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6enbK08 A.A., 6yHsnoe C .A. Pl-80-449 
nHoH-n110HHOE' DJili1MOACi1CTBI1C 8 peaK~HAX 
OAHOni10HHOro POH</Witi1A np11 HI13KI1X 3HeprHAX 

noKasaHa C8MO(QfllilC08i1HHOCTb 3Kcnepi1MCHTil11bHbiX AilHHbiX 
11 KHPil11bHOH TCOPHI1 npo~cc:coo ,, ·• trn 111 rrN ... mrN np~-1 

8aHH6epr08CKOM HilpyuJCiil111 Kl1pilJ1bHOi1 CI1MMCTPIIIJ.1 1-1 MaJlbiX 
AJ111HaX rrrr -paCCCAH11A. ( nOMOiilbiO paC4CT08 8 paMKaX K11panb­
HOH TCOPI1111 peaK~I111 rrN-• ,N 060CH08aHO npi-1MCHCHJ.1C MeTOAa 
4y-Jlcy K peaK~I-111 "-P • rr\--n np11 HJ.13KI1X 3Hepri1Rx. Y4eT 
noAnoporosoro HY11A noasonReT yTo4HJ.1Tb 3Ha4eHJ.~e A111-1Hbl 
s - sonHoeoro , -pacceRHJ.IR a g ~-'3 3KCTpanonR~J.111 K nopo­
ry ~as sg B WI-IPOKOM 11HTCp8ane 3Heprl1i1, noJ1y4eHHbiX 113 
peaK~I-111 ,- p _.,+ 17-11. ~aSbl "" -paCCCAH11A 8 g Oni1Cb1BaiOTCR 
npl-1 3Ha4eHJ.111 AJ11-1Hbl paCCCRH11R ag (0.23 t 0.03) m ; 1 

H nonoH<eHHH noAnoporo8oro HY11R q ~ (-{},7 t 0,3) m:. 
Pa6oTa 8blnonHeHa 8 Jla6oparopHI1 RACPHbiX npo6neM OHRH. 

OpenpHHT 06~eAHHeHHOro HHCTHTYT8 AAePHWX HCCneAOB8HHH. Ay6Ha 1980 

Bel'kov A.A., Bunyatov S.A. PI 80-449 
Pio~Pion Interaction in Single-Pion Production 
Reactions at Low En~ r~i~~ 

~ 
B pa6oTe 111 MeTOAOM 4y-noy 6wn nposeAeH aHan~a ¢oTo3Mynb-

c~oHHbiX AaHHbiX 121 no peaK~~~ rrp -+rr+rr -n B ~HTepsane K~He-
T~4eCK~x 3Hepr~i1 HaneTaiO~ero n~oHa 200 M3B S. T 11 S. 260 M3B. 
6bln~ onpeAeneHbl <t>aabl s - eonHosoro "" -pacce.R H~.R 8 ~ e ~HTep­
sane 3Ha4eH~H Mace A~n~oHa oT nopora AO miTIT= 320 M3B. nony-
4eHHble 3Kcnep~MeHTanbHble <t>aabl ag xopowo cornacyiOTC.R c pe­
aynbTaTaMH aHanHaa K 84 -pacnaAOB /3/ 

B pa6oTe /4/ B paMKaX Teop~~ HapyweHHOi1 KHpanbHOH CHMMeTpHH 
c sai1H6eproscK~M aHa4eHHeM napaMerpa HapyweHH.R (~=1/2) 6blnH 
pacc4HTaHbl nonHble ce4eH~.R peaK~~H nN -+rrnN s6nH3H nopora. 
B 3Toi1 pa6ore 6bln npoeeAeH nocneAoBaTenbHbli1 y4eT nHoH­
HyKnOHHbiX AHarpaMM APeeecHoro B~Aa /pHc. la-r/ ~ YH~Tap~aa~~~ 
6opHOBCKOH aMnnHTYAbl 1111-pacce.RH~.R, B03HHKa~ei1 npH CYMMHpo­
BaHHI-1 AHarpaMM /pHc. 1a,6/. KpoMe Toro, 6wn1-1 y4TeHw A~arpaMMbl 
/pHC. lA/ C o6MeHOM H3o6apoi1 ~83 • 

MeTOA 4y-noy ocHosaH Ha npeAnono*eH~~. 4TO np~ Manblx nepe­
Aa4ax ~Mnynbca HYKnOHY ~ 2 BKnaA OT A~arpaMMbl OAHOn~OHHOrO 
o6MeHa /pHC. 16/ AOMHHHpyeT HaA BKnaAOM APY~X A~arpaMM 6naro-
Aag.R Han~4HJO B aMnnHTYAe peaK~~~ rrN-+ 11nN OC06eHHOCTH 
(~ - m ;r-t ' 
6oTe 141 6blno 
/pHC. 1a,6/ B 

cs.RaaHHOH c nponararopoM o6MeHHoro nHoHa. B pa­
noKaaaHo, 4To Ka*Aa.R ~3 aMnnHTYA An.R A~arpaMM 
OTAenbHOCT~ 3aB~C~T OT npeACTaBneH~.R 3<!><!>eKT~BHbiX 

KHpanbHbiX narp~H*~aHOB, B TO epeM.R KaK HX CyMMa OT npeACTaBne­
HHH narpaH*HaHoB Y*e He aaBHC~T. EcnH BbiAen~Tb ~3 3Toi1 cyMMbl 
4neHbl, COAeP*a~~e nponaraTop o6MeHHOrO n~OHa, TO COOTBeTCTByiO-
llla.R 4aCTb nonHOH aMnnHTYAbl peaK~~H nN-+ rrnN MO*eT 6b1Tb aa-
n~CaHa B BHAe /4/ 

-ll( +) 2...:..S._-
T =gACrru (q) ~2-m~ X 

[ u u 
x (ra)re 8bcAITIT (s,t,u)+(rb)r8 8acA 1111 (t,s,u)+ 

( u ] v{-) 
+ rc)re .SabAITIT(u,t,s) Y5 u (p). 

3AeCb p H q- 4 HMnynbCa Ha4anbHOro ~ KOHe4HOrO HYKnOHOB; B , 
t , u - nepeMeHHble MaHAenbCTaMa An.R T) -pacce.RHH.R c OAH~M 
n~OHOM BHe MaCCOBOH noeepXHOCTH; ull(± - HYKnOHHble cn~Ho-
pbl; ( , e - nomtp~3a~~~ HyKnOHOB B Ha4anbHOM H KOHe4HOM co­
CTO.RHH.RX; a- H30TOn~4eCK~H ~HAeKC Ha4anbHOro n~OHa; b,C -

..,. ..,. 
. .,. . 
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P~c. 1 • .L\HarpaMMbl npo1..1ecca 
rrN-+ mrN B APeBecHoM npH-

6J1HlKeHHH. nyHKTHPHble 1111HI111 
COOTBeTCTBy~T nHOHaM, cnnow­
Hble ToHKHe - HYKllOHaM, 
CnllOWHble lKHPHble - 11306a-

' paM 1'133' 

N 

120 

100 

80 

60 

40 

20 

1~1 /m~ 

P11c.2. Pe3yllbTaT~ MOAellHpoea­
HHH pacnpeAeJleHHfl 4HCJla C06bi­
THH no HHBapHaHTHOMy nepeAaH­
HOMY HMnyJlbCy HYKJlOHa 1'\2 • 
rHCTOrpaMMa - 3KCnepHMeHTaJlb­
HOe pacnpeAeneHHe AJlH ecex 
co6biTHi1 e HHTepeane 200 M3B 'S_ 
-:;_ T 

77 ~ 260 M3B. 

KOHe4HOM COCTOf!HHH. BwpalKeHHe 

10 

1130TOnH4eCKHe HHAeKC~ nHOHOB B 
AJlf! YHHTapH30BaHHOH aMnJlHTYAbl 
TH B pa6oTe /4/ , 

rrrr-paccef!HHfl AU MOlKHO Hai1-
rrrr 

KaK noKa3a1111 pac4eTbl, npoBeAeHHble e pa66Te /41, e HHTepeane 
200 M3B :S T 77 :S 260 M3B Hellb3H npeHe6pe4b BKJlaAoM H3o6apbl 1'1 33 B nOll HOe Ce4eHHe peaKI..Il-111 rr-p-+ rr+ TT- 0. no3TOMY B03MOlKHOCTb npi1-
MeHeHHfl MeTOAa 4y-noy np11 H113KMX 3HeprHHX HYlKAaeTCfl B AOnon­
HHTeJlbHOM o60CHOBaHI111. C 3TOH 1..1e11b~ B paMKaX TeOPI111 HapyweHHOH 
KMpallbHOH CHMMeTPI-111 6WJ10 npoBeAeHO MOAe1111POBaHHe pacnpeAeJle­
HHR 411CJla C06biTI1H peaK1..111H 7T -p, -+ rr+ 7T -n no 11HBapl1aHTHOMy 
nepeAaHHOMy 11MnyJlbCy HyKJlOHa 1'1 2 • 

CooTBeTCTBY~~ee 3Kcnepi1MeHTallbHoe pacnpeAelleHI1e, nocTpQeH-
Hoe no seeM co6biTHHM B 11HTepeane 200 M3B 'S_ T 

77 
~ 260 M3B, 

npi1BeAeHo Ha PHC.2. CnnowHoi1 KPHBOH noKa3aHo pacnpeAelleHHe, 
paCC411TaHHOe B TeOpHH HapyweHHOH K11paJlbHOH CI1MMeTPI1H C y4eTOM 
3KcnepHMeHTallbHoro- paa6poca. co6biTI1i1' -no KI1HeTI14ecKoi1 3HeprHH 
HaneTa~~ero nl1oHa T 

77 • BKnaA aMn11.11TYAbl T e nonHoe pacnpeAe.-
JleHI1e C06biTHH no 11HBaP.I1at-l:rHOMY nepeAaHHOMY 11MnyJlbCy 1'\2 noKa-
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0 P11c.3. 3KcTpano11H1..111H K nopory ~aa Be: 3Kcnepi1MeH-

-;:a;;;.::j~e T04KH 0 H e - 1-13 pa60T It, I COOTBeTCTBeH­
HOj nyHKTHpHaf! 11 WTpl1x-nyHKTHpHaf! npHMWe - 3KCTpa­
nOJlfll..ll111 K nopory T04eK 1-13 pa3HWX pa6oT B npi16JlHlKeHHH 
3~~eKTI1BHOrO paAHyCaj CnJlowHaf! KPHBafl - COBMeCTHWH 
~HT c 3KCTpano11HI..IHOHHoi1 ~opMynoA, Y411T~ea~ei1 noA-
noporoBbiH Hyllb e aMn1111TYAe s -eonHosoro TTTT -pacceH-
H11H, 

3aH nyHKTHpoM 11 npH - 1'12 < 3m; cocTaBnHeT ~ 80%. TaKI1M o6pa-
3oM, np11 Manwx 11'1 2 1 '--1'1 2 <·am~) aMn1111TYAa T Aei1cTBHTeJlbHo 
AOMHHHpyeT HaA BKJlaAaMI1 APYrHX AHarpaMM /pHC, 1 B-A/. no3TOMy 
npHMeHeHHe MeToAa 4y-noy e611H3H nopora peaKI..IHH rrJ> -+ rr+rr-u 
MOlKHO C4HTaTb BnOJlHe o6oCHOBaHH~M. 

0 
MeTOA 4y-noy no3B011H11 c xopoweA T04HOCTbiO nolly4HTb <J>a3bl 

8 o pacceH HHH nHOHOB 113 aHall!>13a peaKI..II-11>1 rr-p .. rr+ rr -n. Ha 
p!>1c.3 noKa3aHbl 3K.cnepHMeHTallbHWe 3Ha4eHI1JJ. ~YHK1..11111 _F(q)=qctgo~ 
AJlf! ~a3 8 8, nony4eHHbiX KaK H3 aHanHaa peaK1..11>1H rr")>-+rr+"-n npH 
200 M3B <T" <260 M3B 111, TaK 11 113 aHa11113a 3TOA lKe peaK"i-11>1 np~-1 - - . II ., P 17 "" 17 r3B/ C 151, 3KCTpanOilfll..ll1fl K nopory T04eK 1 (q 2/m! < 0,5) 
B npi16Ill1lKeHI>1H 3~~eKTI1BHoro paA11yca: 

0 1 1 0 .2 
q ctgo o= -o- + 2ro q 

ao 
AaeT Allfl AI111Hbl pacceHH11H ni10HOB a g 111 3~eKTI>1BHoro paA1-1yca 
ClleAYIO~I1e 3Ha4eHHH: 

0 ( ) -1 0 ( 6 . - 1 a 0 = 0,24±0,07 m77 , r 0 =-9, ±10,1)m 77 • 

npH 3KCTpanOJlfii..IHI1 T04eK Ia! (q 2 /m ~> 2) K nopory 8 npi>1611HlKeHHH 
3$<!leKTI1 eHoro ·paAHyca nolly4HM 

a~= (0,40 ± 0,02) m ; 1 , r ~=(-{1,64 ± 0,06) m ; 1 . 
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TaK~M o6pa30M, np~ O,QHOM ~ TOM me 3Ha4eH~~ a~ ~ r g /eM. 
p~c. 31 3KcnepHMeHTanbHble ,QaHHble no (jla3aM He MoryT 6b1Tb on~caHbl 
BOEi'CeM ~~JTepeane aHepr~~ (jlopMynol71 34J(jleKT~BHoro pa,q~yca. 

Ka1< snepBble 6bmo noKa3aHo e pa6oTe 161 , TaKoe nose,qeH~e !lJYHK-
1.1~~1 F(q) = q ctgo~ no,QTBepH<,qaeT TeopeTH4eCK~e yKasa·H~H /7,8/ 

Ha Han~Y~e no,Qnoporosoro HY!lfl B aMnn~TY.Qe s -sonHosoro rm -
pacceHHHH. 3 KcTpanonHLI~fl K nopory (jlas o g 1 1,5/ c noMOIJ.lbiO 
napaMeTpH3al.IH~, YY~TbiBaiOll\eH no,QnoporoBbiH HYllb 161 

o vs 1 + Boq 2 
qctgo - --· 

o- 2 Do(q2-qg) 

AflH nonomeH~.n no,Qnoporosoro Hyml q~ • .Qll~Hbl pacce.nH~R n~oHos 
aD=-D q2m-1 1-1 tma¢¢1~-'~LI~eHTos B0 , D 0 ,qaeT sHaYeH~R 

0 0 0 17 

ag = (0,23 ± 0,0.3) m ; 1 , 

( ' h -2 B 0 = -0,04±~.0.::;) m
17 

, 

qg=(-0,7 ± 0,3) m! 

D0 =(9,32 ;t0,04) m ~2 

B pa6oTax 
14

•
61 6bln pa3BHT no.nyc)leHoMeHonor~YecK~H no.QXOA 

K Om1CaH~!O (jla3 1717 -pacceRHI1fl B paMKaX Te9p1111 HppyweHHOH K11panb-
HOH CI1MMeTpl111, pCHOBaHHbiH Ha Y,H!Hapl13al.ll111 6opHOBCKOI::i a"::n1111TYAbl 
pacCeflH11R, C nOMOIJ.lbiO. _YH11JaPI'!OrO pacCe4eHI1.R O,QH,Of1CTJleBoe\ ni10HHOH 
,QH"arpaMMbl. /l.nH .QllHHbl a0 6bmo no.nyYeHo npe,QcKa3aHI1e .a~ = 
= (0,19 ±0,02) m;;1 np11 3Ha4eHI111 napaMeTpa HapyweHI1R Kl1paJ1bH011 CI1M-
MeTpl111 {3=1/2. nonmKeH~1e no,qnoporosoro HYll.R q ~ onpe,QenReTCR 
B .6opHO~CKOM np~6Jllo1)1(eHI1~ Bblpa>KeHio1eM 

q5··=-t(l+5f3)·m;. ,· . ,. 

npl-1 {3=1/2 nonyYI-!M q~=-7/8m~=-0,875m,;. nonyYeHHble HaMI1 
aKcnepMMeHTanbHble pesynbTaTbl: 

a~= (0,23± 0,03) m;1 ,. q§= (-0,7± 0,3)'m;1 

xopowo cornacyiOTCH c npe,Qc.KasaHV!RMI1 Teop1111 HapyweHHoli- Kl<1panbHG>i1 
CH.MMeTpl111. . . .. 

npoBeAeHHble HaMV! 11CCJlC,QOBaHio1R nOJlHbiX Ce4eHHC1 peaKLIHH 
17N .. .' mrN:' !AI 1-1 rr,11- pa~ce.RHI-il'l 191 noKasa1111, YTO Teopi-ifl Hapy-
weHHOH 1<11paJlbHQH CMMMeTpMM MO>KeT 6p1Tb ycnewHo npMMeHeHa ,Q~R 
Oni-1CaHI1R 3TI1X npOl.leCCOB np11 HI13KI1X 3Hepr~RX. noKa3aHa. CaMo­
COrJlaCOBaHHOCTb 3KCnepi1MeHTaJlbHbiX ,QaHHbiX 11 Kl1paJ1bHOH TeopJ.1M 
npOL\eCCOB 1777 -+,1717 M vN -+ 1717N np11 BaH H6ep rOBCKOM' HapyweHHM 
KMpallbHOH CI1,MMeTpl111 {{3=1/2) H MallbiX ,QI111HaX s -sollHOBOro 
1717 -pacceRH~1R. Taki1M o6pasoM, HaMI-l ,peweHa npo6neMa, Ha KoTp­

PYIO o6paTMJ1 BHMMaHHe BaHH6epr s .QOKJla,Qe Ha BeHCKOH KOHc)lepeH-
l.IMM B 1968 ro,qy /:10(•,' . 
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b 

~ 
·9 

.. \ 

/l.ni1Hbl S- 11 

AnMHa 
pacceR HH.R 

aO 
0 

a2 
0 

al 
1 

Ta6n111.1a 

p-BOJlHOBOrO pacceRHHR nMOHOB 

~KCnepi1MeHTaJ1bHOe 
3Ha4eHMe 

0,23+0,03 
/HaCTO.R~aR pa6oTa/ 

o, 262:0, os'13
'
111 

-0 , 062:0, 0 7 161 

0' 1 0+0 01 /12,13/ _, 
0,040+0 004/14,15/ _, 
0,067116/ 

npe.QCKa3aHI1e 8 ~e0p1o111 
!;iapyweHHOH Kl1panbHOH 
CHMt<leTpMH 

,o' 19::!:(}.,, 02 /9/ 

-0,024+0 OOlr191 _, 

0,031 /17/ * 

* nony4eHHOe HaMJA 8 pa6oTe ;g; 3Ha4eHHe ai MOXIHO Tpai<TOBaTb 
Kal< ABOAHoH c4eT ,QMarpaMM c p-pesoHaHcoM. AsTop~ 6naro,QapH~ 
M.K.BonKosy, yKasasweMy Ha 3To o6CTORTe.nbCTBo. 

3a noc.ne,QHHe TPH ro,Qa 6naro,QapR HOBbiM ,QaHHbiM no ¢ase o~ 
B6J1M3M nopora IS,l/ 6biJ10 CYU\eCTBeHHO YT04HCHO 31CCnepMMeHTaJlb-
HOe 3Ha4eHHe A1111Hbl s -sonHosoro 1717 -pacceRHMR ag. B Ta6n1-11.1e 
np1o1se,qeHbl nocneAH11e 3KcnepMMeHTallbHble ,QaHHble no ,Q!lMHaM s- M 
p -so.nHosoro rr17-pacceRHHR. Ms Ta6nMl.lbl BHAHO, 4TO ,QnR ,qanb-
HeAweA 3KCnepMMeHTallbHOH nposepKM TeOpl-111 HapyweHHOH 1<11panbHOH 
CMI<IMeTpl-111 Heo5XO,QHMO YT04HeHMe 3Ha4eHMi1 S -BOJ1HOBOH ,QJ11>1Hbl pac-
Ce.RHHR a g M p - BOllHOBOi:l ,QJ111 Hbl a .i 

1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
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HeT JIH npo6eJioB B Barneti OHOJIHoTeKe? 
0bl MOlKOTO no~yttHTb 1!0 nOttTO nepOttHCJIOHHble HHlKO KHH!'K, 

OCJIK OJIH 110 !5bi~H 38KU::l811bl pauee. 
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K3A8TeAbCKKll OTAeA 06beAKHeHHOro KHCTKTyYB liAepHbiX KCCAeAOBHHKll 

Bb1WeJl B CBeT 04epe,qHOH HOMep >KypHaJla 1111lH3HKa 3JleMeHTapHbiX 

4aCTH4 H aTOMHOrO R,qpa
11

, TOM 11 , Bbln. If. no,qnHCKa Ha >KypHaJl 

npOBO,QHTCR B areHTCTBax H OTAeJleHHl'IX 11COI03ne4aTH11 , B OT,qeJle­

HHRX CBR3H, a TaK>Ke Y OO~eCTBeHHbiX pacnpOCTpaHHTeJleH ne4aTH. 


