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llnH rnyooKoro noHHMaHHH npouecca ssaHMo.oei!:cTBHst ObiCTpbiX 'laCTHU 

c st.opaMH Heo6xo.oHMo pacnonaraTb .oocTaTO'IHo 6oraTbiM HaoopoM scesos

MO)KHbiX xapaKTepHCTHK pa3Hb!X COpTOB BTOpH'IHb!X '18CTHU, pO)K,llaeMblX B 9TOM 

rrpouecce, 

B KCeHoHosoi!: ny3b!pbKOBoi!: KaMepe MO)KHO a(jl(jleKTHBHO perHcTpHposaTb 

77 O - Me30Hbi, pO)K,lleHHb!e BO B38HMO.llei!:cTBHHX '18CTHU C HMrrynbC8MH HH>Ke 

10 faa H Hccne.oosaTb HX HMrrynbCHbie, yrnoBbie H aHepreTH'IeCKHe xapaKTe-

pHCTHKH B ,llHarra30He KHHeTH'IeCKHX 9Hepi'Hi!: 17 O - Me30HOB OT HynH .llO Ca-

Mb!X 5onbll!HX, BCTpe'laiOIUHXCH B 9THX peaKUHSIX, 

HacTostiUast paooTa rroCBHIUeHa Hccne.oosaHHIO xapaKTepHCTHK 11 o - Meso

HOB, reHepHposaHHbiX B 11 +- Xe ssaHMo.oei!:cTBHstx npH 2,34 faa/c. 3.oecb 

11pHBOllHTCH pesynbT8Tbl HCCnellOB8HHH 77 O- Me30HOB B T8KHX cnyqagx 11+-Xe 

B38HMOllei!:CTBHi!:, KOI'll8 p0>Kll89TCSI nHWb OllHH 77 0 - Me30H, 

nony'leHHbie H npHse.oeHHbie s.oecb .oaHHbie o cneKTpax )' - KB8HTOB 

H a(jl(jleKTHBHb!X Mace )' - )' - KOMOHH8UHH HMeiOT TaK>Ke MeTOllH'IeCKOe 3Ha

'leHHe H .ll0110nHHIOT CBel{eHHSI, KOTOpb!e Mbl rro.'ly'laeM rrpH HCCneaoBaHHSIX Hei!:-

TpanbHb!X 0030HOB, pacnaaa!OIUHXCSI Ha 77 0 - Me30Hbl H y - KBaHTb!, 

0nHC8HHe 3KCnepHMeHT8 

8 npouecce llBYXKpaTHOI'O rrpOCMOTpa CHHMKOB C KCeHOHOBOi!: 11Y3b!pbKo-

soil: KaMepbi OYI fiYI, o6ny'leHHoi!: B ny'IKe ,.+- Me30HOB C HMrrynbCOM 
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2,34 [98/C, oT6HpanHCb rr+- Xe B38HMO]leikTBHSI C mo6bJM 'IHCnOM Ha6mo-

aaeMbiX BTOpH'IHbiX 38piDKeHHblX '18CTHU1 H8XOJlSIIIlHeCSI B onpe]leneHHOil: BbJJle-

neHHOil: ueHTpanbHOil: o6n8CTH KaMepbl H COnpOBQ)KJlBJOIIlHeCSI OJlHHM HnH JlBY

MSI y - KB8HT8MH
0 

06Hapy)KeHHbiMH BO BCeft pa60'Ieft o6naCTH KaMepblx) • 

~HHHManbH8SI JlnHH8 npoeKUHH H8 nnOCKOCTb ¢QTorpa~HpOB8HHSI HaonJO-

aaeMbiX BTOpH'IHbiX cne]lOB COCTaBnSieT 2 MM, 'leMy CO<JllBeTCTByeJOT KHHeTH-

'leCKHe 9HeprHH npoTOHOB 15 ~aa H nHOHOB 8 Mas. HH)KHSISi rpaHHU a aaeprHH 

y - KB8HTOB, KOTOpbie Ha6mOJl8JOTCSI B KaMepe C nOCTOSiHHOil: a~~eKTHBHOCTbJ0 0 

pasaoil: 98%, cocTasnseT 10 Mas. CpellHSISI a~~eKTHBHOCTb perHcTpauHH y-

KB8HTOB, T8KHX
1 

aHeprHJO KOTOpbiX MO)KHO H3MepHTb C TO'IHOCTbJO He Xy)Ke 

30%, COCTaBnSieT 76%. 

Ha 15000 CHHMKaX 6bmo o6aapy*eHo 1942 B3BHMOJleil:cTBHil:. B KB)KJlOM 

cny'lae H3MepsnHCb yrllbi BbmeTa H aHeprHH y -KBaHTOB. CpeJlHSISi omH6Ka 

asyxKpaTHoro H3MepeHHSi yrnoa Ha MHKpocKonax liE AC-Y ~~ He npeBbiiila-

eT 0,8°. CpeJlHSISi TO'IHOCTb onpeJleneHHSi aaeprHH y - KB8HTOB COCTaBnSI-

eT 22% •• 

Yl MeiOIIlHii:CSI H800p HH~OpM8UHH 0 K8)K/l0M 3aperHCTpHpOB8HHOM cny'lae 

n03BOnSieT COCT8BHTb
0 

Kp OMe yrnOBbiX H aHepreTH'IeCKHX CneKTpOB y -KBBH-

TOB, TaK*e pacnpeJleneHHe no a~~eKTHBHbiM MaccaM m yy H pacnpeJleneHHe 

fr O - Me30HOB no yrnaM H HMnynbCBM. 

x} 06naCTb B38HMOJleifcTBHfl 6bin8 011f!etleneH8 nnOCKOCTHMH, 118f!8nnenbHbiMH 

cTeHK8M KaMepbi, nepeneHaHKynHPHbiMH, K ocHM KoopannaT a TO.,Kax: X +50, 
120 MMi Y- 210, +80 MMi Z- 45, - 120 MM. KDDPt:!HH8Tbl pa6o.,efl 

o6naCTH KaMepbi: X- 47, +223; Y- 274, +274; Z 0,- 165. 
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3KcnepHMeHTBnbHbie t:lBHHbie 

1. 0611l8Si xapaKTepHCTHKB HCCneJlyeMbiX 

CTBHil: 

B38HMOJleil:· 

PacnpeJleneHHe BbiopaHHbiX B npocMoTpe aaeall no 'IHcny BTOpH'IHbi 

aaps*eHHbiX 'IBCTHU npHBeJleHo B Ta6n.1. Bee aaaHMOJleil:cTBH5'1 6bi1IH paaJle 

neHbi Ha TPH Knacca: c N.,h ~3 N ch _:: 7 H 4 ~ N ch ::_ · 6 • 3To llenanoc 

/1 2/ 
no cneJlyJOIIlHM coo6pa*eHHSIM. KaK obiliO noKaaaHo paHee • , so aaaHMo 

Jleil:CTBHSIX obiCTpbiX 'IBCTHU (HMnynbCbi rr - Me30HOB 5 H 9 faa/c) c SIJlpo 

KCeHOHa, npH He001JblllOM 'IHCne BTOpH'IHbiX 38pSI)KeHHbiX '18CTHU ( N ch ~ 4 ) 

npeo6naJlaJOT KBa3HaneMeHTapHbie cTonKHOBeHHSI c HYKliOliaMH SIJlpa. CneJlye 

0)KHJl8Tb 0 'ITO, KBK H npH 0011ee BbiCOKHX aaeprH5'1X 0 KB83HaneMeliT8pHbie B38 

HMOJleii:CTBHSi OYilYT T8KHMH 1 'ITO CpeJlHSISI MHO)KeCTBeHliOCTb 38pSi)KeHHbiX BTO 

pH'IlibiX npOJlYKTOB f5yJleT lie 001Ibllle COOTBeTCTBYJOIIleil: xapaKTepHCTHKH . . fT 

HYKliOHHbiX B38HMOJleii:CTBHil: npH TBKHX )Ke aHeprHRX. Y!CXOJlSI: H3 9Toro, llli 

rpynnbi, B KOTopoft. JlOn*Hbi npeo6naJlaTb KBa3HaneMeHTapHbie tT - HyKliOli 

Hbie B3aHMOJleil:cTBHR, cpeJlH rr - Xe - B3aHMOJleil:cTaHil: obwa BbiopaHa sepx, 

HSISI: rpaHHUa MHO)KeCTBeHHOCTH N ch'"' 3 • fpynna c N ch ~ 7 COJlep)KHT 3Be3 

Jlbl C T8KOJl: Kp8THOCTbiO BTOpH'IHbiX ny'leil:, KOTOpag He XapaKTepHa JlliSI: COOT 

BeTCTBYIOIIlHX aneMeHT8pHbiX B38HMO]leii:CTBHil:. 

B Taon. 1 TaK*e npHBeJleHbi llBHHbie, KacaJOIIlHecs;; cpeJlHero HMnynbca 

P
17

o 0 
, rr - Me30HOB B n.c.K. H cpeJlHero nonepe'IHOro HMnynbca, P 11 o.L 

0 
fr - Me30HOB B K8)KJl0il: H3 Tpex rpynn 3Be3Jlo 
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Ta6nuua 

N ch < 3 4 + 6 > 7 

-
% 

x) 35,8 34,8 29,4 

p 
710 

MeV /c 677 + 50 362 + 40 228 + 60 

p 710l MeV /c 250 + 25 194 + 15 158 + 10 

2 1/2 
<!'! P 0 > MeV/c 160 140 100 

7T l --
x) 

3TH UH!jlpbl OTHOCSITCSI K 3B93JlaM C mo6biM 'IHCnOM COIIpOBO)KJlaiO-

IUHX HX )' - KBaHTOB. 

2. 3 He pre T H q e c K He p a c n p e Jl en e H H SJ )' - KBaHTOB 

3HepreTH'IeCKoe pacnpeJleneHHe )' - KBaHTOB BO BCeX HCCneJlyeMblX 

B3aHMOJl9fiCTBHSIX IIOKa3aHO Ha pHC.l. ~OpMa 9TOf'O pacnpeJleneHHSI f'OBOpHT 

0 TOM, 'ITO OCHOBHbiM HCTO'IHHKOM )' -KBaHTOB B 9THX B3aHMOJlefiCTBHSIX 

SJBnSJIOTC S1 7T O- M930Hblo 

Ha pHc.2 noKaaaHbi aHepreTH'IeCKHe cneKTpbi y - KBaHTOB B Bhi.t:leneH-

Hb!X Knaccax B3aHMO.t:lefiCTBHM C pa3HblM 'IHCnOM BTOpH'IHblX 3apSI)K9HHblX npo-

llYKTOB. ~OpMbl CII9KTpOB He yKa3biBaiOT Ha HanH'IHe 3aMeTHOft JlOnH HHbiX, 

KpOMe 7T O - Me30HOB, HCTO'IHHKOB )' KBaHTOB. AHancirH'IHbifi peaynhTaT 

6bin nony'leH HaMH H B pa6oTax, paHee ony6nHKOBaHHbiX, KacaromHxcSJ rr- Xe 

/2/ M + 
B3aHMO.t:leficTBHfi npH 5 H 9 faBle • bi 3HaeM, O.t:IHaKo, 'ITO B , - Xe 

B38HMO.t:lefiCTBHSIX C O.t:IHHM nHWb BTOpH'IHbiM 38pSI)K9HHblM IIpO.t:IYKTOM, KOTO-

pbie MO)KHO B 6onbWHHCTBe cnyqaeB HHTepnpeTHpOBaTb K8K KB83HaneM9HTap-

Hb19 peaKUHH THIIa " + + n ... X + p , 'leTKO Bbi.t:lenSJeTCSJ no a!jl!jleKTHBHbiM 

L.... 2y 
MaCCaM TaK)Ke .t:lpyroft HCTO'IHHK 7! ... 2y/3/. X - nro6aSJ )' KB8HTOB 

l_ 
'IBCTHUa, pacna.({8lOIU8SJCSI Ha 2 KBaHTa. )' 

6 

E me O.QHHM .t:I06aBO'IHbiM IIO.UTBCp)K.t:ICHHeM BbiWeCKa3aHHOf'O SJBnSJCTCSI 

pacrrpeneneHHe a!jl!jleKTHBHbiX Mace m yy BO BCeM Ha6ope cny'laeB, npHBC.t:leH-

HOe Ha pHc.3. f1yHKTHpHOM nHHHeii IIOKa3aHO pacnpe.({eneHHe !jJOHa, KOTO-

poe 6hinO IIOCTpOeHO C HCIIOnb30BaHHeM MeTO.t:la MoHTe-Kapno 110 12000 cny-

qafiHbiX p03bif'pb1Weii 9HeprHfi H yrnOB H3yqaeMblX: y - KBaHToB. HopMHpoB-

Ka npoBe.({eHa K y'laCTKY rHCTorpaMMbi c myy< 75 MaB H m > 300 MaB. B 
- YY-

cnyqaSJx c N eh _::: 3 ( pHc.4) HMeeTcSJ yKaaaHHe Ha cymecTBOBaHHe H TaKHx, 

B KOTOpbiX pO)K.({aeTCSI 17 - 'laCTHUa c nocne.t:~yromHM pacna.t:~oM '7 ... 2 y • 

B .t:~anbHeiiweM 6y.t:leM aHanHaHpoBaTb " 0 - Me30Hbi, po*AeHHbie B HC-

cne.t:~yeMbiX HaMH B3aHMO.t:leiicTBHSJX. Mbi 6yJleM C'IHTaTb Tr O - M930H8MH, 

CornaCHO IIpHBe.({eHHbiM pacnpe.t:~eneHHSIM 9HepreTH'I9CKHX CIIeKTpOB y - KB8H-

TOB If a!jl!jleKTHBHblX Mace, Te napbl )' - KB8HTOB1 KOTOpble .({8IOT 3H8'ieHHSI 

141 
a.Y.~KTHBHbiX Mace B rpaHHUax 90 MaB < m < 180 MaB 

'!"F - yy -

3. P a c n p e .t:1 e n e H H e 11°- MeaoHoB no yrnaM 

Ha pHc.5 npHBe.t:~eHbi yrnOBbie pacnpe.t:~eneHHSJ 0 
tr - M930llOB B n.c.K. 

B Knaccax IT+- Xe B3aHMO.t:lefiCTBHM C pa3HbiM 'IHCnOM BTOpH'iHblX 3apSI)K9HHblX 

'18CTHU. 

3TH pacnpeJleneHHSI, !jlopManbHO nepeTpaHC!jlopMHpOBaHHble B CHCTeMy 

71+ - HyKnOH, IIOKa3aHbl Ha pHC.6. 

4. P a c n p e .t:1 e n e H H e 710- M930HOB 110 HMnynbCaM 

Pacnpe.t:~eneHHe " 0 - MeaoHoB no HMnynhcy B n.c.K. BO Bcex Knaccax 

3B93.t:l AaHo Ha pH c. 7. Pacnpe.t:~eneHHSI B Knaccax 3B93.t:l c Neh,::: 3 , N eh ~ 7 

H 4 ~ N eh ~ 6 B n.c.K. IIOKa3aHbl Ha pHc.8, a COOTBeTCTBYlOIUHe pacnpe.t:~ene-
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HH.Ii1 <jJopManbHO TpaHC<jJopMHpOBaHHble B CHCTeMy UeHTpa MaCe IT+- HYK-

noH, rroKaaaHbi Ha puc.9. 

Pacrrpe.o:eneHH.Ii IIOIIepe'IHOil: COCTaBnf!lOIUeil: HMIIynbCOB ITO - Ma30HOB 1 

eo· ecex Tpex Knaccax rr +- Xe eaauMo.o:eil:cTBHil:, rroKaaaHbi Ha puc.1 0. Cpe.o:-

HHe 3Ha'leHH.Ii p ItO ,L. IIOIIepe'IHblX COCTaBn.lilOIUHX HMIIynbCOB rr 0 - Meao-

HOB B pa3HblX Knaccax fT + - Xe B3aHMO.O:eil:CTBHil:, a TaK>Ke .O:HCIIepCHH COOT-

BeTCTBYlOIUHX 3Ha'leHHil: pIT O l, 
<L\P2 >.J/2 

ITol 
.o:aHbi B Ta6n. 1. 

5. Y rnoe bie KoppenHUHH rrorrepe'IHhlX 

COCTaBnf!lOIUHX HMIIynbCOB rr 0- Me30HOB• 

3aBHCHMOCTH cpe.O:HHX 3Ha'leHHil: IIOIIepe'IHb!X COCTaBn.lilOIUHX HMIIynbCOB 

"0 Me30HOB OT HX yrnOB SMHCCHil: B Tpex KnaccaX B3aHMO.O:eil:CTBHil: B 

n.c.K. H c.u.M. + 
fT - HyKnOH IIOKa3aHbl Ha pHCyHKaX 11 H 12, COOTBeTCT-

BeHHO. 

• · 06cyJKJ;!eHHe 3KCIIepHMeHT8flbHbiX £!8HHbiX H BbiBOJ;!bl 

Ha OCHOBaHHH SHepreTH'IeCKHX pacrrpe.o:eneHHil: )' - KBaHTOB B n.c.K. 

BO BCeX IT+ -·Xe B3aHMO.O:eR:CTBH5iX H B pa3HblX Knaccax B3aHMO.O:eil:CTBHil: 

(pHc.1,2) MO>KHO 3aKnlO'IHTb 0 'ITO OCHOBHbiMH HCTO'IHHKaMH )' - KBaHTOB 

B peaKUH.IiX rr+- Xe rrpu 2,34 f~B/ C f!Bn.lilOTC 5I 
0 

" 
>Ke rosopHT H pacrrpe.o:eneHH.Ii rro a¢¢eKTHBHbiM MaccaM 

Me30Hblo 06 STOM 

myy (puc.3,4). 

YKaaaHHe Ha B03MO>KHOCT& o6Hapy>KeHH.Ii T/ .. 2y HMeeTC.Ii nHWb BO B3aHMO-

.o:eR:CTBH.IiX C Noh ~ 3 • • .Mb1 3HaeM TaK>Ke, 'ITO B fT +- Xe B3aHMO.O:eil:CT-

BH.IiX C Noh •l IIpH 2,34 fae/ C 'leTKO Bbi.O:enHeTC.Ii Tf-+2y B pacrrpe-

.o:eneHHSiX IIO m )')' H IIO yrnaM Me>K.O:Y HarrpaeneHHSiMH :3MHCCHH )' - KBaH-

TOB 8yy 
/3/ 

8 

Yrnosoe pacrrpe.o:eneHHe rr 0 - MeaoHOB B asea.o:ax c N ch ~3 , rrepe-

Be.O:eHHOe B CHCTeMY 
IT+- HyKnOH (pHC.6) 0 HMeeT THIIH'IHb!R: BH.O:, Ha6JilO.O:a

eMbiA rrpu reHepaUHH IT - Me30HOB B fT - HyKnOHHblX CTOnKHOBeHHru(5,6,7 < 

H peaKo oTnH'IaeTC.Ii rro cpopMe oT pacrrpe.o:eneHHil: rrpu N ch • _:: 4. Yrnosoe 

pacrrpe.o:eneHHe B asea.o:ax c N ch ~ 7 B n.c.K. 6nH3KO K H30TpOIIHOMY 1 H 

TOnbKO nHWb rrpu yrnax BbineTa ITO - Me30Ha 8 + 0 < 30 O Ha6nlO.O:aeTC.Ii 
-IT fT • 

KonnuMaUH H errepe.o: (puc .5) • 

Cpe.O:HHe 3Ha'leHH.Ii rrorrepe'IHbiX cocTaBnHJOIUHX HMrrynbCOB rr 
0 Me3o-

Ncb ~3 COBIIa.O:alOT C COOTBeTCT-
HOB P IT o L ( Ta6n. 1 ) B rpyrrrre asea.o: c 

BeHHblMH xapaKTepHCTHKaMH IIHOHOB 1 o6pa30BaHHbiX B rr - HyKnOHHblX 

/8 9/. 
cTonKHoBeHHHX rrpu aHanorH'IHbiX aHepruf!X ' • Tipu soapacTaHHH N ..... 

P 
770 

L aaMeTHO yMeHbWaJOTCH. Ha6n10.o:aeTCS1 TaK>Ke TeH.O:eHUH.Ii 
3Ha'leHHSI 

K y6biBaHHlO BenH'IHHbl JlHCIIepCHH < L\ p ~O.l > l/
2 

• 

P acrrpe!leneHHe 
IT O - Me30HOB IIO HMIIynbCaM B n.c.K. B fT + - Xe 

B3aHMO.O:eil:CTBHSIX C N ch 5_ 3 IIOXO>Ke Ha pacrrpeJleneHHe IT+- Me30HOB IIO 

HMIIynbCaM B n.c.K. B IT+_ p - peaKUH.IiX IlpH H.O:eHTH'IHOM HMIIY~bCe rrepBH'I-

+ x) 
IT - MeaoHoB. CpaBHeHHe pacrrpe.o:eneHuR: rroKa3aHo Ha puc.13 • CoB-

Hb!X 

IIaJlalOT TaK>Ke cpeJJ:HHe 3H8~HHSI HMnynbCOB 
fT O -Me30HOB H f1 + - Me30-

HOB B paCCMaTpHBaeMblX aHCaM6nHX cnyqaeB. P + n c.K. IT • 
644 + 15 Mas/c 

H P 
0 

= 677 + 50 Mae/c. PacrrpeJleneHHe 
rr n.c.K. 

fT 0 - Me30HOB IIO HM-

rrynbcaM B rpyrrrre rt+- Xe eaaHMo.o:eR:cTBHil: c 4 ~ N eh 5. 6 'leTKO oTnH'Ia-

eTCSI oT pacrrpe.o:eneHHSI 
77+ - MeaoHOB B rr+- p peaKUHSIX (puc.14). OT-

nH'IalOTC.Ii H COOTBeTCTBeHHbie cpe.O:HHe 3Ha'leHH.Ii HMIIynbCOB 
p + . H 

, n.c.K. 

p 77 o n.c.K. ( Ta6n. 1). 

x) ABTOpbi 6naro.aapHbi B.lleHeBy H 6onrapcKoit rpynne tjJH3HKOB 38 npe.aoc-

TaBneHne COOTBeTCTBYIOII!HX .llBHHbiX. 
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II 

l1a aaanuaa yrnosbiX H HMnyn&CHbiX pacnpeJleneHHR frO- M930HOB .B 

n.c.K. H a c.n.M. ,+ HyKnOH B Tpex rpynnax ,+ -Xe B38HMOJ19ftCTBHft C 

N cb:: 3 , 4 ~ N ch < 6 Ncb_?:. 7 , 8 T8K)K9 HB OCHOBBHHH 8H8nH38 pacnpe-

JleneHHR 
,o_ Me30HOB no nonepe'IHbiM COCTBBnSUOIIlHM HMnynbCOB MO)KHO 

38KniO"'HTb, 'ITO B38HMOLI9ACTBHSI II pH 2,34 fse/ C C 'IHCnOM BTOpH"'HbiX 38pSI)K9HHbiX 

"'BCTHU Neb:: 3 IIOJ106Hbl 1 ecnH pe'lb HJleT 06 HCCneJly9MbiX CBOftCTBBX tr O -

+ 
M930HOB, B38HMOJ1eltCTBHSIM rT - Me30HOB CO CB060J1HbiMH HyKnOHBMH npH 

Toil )Ke 9HeprHH, B TO BpeMSI KBK rT +- Xe B38HMOJ1eftCTBHSI C Ncb ~. 4 38MeT-

HO OTnH'IBIOTCSI B yKB38HHOM CMb!Cne OT COOTBeTCTBYIOIIlHX sneMeHTBpHhiX 

B38HMOJ1eltCTBHA. 

AaanorH'IHbdl: peayn&TaT 6bin rrony'leH HBMH npu aHanuae ,+ -Xe eaa-

- /1 2/ 
HMOJleHCTBHA rrpH 5 H 9 fss/c 

1 

nHTepaTypa 

1. z.s.Strugalski. Nuclear Physics. .flZ, 280 (~966}; 

UpenpHHT OHH/1, P-2097, [!y6Ha (1965). 

2. M.JiawxeBH'l, E.CnoBHHCKHil, 3.C.CrpyranbCKHil. HlP, Jb 341 (1967). 

3. Z.S.Strugalski, I. V.Chuvilo, l.A.Ivanovskaya, L.S.Okhrirrenko, 
B.Niczyporuk1 T.Kanarek, Z.Jablonski, B.Slowinski. Preprint 1 
Dubna, E~- 3~00 ( ~967 ). 

4. H.A.HsaHOBCKaH, T.KaHapeK, n.C.OxpHMeHKO, B.CnoBHHCKHil, 3.C.CTpy

ra/1bCKHil, H.B.'lysuno, 3.H6noHcKuil. flpenpuHT P1-3317, [!y6Ha, 1967; 

flT3 (a ne'laTH), 

5. H.T.Buprep, BaH TaH-'laH, BaH Uy-uaeH, l!HH l!a-uao, JO.B.KaTbi1IIeB, 

E.H.Kna.llHHUKasr, l!.K.Konbmosa, B.E.nJ06HMOB, HryeH JluH Tbi, A.B.Hu

KHTHH, M.H.flo.llropeuxuil, JO.A.CMopO.llHH, M.H.ConoabeB, 3. Tpxa. )1(3TtP, 

il· 1481 (1961). 
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