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1. BBEAEHI1E 

B noeneAHHe roA~ eTano 04eBHAH~M, 4TO HenonbaoeaHHe aToM­
H~x RAep B Ka4eeTBe MHWeHeH n03BOnReT nony4HTb aamHyD HH~op­
Ma~HD 0 npoeTpaHeTBeHHO-epeMeHHOH eTpyKType RAep H aApOHOB. 
6narOAapR 60nbWOMy 4Heny npOBeAeHH~X 3KenepHMeHTOB no 
aApoH-RAePH~M ~A) eaaHMOAeHeTBHR~ YAanoeb yeTaHOBHTb, 4TO 
MHOmeeTBeHHOe o6pa30BaHHe 4aeTH~ Ha RApax npeAeTaBnReT eo60H 
enomH~H npo~eee, e04eTa~HH B ee6e HeeKOflbKO MeXaHH3MOB 
pOmAeHHR 4aeTH~, OTHOeHTenbH~H BKflaA KOTOp~X H3MeHReTeR e poe­
TOM KaK 3HepntH, TaK H C MaeeOBbiM 4HenOM (A) RApa-MHWeHH. 

06HapymeHO OAHO H3 ~YHAaMeHTanbH~X eBOHeTB B3aHMOAeHeTBHH 
4aeTH~ e RApaMH - BTOPH4Hble aApoH~ 6onbWHX 3HeprHH He ~OpMH­
pyDTeR MrHOBeHHO. 3TOT ~aKT, B 4aeTHOeTH, npHBen K HAee 0 
He06XOAHMOeTH BBeAeHHR TaKoro BamHOrO napaMeTpa, KaK 11BpeMR 
IAnHHa/ ~opMHpoBaHHR" aAPOHOB /H3 KeapKoe HnH rnooHoa/, ee­
nH4HHa r cP KOTOporo 3aBHeHT OT MOAeflbHOrO nOAXOAa /l·S/. Ha­
npHMep, B paMKaX KBapKOB~X MOAeneH IS/ 3Ha4eHHe r cP onpeAenReT­
eR eOOTHOWeHHeM 

~ ~ 
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reP .. mft .. (0,2-0,3)r3B 2 
/1/ 

OTKYAa BHAHO, 4TO BTOpH4H~e aApOH~ e HMnynbeaMH P >/4-5/ r38/e 
$OpMHPYDTeR H3 KBapKOB HflH rnDOHOB Ha 6onbWHX paeeTORHHRX 

~r~~ 3 ~M) H n03TOMY npOXOART RAPO, npaKTH4eeKH He 

B3aHMOAeHeTByR. 
TaKHM o6paaoM, H3MepeHHe AnHH~ ~opMHposaHHR aApOHOB RBnReT­

eR BeebMa aKTyanbHOH 3aAa4eH H eBR3aHO, B 4aeTHOeTH, e onpe­
AeneHHeM BKflaAa npo~eeeOB BHYTPHRAepHoro nepepaeeeRHHR BTOpH4-
HbiX aApOHOB , pomAeHHbiX B RApe . 

PeweHHe 3TOH npo6neM~ eBR3~eaeTeR e H3y4eHHeM nenToH-RAep­
H~x ~A) B3aHMOAeHeTBHH, TaK KaK nenTOH~ /HanpHMep, HeHTpH-
HO/ He y4aeTBYDT B eHflbH~X B3aHMOAeHeTBHRX H B eBR3H e 3THM 
aApOH~, o6pa30BaHH~e Ha OAHOM H3 BHyTpHRAePH~X HYKflOHOB, 
RBflRDTeR 11pOmAeHH~MH11 4aeTH~aMH, BpeMR f!>OpMHPOBaHHR KOTOp~X 
MOmHO OnpeAeflHTb, HeeneAYR A -aaBHeHMOeTH xapaKTepHeTHK aApO­
HOB B rny60KOHeynpyrOM fA -paeeeRHHH. C APYrOH eTOpOH~, 
npeHMy~eeTBO HenOnb30BaHHR nenTOHHbiX ny4KOB 3aKnD4aeTeR TaK-
me B TOM, 4TO B rny60KOHeynpyrHX fA -eaaHMOAeHeTBHRX, KaK 
OmHAaeTeR 8 HeKOTOpbiX TeOpeTH4eeKHX MOAeflRX /eM., HanpHMep,/ 2/ /, 
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8 v P. Ne- 1-1 i/P. Ne -83aHMOAeikTBHRX 80 MHoroM aHai10rH4Hbl 
aApOH-RAePHbiM coyAapeHHRM npH 3K8H8alleHTHOH 3HeprHH. B 4acT­
HOCTH, OfiHapy>KeHO, 4TO A -3a8HCHMOCTH HHKS1103H8HbiX cneKTpo8 
8TOpH4HbiX 17+-Me30H08 8 Vp. (vp. )Ne -83aHMOAEtHCT8HRX 8 npe-
AellaX norpewHocTeH co8naAaiOT c AaHHbiMH A11R 11- Ne -coyAapeHHH. 
Co8naAeHHe C80HCT8 aApOH08 OTMe4allOCb TaK>Ke npH HCCS1eA08aHHH 
hp- H v(ii") p -coyAaPeHHH /10/. 

B nllaHHPYeMOM 3KcnepHMeHTe npeAilaraeTcR HCC11eA08aTb 3TOT 
80npoc AeTallbHee, TaK KaK fiYAYT HCnOS1b308aHbl RApa C WHpOKHM 
AHana3oHo~~ A /aT 12 AO .. zoo/. 

0TMeTHM TaK>Ke, 4TO HCCI1eA08aHHe A-3a8HCHMOCTH HHKS1103H8-
HbiX cneKTpD8 8TOPH4Hb1X aAp0H08 8 HeHTPHHO-RAepHbiX COYAapeHHRX 
He06XOAHMO AllR np08epKH npHH~HnHallbHO 8a>KHbiX pa311H4aiO~HXCR 

TeopeTH4eCKHX MOAelleH /K8apK08biX, KaCKaAHbiX, MOAellH KOre­
peHTHOH TpyfiKH H T.A./, a TaK>Ke A11R onpeAelleHHR 8KilaAa npo­
~eCC08 8HYTPHRAepHOrO nepepacceRHHR aAPOH08. npH 3TOM OCOfieH­
HO HHTepeCHbiM npeACTa811ReTCR H3y4eHHe AH~epeH~HallbHbiX Ce4e­
HHH npOTOH08, nHOH08 H CTpaHHbiX 4aCTH~ 8 3a8HCHMOCTH OT ne­
peMeHHbiX rlly6oKOHeynpyroro vA -pacceRHHR. 

3. H3y4eHHe KOppeSlR~HH 8TOpH4HbiX nHOH08 H npOTOH08 8 vA­
l-l vA-83aHMOAeHCT8HRX. 

B HaCTOR~ee 8peMR TaKOH 3KcnepHMeHTallbHOH HH~OpMa~HH o 
llenTOH-RAepHbiX npo~eccax HeT, TaK >Ke KaK H TeOpeTH4eCKHX 
npeACKa3aHHH. 

h OnnPnPnP~~p Ce4e~~~ onoa3o8aH~R Me30HHbiX pe30HaHC08 
(p0 , W, f) . . H H30fiap. 

3Ta npo611eMa HHTepeCHa TeM, 4TO COrllaCHO K8apK08biM MOAellRM 
I eM. , HanpHMep, 1 11, 121 I ocH08HbiMH HCT04HHKaMH 8TOpH4HbiX 
nHOH08 npH ~parMeHTa~HH K8apK08 R811RIOTCR Me30HHble pe30HaHCbl. 
Y4HTbl8aR TOT ~aKT, 4TO 8peMeHa >KH3HH pe30HaHC08 C0CTa811RIOT 
nopRAKa 10-22 -10-24c, 8 nSlaHHpyeMOM 3KCnepHMeHTe MO>KHO nOSly-
41-!Tb HH~OpMa~HIO 0 11AS1HHe ~OpMHp08aHHR 11 aAPOH08 Ha paCCTORHHRX 
-1 ~M. 

5. HcclleAo8aHHe npo~ecco8 o6pa308aHHR KYMYI1RTH8Hb1X 4aCTH~, 
8 4aCTHOCTH, npOTOH08 8 vA- H vA-s3aHMOAeHCT8HRX. ~aHHaR 
npo611eMa C8R3aHa C 80npocaMH H3y4eHHR llOKallbHbiX C80HCT8 RAep­
HOH MaTepHH /MallOHYKilOHHble accO~Ha~HH, KOppeS1Hp08aHHble CHCTeMb1 1 
MyllbTHK8apK08ble COCTORHHR, ~lliOKTOHbl H T.n./. B COOT8eTCT8HH 
c TeopeTH4eCKHMH npeAcKa3aHHRMH 3~eKTbl 110Kai1H3a~HH HYKI10H08 
Ha MallbiX paCCTORHHRX AOillKHbl OCOfieHHO 4eTKO npOR8HTb cefiR 
8 rSlyfiOKOHeynpyrHX llenTOH-RAepHbiX 83aHMOAeHCT8HRX /eM., Ha­
npHMep, /18/ I. 

B npeAilaraeMOM 3KcnepHMeHTe 6yAeT 803MO>KHOCTb HCC11eA08aTb 
xapaKTepHCT~KH KYMYI1RT~8HbiX npOTOH08 8 3a8~CHMOCT~ OT Mac­
C080rO 41-!Cila RApa-MHWeHH 8 v(wA-83aHMOAeHCT8HRX, a TaK>Ke 
OT nepeMeHHbiX rllyfiOKOHeynpyroro pacceRHHR. nolly4eHHble pe3yllb-

TaTbl npeACTa811RIOT fiOSlbWOH HHTepec 8 C8eTe np08epKH MOAelleH, 
npeTeHAY~HX Ha onHcaHHe KYMYI1RTH8Horo 3~eKTa. 

npo6SleMa KYMYI1RTH8HOro 3~eKTa TeCHO nepenSleTaeTCR ~ c 80-
npocoM o6 A -3a8HC~MOCTH pacnpeAelleHHH no nepeMeHHbiM rlly6o­
KOHeynpyroro pacceRH~R (Q 2 , X BJ ). B 4aCTHOCT~, HMeiOTCR npeA­
CKa3aHHR/4•181, 4TO 8CileACT8He Cy~eCT808aH~R llOKallbHbiX 8HyTpH­
RAepHbiX CHCTeM C CHilbHOH 3HeprHeH C8R3H 8 rlly60KOHeynpyrOM 
SlenToH-RAepHOM pacceRHHH AOil>KHbl Ha61110AaTbCR co6biTHR co 3Ha-
4eHHRM~ 6bepKeH08CKOH nepeMeHHO~ x81 = Q2 /2mv > 1. B nllaH~pye­
MOM 3KCnep~MeHTe 3TOT 3~eKT /• 0,5%/ MO>KeT fibiTb HafilliOAeH 
Ha CTaTHCTH4eCKH 3Ha4~MOM yp08He. 

3. 3KCnEPHMEHTAnbHAH YCTAHOBKA 

OnHcaHHble 8b1We npo611eMbl npeAilaraeTcR HcclleA08aTb c noMO~biO 
2-MeTp080H nponaH080H ny3blpbK080H KaMepbl. noc11e MOAepHH3a~~H 
KaMepa fiyAeT HMeTb ClleAYIO~He pa3Mepbl: All~Ha - 2,2 M, WHPHHa -
0,7 M ~ r11y6~Ha- 0,7 M; nOSlHbiH 06beM OKOI10 1 M8 • Becb 4yBCT-
8HTellbHbiH 06beM /-0,8 M8/ ~OTOrpa~~pyeTCR 4eTb1PbMR 06beKT~-
8aM~ 4epe3 OAHO CTeKSlO-HillliOMHHaTOp Ha Henep~OpHp08aHHyiO ~OTO­
nSleHKY WHPHHOH 50 MM. 

KaMepa pacnoSlaraeTCR 8 MarHHTe cn-41r c HanpR>KeHHOCTbiO nOSlR 
1,5 T, 4TO o6ecne4~8aeT npH HanollHeHH~ nponaHOM 1-1 All~He TpeKoB 
0,5 M T04HOCTb ~3MepeHHR HMnyllbC08 3apR>KeHHbiX 4aCT~~ He Xy>Ke 
8% AllR 8Cero O>K~AaeMoro HHTep8alla 3HeprHH. 

nocKOilbKY 8 3KCnepHMeHTe npeAS1araeTCR HCC11eA08aTb npo~eCCbl 

T~na /2/ ~ /3/, TO A11R HAeHTH~~Ka~~H 8TOpH4HbiX MIOOH08 ny3blpb­
K08aR KaMepa fiyAeT AOnOSlHeHa 8HeWHHM ~AeHTH~HKaTOpOM MIOOH08 
/eM. p~CYHOK/. 

BHeWHHH ~AeHTH~~KaTOP MIOOH08 /BHM/ npeAr.OilaraeTCR C03AaTb 
Ha OCH08e MYI1bTHnp0801104HbiX nponop~HOHallbHbiX KaMep /MnnK/ 
C n110~aAbiO -1x1 M2 Ka>KAaR. 

ny3blpbK08aR KaMepa 6yAeT OKpy>KeHa npH611H3~TellbHO 27 MnnK, 
ycTaH0811eHHbiMH 8 Tp~ PRAa no 9 WTYK 8 KaW.AOM. TaK~M o6pa3oM, 
3TO n038011HT perHCTpHp08aTb npHfii1H3HTellbHO 90% 8CeX MIOOH08, 
o6pa3o8aHHbiX 8 peaK~~~-~ /2/. 

Me>KAY ny3b1PbK080H KaMepo.:1 1-1 BHM pa3Me~aeTcR norllOTHTellb 
aAPOH08, 8 Ka4eCT8e KOTOpOrO MO>KHO HCnOI1b308aTb fieTOH TOil~H­

HOH .... 3-5 A11HH nor11o~eHHR nHOH08 /90 + 150 eM/. AnR n~OH08, 
Hcny~eHHbiX noA 6ollbWHMH yr11aM~, AOnOilHHTellbHbiM norllOTHTelleM 
6yAeT CllY>KHTb TaK>Ke MarHHT ny3blpbK080H KaMepbl. HcnOI1b308aH~e 

6eTOHa BblrOAHO H3-3a era AeWe8H3Hbl H OTHOCHTellbHO Ma11oro Z 
/Z =12/, 4TO Cy~eCT8eHHO CH~>KaeT 3~~eKTbl MHOrOKpaTHOrO KyS10-
H08CKOrO pacceRHHR. K TOMy >Ke, fieTOH He R811ReTCR MarHHTHbiM 
MaTepHallOM. Hcnollb3YR KOOPAHHaTHble c~rHallbl c MnnK BHMa 1-1 

pe3yllbTaTbl 3KCTpanOS1R~HH /c y4eTOM rpaAHeHTa MarHHTHOrO nOSlR/ 
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CxeMa 2-MeTpoaoft nponauoaoft ny3hipbKoBoft KaMephi. 

KaHAHAaTOB B MIOOHHble TpeKI-1, MOlKHO AOCTaT04HO yeepeHHO HAeHTH­
~~-~~1-!pOBaTb BTOpH4H~e M~OHbl. ~H~OpMa~HA c B~M 6yAeT aanHc~eaTb­
CA Ha MarHHTHYIO neHTY 36M, HaXOAA~ylOCA Ha nHHHH CBA3H OH-
naHH c KalKADH 11a ~mnK. 

4. Q}l{~AJ\EMMI CTAT~CT~KA C06biT~f1 

A. 3apAlKeHH~e TOKIA 

BapHaHT 1: HanonHeHHe KaMep~ nponaHOM c3H8 lp =0,43 rlcM 31. 
B 3TOM cny4ae a 3~eKTHBHOM o6oeMe KaMep~ ~~~180 cMI 
np~-1 HanH41'1H 6ycTepa OlKHAaeTCA ,.Q,06 vA-eaaHMOAei1CTBHH Ha 1 
~HKn ycKopeHHA. HanonHeHHe KaMep~ ¢peoHOM I p =1,5 rlcM

3
1 noa­

eoniAT nony4HTb - 0, 2 co6~THA Ha ~HKn ycKopeHHA. 
BapHaHT 2: pa3Me~eHHe TOHKIAX nnacTHHOK TOn~HHOH 3 MM H3 

MeTanna I Al, Cu, Fe, Ta, W, Pb, ... 1. B cny4ae Hcnonbao­
eaHHR aniOMHHHee~x nnacTIAHOK I p =2, 7 r I eM 31 OlKHAaeTcA - 0, 07 
lnponaH nn10c nnacTHHKal co6~THA Ha ~HKn ycKopeHHR. CooTeeTcT­
BeHHO npl-1 HCnOnb30BaHHH BOnb~paMOB~X nnaCTHHOK lp =19,3 rlcM

31 
OlKHAaeTCR -0,15 C06~THH Ha ~1-!Kn yCKOpeHHA. 

6 

npH onpeAeneHHH A -aaBHCHMOCTH nonH~X ce4eHHH vA-1-1 i/A­
eaaHMOAel::icTBHH MOlKHO pa3MeCTHTb B ny3~pbKOBOH KaMepe nnaCTHH­
KH TOn~HHOH AO 5 CM /10 WTyK/. TorAa OlKHAaeTCA npH6nH3HTenb­
HO 0, 1 C06~TI'IA Ha Al H .. Q, 7 C06b!TI'IA Ha W a a ~HKn yCKOpeHHR. 

CneAOBaTenbHO, npH nony4eHHH C KalKAOH TOHKOfl MHWeHH 
100 T~CA4 KaAPOB /o6~ee 4HCno KaApOB - 10 5 x6 MHWeHeM = 

=600 T~CA4/ aa -1600 4aCOB pa60T~ yCKOPHTenA* MOlKHO 6yAeT 
nony4HTb 3KCnepHMeHTanbH~e AaHHble Ha CTaTHCTHKe '" l1Q T~CA4 
Hel::iTpHHH~x co6btTHA Ha MHWeHAX: C3H8, ~peoH, Al , Cu, Ta H W. 
3Toro MaTepHana 6yAeT anonHe AOCTaT04HO AnA peweHHA nepe4Hc­
neHHbiX Bbtwe npo6neM. 

Ecn~-1 COOTHOWeHHe HeATpHHO 1-1 aHTI'!HeATpHHO B nepBI-14HOM ny4Ke 
6yAeT ., 2: 1, TO Ha TOM lKe 41-!Cne KaAPOB OlKHAaeTCA ., 7 TbiCA4 
aHTHHeMTPHHH~x eaaHMOAel::icTBHM (a vN .. 3a iiN ) : 

6. Hel::iTpanbH~e TOKH 

CTaTHCTHKa HeMTPHHH~X eaaHMOAel::icTBHM noA AeAcTBHeM HeHTpanb­
H~x TOKOB COCTaBHT .. 12 T~CA4 co6~THM /a(vli -.vii )/a(VIi-+li-)., 
"' Q, 29/ H COOTBeTCTBeHHO AnR aHTHHeMTpHHO "'3 TbiCA4 B3aHMOAei:1-

- - - + CTBI'IM (a(vli -.vii )/(vli-.li ) ... Q,37). 
TaKHM o6paaoM, npH HcnonbaoaaHHI-1 nponaHoeoA nya~pbKOeol::i 

KaMep~ B C04eTaHHH C MeTannH4eCKHMH nnaCTHHKaMH cneAyeT OlKH­
AaTb •60 T~CR4 HeMTPHHH~X 1-1 aHTHHeMTPHHH~X B3aHMOAeMCTBI'IM 
/KaK nOA AeHCTBI'!eM 3apAlKeHH~X, TaK H HeMTpanbH~X TOKOB/. 

5. 06PA60TKA 3KCnEP~MEHTAflbHOrO MATEP~AnA 

B 1-!HCTHTyTaX CTpaH-y4aCTHH~ o~~H. B TOM 41-!Cne H CCCP /AnMa­
ATa, 6aKy, EpeeaH, MocKea, TawKeHT, T6HnHCH/ a HaCTOR~ee epe­
MR HMeeTCR 060PYAOBaHHe AnR npOCMOTpa H IA3MepeHHH ~OTOrpa$HH 
C 2-MeTpOBOH nponaHOBOH KaMep~, eCTb nporpaMM~ MaTeMaTH4ec­
KOH o6pa6oTKH. KpoMe Toro, HMeeTcR 1-1 on~T 10-neTHero coTpyA­
HH4ecTea B COBMeCTH~X 3KcnepHMeHTaX. Bee 3TO n03BOnReT HaAeRTb­
CR, 4TO nOcTaeneHHaR 3aAa4a 6yAeT peweHa B cpaBHHTenbHO KOpOT­
KHe cpOKH nocne nony4eHHR 3KcnepHMeHTanbHoro MaTepHana. 

B aaKni04eHHe HaM npHRTHO e~pa3HTb rny6oKyiO 6naroAapHOCTb 
COTPYAHHKaM rpynn~ nya~pbKOaol::i KaMep~ CKAT H~B3 aa MHOro4HcneH­
H~e noneaH~e o6cylKAeHHA. 

* Pa6oTa KaMep~ 6yAeT npoaOAHTbCA OAHOepeMeHHO c APYrHMH 
yCTaHOBKaMH H He Tpe6yeT B~AeneHHR cne~HanbHOrO epeMeHH Ha 
yCKOpHTene. 

1 
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PyKonHcb nocTynHna a H3AaTei1bCKH~ OTAeil 
1 H~HR 1982 roAa. 

A3HMOB C.A. H AP· HccneAOBaHHe asaHMOAeHCTBHH HeHTPHHO 1-82-399 
H aHTHHe"TPHHO C RApaMH H HYKnOHaMH B 2-MeTpoBOH nponaH-~peOHOBOH 
ny3WpbKOBOH KaMepe /npeAnQ*eHHe 3KCnepHMeHTa/ 

npeAnaraeTCR HCCneAOBaTb B3aHMOAeHCTBHR HeHTpHHO H aHTHHeHTPHHO C RAPaMH 
H HYKnOHaMH c nOMoqb~ 2-MeTpoBOH nponaHOBOH ny3WPbKOBoH KaMepw nB3 OHRH, 
YCTaHOBneHHoH B HeHTPHHHOM KaHane H~83, Pa3Me~eHHe B KaMepe TOHKHX nnacTHH 
H3 pasnH4HWX MaTepHanoa I AI , Cu, Fe , Ta, W , ••• I nosaonHT nony4HTb 
HH~pMa4H~ 0 XapaKTepHCTHKaX vA -coyAapeHHH B WHpQKOM HHTepaane H3MeHeHHR 
A, AnA BWAeneHHR 0po4eCCOB, BW3BaHHWX 3apR*eHHWMH H HeHTpanbHWMH TOKaMH, 
6yAeT HCnOnb30BaH BHewHHH HAeHTH~HKaTop M~HOB, 8 3KCnepHMeHTe 6yAYT HC­
cneAOBaTbCR: 1/ 3aBHCHMOCTb nonHWX Ce4eHHH vA- H vA-a3aHMOAeHCTBHH OT Mac­
COBOrO 4HCna RApa-MHWeHH B o6naCTH pa3HWX 3Ha4eHHH nepeAaHHOro 4-HMOYnbca; 
2/ MHO*eCTBeHHOCTH H A~peH4HanbHWe Ce4eHHR o6pa30BaHHR BTOpH4HWX aApo­
HOB; 3/ KOppenRf.lHH BTOPH4HioiX OHOHOB H npoTOHOB; l1/ OOpa30BaHHe pe30HaHC08; 
5/ KyMynRTHBHOe pQ*AeHHe 4aCTH4. 

Pa6oTa BWOOnHeHa B na6opaTOPHH BWCOKHX 3HeprHH OH~H. 

Azimov S.A. et al. Investigation of Neutrino and Anti neutrino 1-82-399 
Interaction with Nuclei and Nucleons in 2 Meter Propane-Freon Bubble 
Chamber 

It is proposed to study neutrino and antineutrino interactions with nuc­
lei and nucleons by means of 2 meter propane bubble chamber of the labora­
tory of High Energies, JINR, positioned in the neutrino channel of the 
IHEP. Thin plates of various materials (AI, Cu, Fe, Ta, W ... ) positio­
ned in the chamber will permit to derive information as to the characte­
ristics of vA -coli is ions in a wide range of A variation. To discriminate 
processes due to charged and neutral currents an external muon detector will 
be used. The following problems are planned to be investigated: a) total 
cross sections of vA and vA interactions as functions of mass number 
of target nucleus in the region of different values of transferred 4-momen­
tum; b) multiplicities and differential production cross sections of se­
condary hadrons; c) secondary pion and proton correlations; d) resonance 
production; e) cumulative production of particles. 

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