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Ha CHHXPOU.HKJioTpoHe OJUIH npo.nomKaiOTCR cucJeM,TH'-tecKHe He
cne.noaaHHR pacce RHHJI. rr ·Me 30HOB Ha nerKHX R.npax 1

' 2 . Hccne.noaa
HHJI. npOBO)J.JI.TCJI. C nOMOil\biO CTpHMepHOrO cneKTpOMeTpa C reJIHeBOH Ka
Mepoii, ynpaBJIJI.eMOH CU.HHTHJIJIHU.HOHHblM ro.nocKonoM I 3/. nepBble yr
JIOBWe pacnpe.neneHHR ynpyroro pacceRHHR nHonoa o6oHx 3HaKoB Ha 
H.npax 

3 
lie , nonytfeHHbie Ha :noii ycT,HOBKe, noKa3aHbl Ha pHc. 1-a,6 . 

llOCTaHOBKa OnbJTa OnHCaHa B pa6oTe J! . 
lly'loK nHOHOB HMeJI JHeprHI097±6 MJB. KaMepa HanoJIHRJiacb O'IH

liJ,eHHbiM OT TpHTHJI. reJIHeM- 3. )l;JIJI. o6ecnetfeHHJI. pe)KHMa JIOKaJIH3aiJ,HH 
pa3pR.na B ra3 BBO.Ll.HJIHCb MaJibie npHMecH yrneao.nopo.noa I 41 . Bcero 
B HHTepBaJie yrJIOB 25-165° 6WJIO 3aperHCTpHpoBaHO 1585 C06WTHH 
ynp5'roro paCCCJI.HHJI. UHOHOB, KOTOpbiC 6biJIH Bbi)J.CJICHbl no npHHJI.TbiM 
KpHTCpHJI.M OT6opa. 

Ha pHc. 2-a,6 npuae.neHbi yrJIOBbJe pacnpe.neneHHR ynpyroro pac
ce JI.HHJI. nHOHOB ua 4 II e npH Toii )Ke JHeprHH H B TOM )Ke .LJ.Hana 30He yr
JIOB. CyMMapHaR cTaTHCTHKa ynpyrux pacceRHBH Ha 4 He cocTaBJIReT 
2354 .IJ.JIR r7 H 1447 .LJ.JIR rr + . Ha yrnOBbiX pacnpe.n.eneHHHX noKa3aHbl 
TOJibKO CTaTHCTH'ICCKHe OUIH6KB. 8o3MO)t(HaJI. OUIH6Ka B HOpMHpOBKe )J.aH
HbiX H3- 3a HCTO'IHOrO 3HaHHJI COCTaBa ny'IKa, npHMeceii B ra3e H )J.p. 
cocTaBJIJieT OKOJIO 1 Otfo )J.Jifi rr 3 II e H rr 4 1/e . 

BeJIH'IHHbl noJIHbiX ce'leHHii ynpyroro pacce1!HH11, nonytfeHHbJe HH
TerpupoBaHHeM no noJIHOMY TenecHOMY yrny yrJIOBbiX pacnpe.neneHHH, 
npe.ncTaBJICHHbiX B BH)J.C pg.na no noJIHHOMaM Jle)KaH)J.pa, OKa3biBaiOTCJI. 
paBHbiMH /B M6H/: 

rr -~He rr+ 4He 
60,15±1,52 58,12±1,80 

rr- 3/le 
30,95±1,32 

3 rr + He 
43,55±1,77 

4 3 
KaK B cnyqae He, TaK H He , MHHHMaJibHOe 'IHCJIO noJIHHOMOB 

Jle)KaH.npa, Heo6xo.nuMoe .D.llfi xopornero onucaHHfi ynpyroro paccefiHHR,-
4-5. Ha pHc. 1 cnnornHoii JIHHHeii noKa3aHbi KpBBbie c n =5 .IJ.JI11 

3 He . 
Ha6opbi dla30BbiX c.naHroa .LJ.JI11 aMnJIHTY.LJ.bi B HepeJifiTHBHCTCKOM 

npH6JIH)KeHHH /2/ , noJiy'leHHbiC H3 yrJIOBbiX pacnpe)J.CJICHHH )J.Jifi TT + H 
TT- OT)J.ellbHO H no ycpe)J.HeHHOMY pacnpe.neJieHHIO, npe)J.CTaBJICHbl B 

Ta6JIHU.e 1. 
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Ha pHc. 2- a,6 cnnowHoii: JIHHHeii: noKa3aHLI KPHBLie, npoae.IJ.eHHbi 

no cba3oBLIM C.IJ.BHraM. KaK y:>Ke OTMeqanocL a pa6oTe I 2/ , npe.IJ.nO'ITH 

TeJibHbiM OK83biBaeTCH Ha6op cP830BbiX C.IJ.BHrOB, llOJiyqaeMbiH C HCllOJib 

a 
el 

30B8HHeM OTHOWeHHH X= --

a tot 

H "uenHoro" MeTO.IJ.a. Bcne.IJ.CTBH 

3TOrO Ha6op cP830BbiX C.IJ.BHrOB B .IJ.8HHOH pa6oTe HeMHOrO OTJIH'faeTC 

OT npe.IJ.BapHTeJibHOro pe3yJibT8Ta /J/ 
B paMKax HMITYJILCHoro npH6JIH:>KeHHH 3KcnepHMeHTaJibHLie .IJ.aHHbi 

Y.IJ.OBJieTBOpHTeJibHO OllHCbiB8lOTCH npH CJie.IJ.YlOIUHX 3H8'feHHHX Bbi6paH 

HbiX napaMeTpoa: 
4 

R( He), fm 
TT 1 ,70_±0,03 

TT + 1 ,62_±0,03 

0 
1 

, rpaA 
33 

0,24_±0,01 

0,24_±0,01 

p 

0,16±0,04 

0,16±0,04 

X 2 

26 

37 

1 
3.IJ.eCb 8 33 "cP838 .IJ.JIH rrN B COCTOHHHH {3/2, 3/2 ), p - BBe.IJ.eH 

H8H B S - BOJIHY MHHM8H '18CTb ( S -> S + i p) , He06XO.IJ.HM8H B CJiyqa 

CBH3aHHoro HYKJIOHa. 3Ha'feHHe R( 4 He) nonyqaeTCH 6onLwe aeJIH'IHHI 

1 ,45±0,03 cb. nonyqeHHoii: a pa6oTe 151 . 
H3MepeHHe npH O.IJ.HOH H Toil :>Ke 3HeprHH ynpyroro pacceHHHH nHo 

HOB Ha 4 He H 3 He no3BOJIHJio nony'IHTb yrnoBLie pacnpe.IJ.eJieHHH .IJ.JI 

paCCeHHHH TT+. H rr-·Me30HOBH8 HeHTpOHe H.IJ.pa 4 He. 3TH pacnpe.IJ.e 

JieHHH npHBe.IJ.eHbl Ha pHC. 3- a,6. 0HH llOK83biB8lOT, K8KOH BKJI8.IJ. B KOre 

peHTHOe pacceHHHe BHOCHTCH OT.IJ.eJibHbiM HeHTpOHOM K8K B CJiyqae TT + 
TaK H rr- - B3aHMO.IJ.eii:cTBHH. TaKHe .IJ.HcbcbepeHuHaJILHLie ceqenHH Mory 

6b!Tb HCllOJib30B8Hbl .IJ.JIH npoaepKH MO.IJ.eJibHbiX npe.IJ.CT8BJieHHH, npHMe 

HHeMbiX .IJ.JIH OllHC8HHH B38HMO.IJ.eHCTBHH llHOHOB C HYKJIOH8MH H.IJ.pa H, 

OCHOBe HCllOJib30B8HHH napaMeTpOB CB060.IJ.HOrO rrN -pacceHHHH. 

Jlumepamypa 

1. I.V.Fa1omkin, M.M.Ku1yukin, V.I.Lyashenko, 
F.Nichitiu, G. Pontecorvo, Ya.A.Shcherbakov. 
Lett.Nuovo Cimento l• 461 (1972); 

2. I.V.Fa1omkin, M.M.Ku1yukin, V.I.Lyashenko, 
A.Mihu1, F.Nichitiu, G.Piragino, G.Pontecorvo, 
Ya.A.Shcherbakov. 
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Ha pHc. 2-a,6 cn11oumoH: 11HHHeii noKa3aHbi KPHBbie, npoae.D:eHHbie 

no $a3oBbiM C.D:BHraM. KaK y)l(e OTMel.J:a110Cb a pa6oTe I 2l , npe.D:ITO'-ITH

Te11bHbiM OKa3biBaeTC11 Ha6op $a30BbiX C.D:BHrOB, IT011y'-laeMbiH C HCIT011b" 

a 
t!l 

30BaHHeM OTHOIIIeHH11 X = ---

a tot 
H "uenHoro" MeTo.D:a. Bc11e.D:CTBHe 

:noro Ha6op $a30BbiX C.D:BHrOB B .D:aHHOH pa6oTe HeMHOrO OT11H'-IaeTC11 

OT npe.D:BapHTe11bHoro pe3y11bTaTa hi 
B paMKax HMITY11bCHoro npH611H)I(eHH11 3KcnepHMeHTa11bHbie .D:aHHbie 

Y.D:OB11eTBOpHTe11bHO OITHCbiBaJOTC11 npH C11e.D:yiOIQHX 3Hal.J:eHH11X Bbi6paH-

HbiX napaMeTpoa: 
4 

R ( He), fm 

77 1 ,70_±0,03 

77 + 1 ,62_±0,03 

o 1 'rpa.u 
33 

0,24_±0,01 

0,24_±0,01 

p 

0,16±0,04 

0,16±0,04 

x2 

26 

37 

I 
3.D:eCb 0 33 "$a3a .!1:1111 77 N B COCT011HHH {3/2, 3/2 ), p - BBe.D:eH· 

Ha11 B S "B011HY MHHMa11 l.J:aCTb (S-+ S + i p) , He06XO.D:HMa11 B C11y'-lae 

CB113aHHoro HYK110Ha. 3Hal.J:eHHe R ( 4 He) no11yl.J:aeTC11 6o11biiie Be11Hl.J:HHbi 

1 ,45±0,03 $, no11yl.J:eHHOH B pa6oTe 151 . 
II3MepeHHe npu O.D:HOH H Toii )l(e 3HeprHH ynpyroro pacce11HH11 nuo

HOB Ha 4 He H 3 He no3B011HJIO no11y'IHTb yr110Bbie pacnpe.D:e11eHH11 .!1:1111 

pacce11HH11 11 +- H 11- ·Me30HOB Ha HeH:TpoHe 11.D:pa 4 He. 3TH pacnpe.D:e-

11eHH11 ITpHBe.D:eHbl Ha pHC. 3 "a,6. 0HH ITOKa3biBaiOT, KaKOU BK11a.D: B KOre-
v + peHTHOe pacce11HHe BHOCHTC11 OT.D:e11bHbiM HeHTpOHOM KaK B C11yl.J:ae 77 

TaK H 11- - B3aHMO.D:eiicTBH11. TaKHe .D:H$$epeHQHa11bHbie cel.J:eHH11 MoryT 

6biTb HCIT011b30BaHbl .!1:1111 npoaepKH MO.D:e11bHbiX npe.D:CTaB11eHHH, npHMe

H11eMbiX .!1:1111 OITHCaHH11 B3aHMO.D:eHCTBH11 ITHOHOB C HYK110HaMH 11.D:pa Ha 

OCHOBe HCIT011b30BaHH11 napaMeTpOB CB060.D:HOrO 17 N -pacce11HH11. 

Jlumepamypa 

1. I.V.Fa1omkin, M.M.Ku1yukin, V.I.Lyashenko, 
F.Nichitiu, G. Pontecorvo, Ya.A.Shcherbakov. 
Lett.Nuovo Cimento ~. 461 (1972); 

2. I.V.Fa1omkin, M.M.Kulyukin, V.I.Lyashenko, 
A.Mihu1, F.Nichitiu, G.Piragino, G.Pontecorvo, 
Ya.A.Shcherbakov. 
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Ha pHc. 2-a,6 cnnowHoH: nHHHeif: noKa3aHbi KPHBbie, npoae~eHHbie 
no tiJa30BbiM c~BHraM. KaK y)f(e OTMeqanocb B pa6oTe I 2l , npe~noqTH
TenbHbiM OKa3biBaeTCH Ha6op tlJa30BbiX C~BHrOB, nonyqaeMbiH C HCllOJib· 

a 
d 

30BaHHeM OTHOWeHHH X = H "QenHoro" MeTo~a. Bcne~CTBHe 
a tot 

3TOrO Ha6op tiJa30BbiX C~BHrOB B ~aHHOH pa6oTe HeMHOrO OTJIHqaeTCH 

OT npe~BapHTeJibHOro pe3yJibTaTa /JI 
B paMKax HMnynbcHoro npu6nH)f(eHHH 3KcnepHMeHTaJibHbie ~aHHbie 

y~OBJieTBOpHTeJibHO OllHCbiBaJOTCH npH cne~yJOIQHX 3HaqeHHHX Bbi6paH· 

HbiX napaMeTpOB: 
4 

R ( He), fm 
1T 1,70_±0,03 

1T + 1 ,62_±0,03 

1 o , rpal-l 
33 

0,24_±0,01 

0,24_±0,01 

p 

0,16±0,04 

0,16±0,04 

x2 

26 

37 

1 
J~eCb 8 33 • tlJa3a ~JIH 11N B COCTOHHHH {3/2, 3/2 ), p - BBe~eH· 

HaH B S • BOJIHY MHHMaH qaCTb ( S -> S + i p ) , He06XO~HMaH B CJiyqae 

CBH3aHHoro HyKnoHa. 3HaqeHHe R( 4 He) nonyqaeTCH 6onbwe aenuqHHbi 

1 ,45±0,03 tlJ, nonyqeHHOH B pa6oTe I 51 . 
H3MepeHHe npH OJJ;HOH H To if: )f(e 3HeprHH ynpyroro pacceHHHH nHo

HOB ua 4 He H 3 He no3BOJIHJIO nonyqHTb yrnoBbie pacnpeJJ;eneHHH JJ;JIH 

paccenHHH 11 +- H 11-- Me30HOB Ha Heif:TpoHe nJJ;pa 4 He. 3TH pacnpeJJ;e

neHHH npHBeJJ;eHbl Ha pHC. 3- a,6. 0HH llOKa3biBaJOT, KaKOH BKJiaJJ; B KOre

peHTHOe paccenHHe BHOCHTCH OTJJ;eJibHbiM HeHTpOHOM KaK B cnyqae 11 + 
TaK H 11- - B3aHMOJJ;eif:cTBHn. TaKHe JJ;HtPtiJepeHQHanbHbie ceqeHHH MoryT 

6biTb HCllOJib30BaHbl )J;JIH npoaepKH MOJJ;eJibHblX npeJJ;CTaBJieHHH, npHMe· 

HHeMbiX )J;JIH OllHCaHHH B3aHMOJJ;eHCTBHH llHOHOB C HYKJIOHaMH HJJ;pa Ha 

OCHOBe HCllOJib30BaHHH napaMeTpOB CB060JJ;HOrO 11N ·pacceHHHH. 

Jlumepamypa 

1. I.V.Fa1ornkin, M.M.Ku1yukin, V.I.Lyashenko, 
F.Nichitiu, G. Pontecorvo, Ya.A.Shcherbakov. 
Lett.Nuovo Cirnento ~. 461 (1972); 

2. I.V.Fa1ornkin, M.M.Ku1yukin, V.I.Lyashenko, 
A.Mihu1, F.Nichitiu, G.Piragino, G.Pontecorvo, 
Ya.A.Shcherbakov. 
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3. I.V.Falornkin, M.M.Kulyukin, V.I.Lyashenko, 
A.G.Petrov, G.Pontecorvo, Yu.A.Shcherbakov. 
Intern.Syrnp. on Nucl. Electronics, Versailles, 
1968. 

4. I.V.Falornkin, M.M.Kulyukin, G.Pontecorvo, 
Yu.A.Shcherbakov. Nucl.Instr. Meth., 2l• 266 
(1967). 

5. M.M.Block, I.Kenyon, J.Keren, D.Koetke, P.Mal
hotra, P.Mazur, R.Walker, H.Winzeler. Physics 
Lett., 26B, 464 (1968). 

6. G.Giacomelli, P.Pini, S.Stagni. A.Compilation 
of pion-nucleon scattering data.CERN-HERA 69-1. 

PyKODHCh DOCTyDUJia B U3,IJ;aTeJILCKHH OT,IJ;eJI 
25 aBrycTa 1972 ro.na. 
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