenaee BpeMR BblnonHeHbI pa50TbI C ~Cn0J1b30BaH~eM 417
AeTeKTopOB. AHan~3 lKcKnI03~BHblX AaHHblX, nonY4eHHblX Ha YCTaHOB
xe "ünacnoc-õonn" /4 ,BblRB~n HaJ1~4~e 3(f>(f>eKTa OTCKOKa (f>parMeH
TOB HaneTalOlqerO RApa ~ 3<f><tleKTa ÔOKOBoro Bbl6poca (f>parMeHTOB 
RApa-M~weH~ B CTonKHOBeH~RX 93Nb + 93Nb ~ 40ca + 40 OL ?'r 3Hep
r~~ 400 A·M3B. B 3Kcnep~MeHTe co cTp~MepHo~ KaMepo~ 5 B 
CTonKHOBeH~RX 40 Ar + KCl np~ 3Hepr~~ 1,8 A' r3B ~ CTonKHOBeH~
RX 238 U + 238 U np~ 3Hepr~~ 0,9 A' r3B TaK>Ke Ha6nlOAanocb npORB
neH~e KonneKT~BHoro nOTOKa RAepHo~ MaTep~~. HecKonbKo pa50T 
BblnonHeHO c nOMOlqblO <t>oTo3Mynbc~oHHO~ MeTOA~K~. B' caMo~ paHHe~ 
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~a H~X/8/ ~aY4an~Cb aa~MYTanbH~e yrnoB~e KOppenR~~~ MemAY 
paan~4H~M~ T~naM~ BTOp~4H~X 4aCT~~ B ~eHTpanbH~X CTOnKHOBeH~

RX 12C+Pb np~ ~Mnynbce 4,5 A·r3B/c. nonY4eHHble peayns r aru 
Morn~ 6blTb 06bRCHeHbl CYlJ.leCT80BaH~eM Konn~~T~BHoro 3et><t>eKTa r~A

pOA~HaM~4ecKo~ np~pOAbl. B APyro~ pa60Te 6 aHan~a~pOBan~Cb 
nOnepe4H~e ~Mnynbc~ <t>parMeHTOB HaneTa~lJ.lerO RApa B CTonKHOBeH~
RX Au+Ag, Br ~ Xe +Ag, Br npa 3Hepr~RX OT 0,5 AO 1,2 A·r3B ~ 
6blfl 06HapymeH aHa4~TenbHbl~ nonepevauã nOTOK. B paõore 17/ B 
nep~<t>ep~4ecK~x CTonKHOBeH~RX snep 238 U + Ag, Br np~ 3Hepr~~ 
0,85 A·r3B ~~cneAoBan~cb yrnoB~e pacnpeAeneH~R <t>parMeHTOB 
CTanK~Ba~lJ.l~XCR RAep, a TaKme KoppenR~~~ MemAY H~M~. Ha6n~Aa

n~Cb 3<t>et>eKTbl OTCKO~ ~ 60KOBoro Bbl6poca. 
B Haw~X pa60Tax 13/ ~ccneAOBan~Cb Heynpyr~e Baa~MOAe~CTB~R 

RAep HeOHa-22 c RApaM~ <t>OT03Mynbc~~ np~ ~Mnynbce 4,1 A·r3B/c. 
B peaynbTaTe aHan~aa pacnpeAeneH~~ no nonepe4H~M ~MnynbcaM 

<t>parMeHToB .HaneTa~~ero RApa ~ xapaKTep~CT~K aa~MYTanbHblX yr
nOB Bcex BTOp~4H~X aapRmeHH~X 4aCT~~ 6~no nOKaaaHO, 4TO,B npo
~ecce cOYAapeH~R OCTaT04Hoe RAPo HeoHa-22 np~06peTaeT aHa4~

TenbHbl~ nonepe-u-uã ~Mnynbc ( ,.... 0,4 r3B/c AHR nonaoro aHcaM6.nR 
Ne-Em Baa~MoAe~cTB~~), a B rpynne cOYAapeH~H c TRmenblM~ RApa
M~ ~MeeT MeCTO 60KOBO~ B nonepe4Ho~ nnOCKOCT~ B~neT KaK pOA~B

W~XCR 4aCT~4' TaK ~ <t>parMeHTOB RApa-M~weH~. 

B AaHHo~ paõor e ~aY4a~TCR yrnoeue pacnpeneneaaa l!>parMeH
TOB HaneTa~~ero RApa ~ RApa-M~weH~, a TaKme KoppenR~~~ MemAY 
H~M~ B KBaa~nep~<t>ep~4eCK~X CTonKHoBeH~Rx RAep 22 Ne c RApaM~ 
Ag,Br B et>OT03Mynbc~~ np~ ~Mnynbce 4,1 A·r3B/c c ~enb~ nO~CKa 

npoRBneH~~ KonneKT~BHoro nOTOKa RAepHo~ MaTep~~. 

2. 3KCnEP~MEHT 

CTonK~ RAepH~X <t>oT03Mynbc~~ T~na 5P-2 05nY4an~cb B nY4Ke 
RAep 22 Ne c ~MnynbcoM 4,1 A·r3B/c Ha c~Hxpo<t>aaoTpoHe O~~~ B 
Ay6He. CTonK~ 6~n~ COCTaBneH~ ~a 50 ~n~ 100 cnoeB c paaMepaM~ 

/20xl0xO,06/ CM 3. ~HTeHC~BHOCTb 06nY4eH~R COCTaBnRna 10 
4 

4ac
T~~/CM2, A~aMeTp nY4Ka paBHRncR ,.... 1 CM. nO~CK C06~T~~ OCYlJ.leCT
BnRnCR MeTOAoM npOCMOTpa BAonb TpeKa: 6~CTp~M B HanpaBneH~~ 

BnepeA ~ MeAneHHblM B 06paTHOM HanpaBneH~~. OT6paKOBKa TpeKOB 
c aapRAoM Z < 10 npoBoA~nacb no peaynbTaTaM ~aMepeH~~ aapR
AOB Ha TpeKax nepB~4HblX RAep MeTOAoM C4eTa AenbTa-3neKTpoHoB. 
~a 4~cna Heynpyr~x Baa~MoAe~cTB~~ ~CKn~4an~Cb oAHonY4eB~e co

30,
6~T~R ç yrnoM B~neTa BTOP~4HO~ 4aCT~~~ MeHbwe 6ea B~A~MO
ro npoR'BneH~R Boa6ymAeH~R RApa-M~weH~. OH~ OTHoc~n~Cb K cny
4aRM ynpyroro pacceRH~R Ha RApax. 

Ha nonaoü An~He npOCMOTpeHHblX TpeKOB 947,7 M 6blfl0 aeper-acr
p~pOBaHO 9318 Heynpyr~x Baa"'MoAeHcTB~~ RAep 22Ne c RApaM~ <t>o
T03MynbC~~. CpeAH~~ cB060AHbl~ np06er AO Heynpyroro Baa~MoAe~
CTB"'R OKaaanCR paBH~M /10,2+0,1/ CM. ~pyr~e AeTan~ 3Kcnep~MeH-
Ta ony6n~KoBaHbl B npeAbIAY~~X paõorax 147 • 

TpeK~ BTOp~4H~X 4acT~~ nocne "'a~epeHHH C06~T"'~ nOApaaAenR
nacs Ha cneAy~~~e THnbl: 

a/ 4epH~e TpeKH (b) c np06eroM B 3MynbcHH L ~ 3 MM, 4TO 
COOTBeTcTByeT K~HeTH4eCKO~ 3HeprHH npOTOHa T ~ 26 M3B; 

6/ cep~e TpeKH (g) c OTHoc"'TenbHo~ HOH~aa~He~ 1*=1/1 0 > 1,4 
~ npoõer-ox L > 3 MM, 4TO cooreercreyer KHHeTH4ecKo~ 3HeprH'" 
npOTOHa B 05nacTH OT 26 AO 400 M3B. 3Aecb I - HOH"'aa~HR Ha 
TpeKe AaHHo~ 4aCTH~~; 

lo - M~H~ManbHaR "'OHHaa~"'R, KQTOPO~ 06naAanH TpeKH 0AHoaa
PRAH~X <t>parMeHTOB HaneTaID~ero RApa, Hcny~eHH~x nOA yrnaMH Me
Hee 30. Tpexa b H g HaablBalOTCR TpeKaMH Cl1nbHOHoHHaHpylOtqHX 
4aCTH~ (h); 

B/ nHBHeB~e (s) TpeKH c BenH4HHo~ 1* ~ 1,4. C ~enblO paa
AeneH~R 17 -MeaOHOB H OAHOKpaTHO aapR>KeHHblX et>parMeHTOB RApa 
22Ne /npOTOHOB, Ae~TpOHOB H TpHTHR/ HaMepRnOCb MHorOKpaTHoe 
KynoHoBcKoe pacceRH",e 4aCTH4, HMe~HX yron BblneTa MeHbwe 50. 
6b1no HaHAeHo, 4TO COOTHoweHHe BblXOAOB IH: 2H :3" paBHO 63: 
:27:10. 0AHoaapRAHble et>parMeHTbI 22 Ne He BKnlO4an"'Cb npH Aanb
He~weM aHanHae B 4Hcno S-4aCTH4; 

r/ TpeKH MHoroaapRAHblX et>parMeHToB HaneTalO~ero RApa c aapR
AaM'" Z ~ 2. PaaAeneHHe et>parMeHToB no aapRAaM npoBoAHnOCb Me
TOAaM'" C4eTa 4Hcna AenbTa-3neKTpOHOB ",n'" 4Hcna paapblBOB C AflH
HoH.60nbwe onpeAeneHHo~. 

B COOTBeTCTBH'" c T",nOM TpeKa Bce HcnYCKaeMble npH Baa"'MoAeH
CTB"'H 4aCTH4b1 nOApaaAenRnHCb Ha et>parMeHTbI RApa-CHapRAa ~C c 
aapRAaMH Z = 1,2,3 •.. 10, et>parMeHTbI RApa-MHweHH ~M /K HHM OTHO
c~nHCb h-4aCTH4b1, TO eCTb H g- H b-4aCTH4b1/ H 4aCTH4b1 Ha 06
nacra BaaHMoAeHcTB"'R / S -4aCTH4b1/• 

AnR Ka>KAoro c06b1THR onpeAenRnCR YHOCHMbI~ et>C nonHbI~ aapRA 
Z* = 1:n i Z i' rAe ni - 4",cno 4JparMeHTOB c 3apRAOM Z i . 4Hcno npo
B3aHMOAeHCTBoaaBwHX HYKnOHOB RApa-CHapRAa onpeAenRnOCb KaK 
11 =A-(A/Z)Z*, rAe A H Z - Macca H aapRA RApa-CHapRAa. AnR 
Ka*A0ro TpeKa 6b1nH H3MepeHbI: nonRpHblH yron 8 - npocTpaHcTBeH
HbI~' yron Me>KAY HanpaBneHweM nepsH4Horo TpeKa H AaHHblM TpeKOM. 
H a3H~YTanbHblH yron ~ - yron MemAY npoeK4HeH AaHHoro TpeKa 
Ha a3HMYTanbHYlO nnOCKOCTb, nepneHAHKynRpHYID K HanpaBneHHIO . 
nepBH4Horo TpeKa, H nepneHAHKynRpoM K 3TOMY HanpaaneHHIO, ne
>KatqHM B aa"'MYTanbHOH nnOCKOCTH H OAHOBpeMeHHO 'B nnOCKOCTH <1>0
~03MynbcHoHHoro cnOR. HanpaBneHHe OTC4eTa yrna ~ CO CTOpOHbI 
nepBH4Horo TpeKa - ot nepneHAwKynRpa no 4aCOBO~ CTpenKe. 
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3. KPHTEPH~ OT60PA 

Hcn011baOBaIU1Cb ABa IIICXOAHblX Ha60pa C06b1TIIl~ nplll Heynpyrlllx 
BaaIllMOAe~CTBIIlRX RAep 22Ne c RApaMIIl <t>OT03MY11·bCIIlIll. nepBbl~ Ha
60p COCTOR11 lIIa 4307 C06@TIIl~, lIlaMepeHH~X B 3KcneplllMeHTe. BTO
po~ cOAepma11 4976 C06~TIIl~, CMOAe11l1lpOBaHH~X Ha 3BM no KaCKaAHO
IIIcnapIllTe11bHo~ MOAe11~15/c Y4eTOM YC110BIIl~ 3KcnepIllMeHTa.A11R Aa11b
He~wero aHalllllaa B o6C>IIlX Ha60pax oT6l1lpa11I1lCb C06blTIIlR c 411lC110M 
<t>M, paBH~M N h ~8, COAepma~lIle no Kpa~He~ Mepe ABa <t>C c aapR
AaM~'1 Z ~ 2. TaKIIlM cnocoõoa 6bl1111l BblAe11eHbl BaaIllMoAe~cTBIIlR c 
RApaMIIl Ag, Br c 6011bWO~ MHO)l(eCTBeHHOCTblO <t>C 11I <t>M. AnR sxcne
plllMeHTa11bHoro Ha60pa - 366 C06bITIIl~ "3KC", A11R CMOAeIJlIlpOBaHHO
ro - 155 C06b1TIIl~ IIKHM". 

4. MHomECTBEHHOCT~ 

CpeAHlIle.xapaKTeplllCTIIlKIIl no MHomeCTBeHHOCTIIl <t>C 11I <t>M paa1111l4
HblX TlIlnOB nplllBeAeHbl B Ta611. 1. 3Aecb <os> ,<Og > 11I <oh> 060
aHa4alOT cpenuae 411lC11a 's-, g - 11I b -4aCT1Il4 COOTBeTCTBeHHO, a 
<OPF(Z=1)> ,< 0PF(Z=2) > 11I <oPF(Z=3»- cpeAt'i\-1e 411lC11a 

<t>C cOOTBeTCTBeHHO c aapRAaMIIl Z = 1, Z = 2 11I Z = 3. Pacnpenene
HIIlR no MHomecTBeHHOCT~ nOKa3aH~ Ha plllC. 1 11I 2, lIla KOTOp~X, 

TaK me KaK 11I 11I3 Ta6111ll4~, MomHO BIIlAeTb, 4TO KaCKaAHO-IIlCnaplll
Te11bHaR MOAe11b nllOXO onlllC~BaeT 3KcnepIllMeHTa11bH~e xapaKTep~c

TIIlKIIl no MHomeCTBeHHOCTIIl B oTo6paHHOM K11acce C06~TIIl~. Aame 411lC
110 oT06paHH~X B 3KcneplllMeHTe C06~TIIl~ /366 C06~TIIl~ 3KC/ OKaaa
110Cb 6011bwe, 4eM n011Y4eHO no MOAeJ1111 /155 C06b1TIIl~ KHM/, XOTR 

Ha60~ i06~TIIl~, paa~rpaHH~X no MOAe1111l /4976/, 6011bwe 3Kcneplll
MeHTa11bHoro /4307/. CpeAHlIle MHomeCTBeHHOCTIIl 'S - 11I g -4aCT1Il4 
B C06~TIIlRX 3KC aaMeTHO 6011bwe, 4eM B KHM. ECTb paa1111l4l1lR MemAY 
3KC 11I KHM B pacnpeAeneHIIlRX MHomeCTBeHHOCTe~ Os 11I 0g /plllc.la,6/. 

TaÕJIHI~a 1 

CpeAHHe MHo~eCTBeHHOCTH ~parMeHTOB H S-qaCTH~ 

lJHcno <O > ,.<0 > <n h> <O > < I}> > < n >
OToõpaH- s g PF(Z=1). F(:lF2) PF(Z=3) 

HbIX CO-
ÕbITHH 

3KC 366 8;3S±O,27 7,58±O,23 7 ,63± 0,17 l,a>±O.06 1.97±O,04 0,39± 0.03 

KHM 155 5,33±O,2Z 5,83±O,27 7.93±O,39 3,1S±0,14 l,98±O,05 O,18±0.03 
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PHC. 1. PacnpegeneHHH no MHo~eCTBeHHOCTH: a - S-qaCTH~, 

Õ - g-qaCTH~, B - b-qaCTH~. Henpep~BHaH JIHHHH - 3KC
rrepHMeHT, WTpHXOBaH - KacKagHo-HcnapHTeJIbHaH MOAeJIb. 
HOPMHPOBaH~ Ha 100 COÕMTHll. 

AnR 3KC C06~TIIl~ OHIIl wlIlpe, 4eM B KHM. 4TO KacaeTCR b-4acTIIl4, 
CIIlTya411lR 3AeCb IIlHaR: XOTR aHa4eHIIlR <oh> B 3KC 11I KHM cor11acy
IOTCR MemAY c060~, Uh -pacnpeAeneHIIlR Iplllc. lBI CIIl11bHO OT1111l4a
IOTCR, A11R 3KC C06b1TIIl~ OHIIl yxe , 4eM B KHM. Ha puc , 2a BIIlAHO, 
4TO B KHM aaB~weHO 411lC110 <t>C c Z = 1. 3TO, nO-BIIlAIIlMOMY, OTpa
xaercn Ha Be1111l411lHe < n s > • AHa1111l3 Ta611. 1, puc , 1 11I 2 noxa
3~BaeT, 4TO KacKaAHO-IIlCnapIllTe11bHaR MOAe11b n110XO onlllC~BaeT 

npoueccu <t>parMeHTa411l1ll. HlIlme 6YAYT paccaorpeau yr'noaue xapax
TeplllCTIIlKIIl <t>C 11I <t>M A11R cpaBHeHIIlR c npeACKaaaHIIlRMIIl rIllAPoAIIlHaMIIl
4ecKo~ MOAe1111l OTHOCIIlTe11bHo R B11eHIIl~ OTCKOKa 11I 60KOBoro Bbl6poca. 
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3. KP~TEP~~ OT60PA 

~cn011b30BaJWICb ABa ~CXOAHbIX Ha60pa C06bIT~H npa Heynpyr~x 
B3aVlMOAeHCTBVlRX RAep 22Ne c RApaM~ et>OT03MY11·bC~~. nepBblH Ha
60p COCTOR11 Vl3 4307 C06~T~H, ~3MepeHHWX B 3Kcnep~MeHTe. BTO
POH cOAepma11 4976 C06~T~R, cMOAe11~pOBaHHWX Ha 3BM no KaCKaAHO
Vlcnap~Te11bHoH MOAe11~15!c Y4eToM YC110B~H 3Kcnep~MeHTa.~11R Aa11b
HeRwero aHa11Vl3a B 060~x Ha60pax oT6~pa11~cb C06WT~R c 4~C110M 

<1>M, paBHblM N h ~ 8, conepxaume no KpaRHeH Mepe ABa <1>C c aapa
AaM~ Z ~ 2. TaK~M cnocoõox 6bl11~ BblAeJ1eHbl B3a~MoAeHcTB~R c 
RApaM~ Ag, Br c 6011bWOH MHO>l{eCTBeHHOCTblO <1>C ~ <1>M. AnR axcne
p~MeHTa11bHoro Ha60pa - 366 C06bIT~H 13KC", A11R CMoAe11~pOBaHHO
ro - 155 C06bIT~H "K~M". 

4. MHomECTBEHHOCl~ 

CpeAH~e. xapaxrepac'raxa no MHomeCTBeHHOCT~ <1>C ~ <1>M pa_311~4

HblX T~nOB np~BeAeHbl B Ta611. 1. 3Aecb < os> ,< 0g > ~ < o b > 060
3Ha4alOT cpeAH~e 4~C11a 's-, g - ~ b -4aCT~1..t COOTBeTCTBeHHO, a 

<oPF(Z=1) > ,< 0PF(Z=2) > ~ <oPF(Z=3» - cpenuae 4~C11a 
<1>C COOTBeTCTBeHHO c 3apRAaM~ Z = 1, Z = 2 ~ Z = 3. Pacnpenene
HVlR no MHomeCTBeHHOCTH nOKa3aH~ Ha p~C. 1 ~ 2, ~3 KOTOpWX, 
TaK me KaK ~ ~3 Ta6J1~I..t~, MomHO B~AeTb, 4TO KaCKaAHo-~cnap~
Te11bHaR MOAeJ1b n110XO onacuaaer 3Kcnep~MeHTa11bHble xapakrepac
T~KVI no MHomeCTBeHHOCT~ B oT06paHHoM K11acce C06~T~H. Aame 4~C


110 o roõpauaux B akcnepaxe-rre C06b1THH /366 C06bIT~H 3KC/ OKa3a

110Cb 6011bwe, 4eM n011Y4eHO no MOAeJl~ /155 C06bIT~H K~M/, XOTR
 

Ha60p C06bIT~H, pa3blrpaHHblX no MOAe11~ /4976/, 6011bwe axcnepa

MeHTa11bHoro /4307/. CpeAH~e MHomeCTBeHHOCT~ 's- ~ g-4acT~4
 
B C06bIT~RX 3KC 3aMeTHO 6011bwe, 4eM B K~M. ECTb pa311~4~R MemAY
 
3KC ~ K~M B pacnpeAe11eH~RX MHomeCTBeHHOCTeR Os ~ 0g /p~c.la,6/.
 

Ta6JIHIJ;a 1 

CpegHHe MHo~eCTBeHHOCTH ~parMeHTOB H s-qaCTHIJ; 

tfuCJIO <O > <O > <Ob> <O >.< I\> > < n >s goTo6paH- PF(Z=1). F( Z=~ PF(Z=3) 
HhIX CO
6bITHH 

3KC 366 8;~±O,27 7,58±O,23 7 ,63± 0,17 l,a>±O,06 l,97±O,04 O,39± 0,03 

KHM 155 5,33±O,22 5,83±O,27 7,93±O,39 3,1S±O,14 l,98±O,05 O,lS± 0,03 
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no MHo~eCTBeHHOCTH: a - S-qaCTHI.J;, 
6 - g-qaCTHIJ;, B - b-qaCTHIJ;. Henpep~BHaH nHHHH - 3KC
nepHMeHT, mTpHXOBaH - KacKagHo-HcnapHTeITbHaH MOgeJIb. 
HOPMHPOBaH~ Ha 100 C06~THfi. 

~11R 3KC C06WT~H OH~ w~pe, 4eM B K~M. 4TO KacaeTCR b-4acT~4, 
ca ryauaa snecs ~HaR: XOTR 3Ha4eH~R < n b > B 3KC ~ K~M cornecy
IOTCR MemAY c060R, 0b-pacnpeAe11eH~R Ip~c. lB/ C~11bHO OT11~4a
IOTCR, A11R 3KC C06WT~H ~HVI yme, 4eM B K~M. Ha p~C. 2a B~AHO, 
4TO B K~M 3aBblweHO 4HC11Q <1>C c Z = 1. 3TO, nO-BHAHMOMY, OTpa
xaerca Ha Be11H4HHe < n s > • AHa11~3 Taõ11. 1, pHC. 1 H 2 noxa
3b1BaeT, 4TO KacKaAHo-HcnapHTe11bHaR MOAe11b n110XO onHCWBaeT 
npoueccu <1>parMeHTal~HH. HHme 6YAY",: paccao'rpeuu yrnoaue xapax
TepHCTHKH <1>C H <1>M A11R cpaBHeHHR c npeACKa3aHHRMH rHAPoAHHaMH
4eCKOH MOAeJ1H OTHOCHTe11bHO RB11eHHH OTCKOKa H 60KOBoro ,Bbl6poca. 
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PHC. 1. PacnpegeJIeHHH 



nY411lTb' nepeAaHHbI~ <pparMeHTaM cpeAH'1~ nonepeunuã IIlMnYJ1bC Pt • 

Cpenuee 3Ha4eHIIle yrna () p BeKTopOB Vp paBHO'<() p > = 0,73+0,03. 
EClllll C4I1lTaTb, 4TO IIlMnYllbC Ka)f{.qoro <pparMeHTa· paaea..... 4, 1 f'3B/c 
Ha HYKllOH, nepeAaHHbI~ cpeAHIIl~ nonepe4HbI~ IIlMnYllbC 6YAeT paBeH 

'IPt = 52 M3B/c Ha HYKnOH. II
I:flllAPoAIIlHaMIIl4ecKaR MOAellb npeACKa3b1BaeT, 4TO MaKC~MYM pac 'I 

npeAeneHIIlR yrlla nOTOKa CMe~aeTCR B CTOPOHY 6011bWIIlX yrlloB nplll 
YMeHbweH1Il1ll napaMeTpa CTOllKHOBeHIIlR, 11I ClleAoBaTellbHO - c YBelllll4e li 
HlIleM MHQ)f{eCTBeHHOCTIIl ~ B CBR311l C 3TIIlM IIlHTepeCHO õuno cpaBHIIlTb ,) 
pacnpeneneuaa yrna ()T AnR <t>M nplll pa3111ll4Hb1X 3Ha4eHIIlRX MHO>KeCT .b' 
BeHHOCTIIl N h • CTaTIIlCTIIlKa C06b1TIIl~ He n03BOllRJ1a npOBeCTIIl cpaa ti 
HeHlIle AllR HeCKOllbKIIlX IIlHTepBallOB 3Ha4eHIIl~ Nh • Ha plllC. 4 nplllBe

(J'r AeHbl pecnpeneneaaa dN/ dcosé AllR ABYX rpyrm C06b1TIIl~: N h < 14 11I 
Nh ~ 14. J,lllR MHQ)f{eCTBeHHOCTI;1 Nh ~ 14 MO)f{HO 3aMeTIIlTb CMe~eHlIle 

'~l 

MaKCIIlMYMa pacnpeneneaaa B CTOPOHY YBelllll4eHIIlR yrrra ()T • TaKO~ 

3<p<peKT 60KOBoro Bbl6poca <pparMeHTOB RApa-MlIlweHIIl Ha611DAallcR B 
paõorax /4. &/ 
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PHCe 4. YrnoB~e pacnpeAeneHHH CYMMapHb~
 

BeKTopOB ~parMeHToB HAep Ag, Br: a - co

ÓbITHH c Nh .< 14, Ó - COÓbITHH c Nh 2: 14,
 

.. B npOH3BonbHbIX eAHHHnax. 

Ha puc , 5 nOKa3aHO pacnpeneneaae pa3H~CTI;1 yr~oB 'cI>p ,11I ~T ' 
3aAalO~j.I1X HanpaBlleHIIlR CYMMapHblX BeKTopOB V p 11I V T B npoexuua 

PHC. 5. PacnpeAeneHHe no yrny 
38 ~cI> Me~y CYMMapHb~H BeKTopaMH 

~parMeHToB Hgep 22Ne H ~parMeH
34 TOB HAep Ag, Br B npoeKnHH Ha 

a3HMYTanbHYW nnOCKOCTb. 

30 
Ha a311lMYTallbHYIO nllockoCTb, ~cI> = 

e
<J 
-o 
<, 

26 = I <llp - <I> TI. Cpenuee 3Ha4eHIIle 
~cI> = /107+3/0 • B pacnpeneneuua 

z 
-d 2.2 06HapY)f{IIlBaeTCR RBHaR TeHAeH~IIlR 

K npoTIIlBOnOllO)f{HO~ HanpaBlleHHOC

18 
TIIl BeKTopOB. 
YKa3aHIIleM Ha 

3TO 
TO, 

MomeT CllY)f{lIlTb 
4TO B 1Il3Y4ae

14 
MblX C06b1TIIlRX npeAn04TIIlTellbHee 
pealllll3yeTcR cIIlTya~IIlR, KorAa 

10 
CYMMapHble BeKTopbl 
TIIl~ Vp 11I VT nexar 

nOTOKOB 4ac
B OAHOl1 nnoc

KOCTIIl, a IIlX npOeK~1Il1ll Ha a3I1lMY

20 60 100 140 180 
TallbHYIO nnOCKOCTb HanpaBneHbI 

~ep (rpoa) B npOTIIlBOnOllO)f{Hble CTOpOHbI. 3TO 
corllacyeTcR c r1llAPoAIIlHaMIIl4ec
KO~ KapTI;1HO~ CTOllKHOBeHIIlR RAep. 

;.. 

6. HMnYflbCH~E PAcnPEAEflEHHR 4>PAfMEHTOB 

Ecnu C4I1lTaTb, 4TO cYMMapHbl~ BeKTOp Vp uanpaanea BAOllb CYM
MapHoro BeKTopa I;1MnYllbCOB, TO, 3HaR yrllbl ~cnYCKaHIIlR <pparMeH
TOB OTHOCIIlTellbHO BeKTopa Vp 11I c~poeKTIIlPOBaB IIlX Ha nllOCKOCTb, 
3jAaBaeMYIO HanpaBlleHl;1eM ABlIl)f{eHI;1R HalleTalO~ero RApa 1;1 BeKTopOM 
Vp , MO)f{HO nOllY41;1Tb KOMnOHeHTbl I;1MnYllbCOB <pparMeHTOB B CI;1CTeMe 

nOKOR HaneTalO~ero RApa Pp roj = 4100.AF:' ()proj M3B/c, rne A F -
Macca <pparMeHTa, ()proj - npOeK~IIlR yrlla IIlcnYCKaHIIlR OTHOCI;1TenbHO 
Vp • Pacnpeneneaaa Pproj. MO)f{HO CpaBHI;1Tb c TeOpeTI;14eCKI;1MI;1 pac
4eTaMIIl. 

nOCKOllbKY 3Ha4eHIIlR ÁF npl;1 Z = 2 He 6b1111;1 1Il3BeCTHbI, YA06HO 
6b1110 npOBeCTI;1 cpaBHeHlIle B TepMI;1HaX yrlla ()proj , BBeAR B paC4e
TbI BeCOBble <paKTopbl, COOTBeTCTBYIO~l;1e 3Kcnepl;1MeHTallbHOMY BblXOAY 
<pparMeHToB pa3111ll4Ho~ MaCCbI. 

$parMeHTa~~1O RAep nplll BblCOKO~ 3Heprllllll B KBaHTOBOMexaHIIl4ec
KOM nOAXOAe c IIlCnOllb30BaHI;1eM npl;1611Ill)f{eHIIlR I\BHe3anHoro B036Y)f{
AeHIIlR" 11I BOllHOBO~ <PYHK~1Il1;1 RApa B3RTO~ 11I3 MOAelllll 060n04eK, 
paCCMaTplllBalllll aBTopbl pa60TbI/~!. Ha~AeHO, 4TO I;1MnYllbCHble pac
npeAeneHIIlR /KOMnOHeHT HMnYllbCOB/ <pparMeHTOB B CIIlCTeMe nOKóR 

8 t:" 9 



il
 
HaneTa~~ero RApa 8 nepBOM npH6nHmeHHH XOPOWO annpOKCHMHPY~TCR 

pacnpeAeneHHRMH raycca co CTaHAapTH~MH OTKnOHeHHRMH 

Y2
fj. = [meuA F(A p-AF)/2Ap ] • /1/ 

rAe Ap - MaCCOBoe 4Hcno HaneTalQ~erO RApa, AF - MaCCOBoe 4Hcno 
ct>parMeHTa, m - Macca npOTOHa 8 M3B, a eu - 42 A:p'd3 - 25A:p2/3. 

no ct>opMyne /1/ Bbl4HcnRnHCb BenH4HHbI fj. AJlR ct>parMeHTOB paa
nJ;14HOIIt MaCCbl. CTaHAapTHble OTKnOHeHHR COOTBeTCTBY~~J;1X yrnoaux 
pacnpeneneaaã S() roj = I!!. 57,3/4100· AF. npH onpeneneuau B3Be
weHHblX 3Ha4eHHIIt X()proj J;1CnOnb30BanHCb aecoaue ct>aKTopbl, Hai:1AeH
H~e B HaweM 3KCnepJ;1MeHTe/l~ AnR OAH03apRAHblX ct>parMeHTOB H B 
paõore /rs/ AnR ct>parMeHTOB c 3apRAoM Z = 2. Peayns ra'ru pacuere 
npHBeAeH~ B Ta6n. 2. 

Ta6nH~a 2 
CTaH~apHTHhle OTKnOHeHHH yrnoBbm H HMnynbcHbm pacnpe~ene
HHH ~parMeHTOB H~pa 22 Ne• 

H30Ton Bec l'.I,M3B/c S()proj • r pan â()proj • r-pan Mproj' r-pan 

p acuer 3KcnepHM. 

IH 0,63 76 1,05 0,92 0,93.:!:.0,01 
2H 0,27 104 0,73 
3H 0,10 125 0,58 

3He 0,24 125 0,58 0,51 O, 56.:!:.0,01 
4He 0,76 140 0,49I 

Ha pHC. 6 nOKaaaHbI 3KcnepHMeHTanbHble pacnpeAeneHHR yrna 
()proj AnR ct>parMeHTOB c aapRAaMH Z = 1 H Z = 2, a TaKme pe3ynb
TaT ct>HTHpOBaHHR pacnpeAeneHHR raycca 

/2/N«()proj) = eonst . exp(-()iroj /2fj.2()proj ). 

nOnY4eHHble 3Ha4eHHR CTaHAapTHblX OTKnoHeHHi:1 fj.()proj AaHbI B Ta6n.2. 
CpaBHeHHe paCC4HTaHHblX H 3KcnepHMeHTanbHblX 3Ha4eHHIltI!!()pmi no
Ka3b1BaeT xopowee cornaCHe TeopHH c 3KcnepHMeHTOM. 3TO KOC8eH
HO CBHAeTenbcTByeT o TOM, 4TO yron nOTOKa 3HeprHH ~parMeHTOB 

HaneTa~~ero RApa OTnH4eH OT 00. 
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300 

PHC. 6. YrnOBbIe pacnp enerrexaa a) z..2 
~parMeHToB H~pa 22 Ne c 3apH~aMH 

Ô) l=~ Z = 1 H Z = 2 OTHOCHTenbHO CYM
MapHoro BeKTopa B npoeK~HH Ha 
nnocKOCTb peaK~HH. 

-2j)-lj) o ',0 21J -3,0 -2IJ -1.0 O ',0 21J 3,0
 

8prol ('lpaõ)
 

7. 3AKnIOYEH~E
 

~ccneAOSaHJ;1e B~AeneHHoro Knacca KBa3J;1nepJ;1ct>epJ;14eCKJ;1X CTonK

HOSeHJ;111t F1Aep 22Ne c RApaMJ;1 Cl>oT03MynbCJ;1J;1 Ag , Br npa J;1Mnynbce 
4,1 A·r3B/c nOKa3ano: 

a/ KaCKaAHO-J;1CnapJ;1TenbHaR MOAenb He SOCnp0J;13,BOAJ;1T xapaKTe
PJ;1CTJ;1KJ;1 CTonKHOBeHJ;1I1t; 

6/ yrnoaue pacnpeneneuua pe3ynbTJ;1pYIO~J;1X BeKTopOB ct>parMeH
TOB nOKa3~BaIOT cy~ecTBOBaHJ;1e KOnneKTJ;1BH~X nOTOKOB 4aCTJ;1~: 3ct>
$eKTa OTCKOKa ct>parMeHTOB HaneTalO~ero RApa J;1 3ct>ct>eKTa 60KOBoro 
B~6poca ct>parMeHTOs RApa-MJ;1WeHJ;1. 

0AJ;1H J;13 aBTopOB, A.3nb-HarJ;1,6narOAapJ;1T AJ;1peK~J;11O O~~~ 3a 
npeAOCTasneHHYIO B03MomHOCTb pa60TaTb B na60paTOpJ;1J;1 S~COKJ;1X 

3HeprJ;111t O~~~. 
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BaHHHK E.n. H Ap. PI-87-546 
Haõrncnenae I<OJIJIeKTHBHoro rrOTOKa 'tJaCTH~ B 
CTonKHOBeHHRX Rgep 22Ne c RgpaMH Ág H Br 
B ~oTo~MynbcHH rrpH HMrrYJIbCe 4,1 A·f3B/c 

B CTOJIKHOBeHHRX Rgep 22Ne c RgpaMH ~OT03MYJlbCHH Ag, Br 
npH HMnYJIbCe 4, 1 A· f3B/ c o-ro õpaasr CJIyqaH KBa3HrrepH~epH'tJec-; 

KHX B3aHMogeHcTBHH c HcrrYCKaHHeM ÕOJIblIlOrO 'tJHCJIa ~parMeHToB,. 

KacKagHo-HcrrapHTeJIbHaH MOgeJIb He BocrrpOH3BOAHT xapaKTepHC
THKH COÕbITHH. YrJIOBbIe p acrrpenerrenaa H KOppeJIR~HH MeJK,IJ;Y 
~parMeHTaMH HaJIeTaID~ero Hgpa H Hgpa-MHlIleH~ rrOKa3MBaIDT 
"OTCKOK" ~parMeaTOB aane-rasnner-o arrpa H "ÕOKOBOH BbIÕPOC" 
~parMeHTOB Rp;pa-MHlIleHH. 

PaÕOTa BbmOJIHeHa B Jlaõopa'ropna BbICOKHX 3HeprHH OH:51H:. 

Ilpenpanr Oõsenaaenaoro HHCTKI'YTa H,lJ.epHhIX HCCJIe,lJ.OBaHHH. ,lly6Ha 1987 

ITepeBog aBTopoB. 

Bannik B.P. et aI. PI-87-546 
Observation of Particle Collective Flux 
in the Collisions of 4.1 A·GeV/c 22Ne with 
Ag, Br Emulsion Nuclei 

In the collisions of 4.1 A·GeV/c 22Ne with Ag, Br emul
sion nuclei, events exhibiting projectile and target frag
mentation have been selected. The characteristics of these 
events are not reprod~ced by the cascade-evaporation mo
deI. The angular distributions and correlation between 
projectile and target fragments have shown the "bounce 
off" of the former and the "side splash" of the latter. 

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