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J1 CCneAOB8HHe peaKUHH TT-p _, TT + TT- n a6nH3H nopora 

MeTOAOM M8KCKM8nbHOrO npaBAOllOA06HS! H8 OCHOBe TeOpHH o6p830B8HKS! 

Tpex qaCTKU a6nH3H nopora (fpH60B, AHCenbM, AHKCOBKq) npoaHanH3HpOB8HO 

OKOno 500 C06biTKA peaKUHA TT-p _, TT+TT-n B HHTepaane 3HeprKA 

/200-t260/ Mas. nonyqeH npocroA BKA KBaApara MaTpKqHoro aneMeHTa, YAOB

neraopHTenbHO OllHCblB810IUHA BCIO COBOKYllHOCTb 3KCnepHMeHT8nbHblX A8HHbiX; 

IM 12= lA 12 11 + C (K ir -t, E) I , co aHaqeHHeM KBaApara MOAynSI aMnnHTYAhi 

peaKUHH Ha nopore lA 12=4,5 ± 0,6 H napaMerpoM HaKnoHa B cneKrpe no KBaA

pary OTHOCHTenbHOrO HMllYnbC8 Kz~ ABYX lli!OHOB C,.J,7 ± 0,6 • nonyqeHa 

aaBHCHMOCTb ceqeHY.S! peaKUHH or BbiAeneHHoA aHeprHH: a~ p 2( E I mrr ) 2 , 

rAe p 2= (0,38' ±_0,05) M6. 

BbiqHcneHbJ BKn8Abl He8H8nHTHqeCKHX ( nHHefiHbJX, KB8Ap8THqHbiX, Ky6H

qeCKHX) qneHOB, COAep)I(SIUHX AnHHY TT TT -pacceS!HHS! a 0 , B AHJjl<j>epeHUHanb

Hhle ceqeHHS! peaKUHH. 

llpenpHHT Ofu.eAHHeHHOrO HHCTHTyTa liAepHbiX HCCJieAOBaHHI. 

,izy6Ha, I973 

Batusov Yu.A. 1 Bunyatov S.A. 1 Gulkanjan H.R. 1 

Kurbatov V. S. 1 Sidorov V .M. 1 Yarba V .A. PI - 6988 

Investigation of the rr-p_,rr+rr-n Reaction near 
Threshold 

See the Summary on the reverse side of the title-page. 

Preprint. Joint Institute for Nuclear 

Dubna, 1973 
Research. 

m.A.BaTycoa, iC.A.ByHRTOB, r.P.rynKBHRH, 
B.C.Kyp6aToa, B.M.CK.ztopoa, B.A.Sip6al• 

PI - 6988 

HCCJIE~OBAHHE PEAKQIDf 

BBJIH3H llOPOr A 
rr· p- rr+rr- n 

Hanpa&llt>Ho 11 Rt/J 

• 11 HCTHTYT cf>H3HKH BhiCOKHx saeprHii, Ceprryxoa 

GC~JUOO!:JB!>l~f t;;!\;j .. . .¥ 

S.C:epEMX Dt<:~JJAC2<2Ck~ 
6Ji&/ivJOTEHA 



Summary 

About 500 events of the rr-p ... rr+rr-n reacti
on in the energy range of (200 ~ 260) MeV were 
analyzed by the maximum likelihood method on 
the basis of theory of three particle produc
tion near threshold. (Gribov, Anselm, Anisovich). 
A·simple form of the matrix element square is 
obtained, which describes satisfactorily the 
total amouiJt of ,experimental data IMf = IAI 2 11 + 
+ c ( . K1~ - 2-EJ l . the . valu~ · o~ the modulus square 

of the reaction amplitude at· the threshold 
being I A 1

2
,;, 4. 5 ± 0. 6 and the slope parameter 

in spectrum over the square of relative momen
tum K 1~ of two pions c,; 3. 7 ± 0. 6. It is ob
tained. the dependence of the reaction cross 
section on the emitted energy ·'a= p ~ (E I m ) ~ 
where p2= (0.38 ± 0.05) mb. . · · · " 

The contributions of. nona.nalytical · (linear~ 
square, cubic) terms, ·containing the "" -scat
tering length a 0 , to the "differential cross 
sections are calculated. 
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, ... B pa6oT~x B.H.rpu6oea: A.A.A~~enLMa; B.'B.Auuc~BHtJa //- 2/ 

6Ltna CO:J,naHa ·llOny<IJeHOMeHOJl.OrH'IeCKaH TeOpHH o6pa30BaHHH Tpex 
CHJ1LHOB3aHMO.IleHCTBYIDIUHX 'laCTiiU ; B6J1H3H nopora •. ,3Ta c Te.OpHH 
,naeT MeTO.Il HaXO>K,neHHH aMnJlHTY.IlLI pacceHHHH HeCTa6HJ1LHLIX 
tJacTHU npu uyneeoii . :mepruu. O.nuoii H3 o6nacTeii npuMeHHMOCTH 
Teopuu o6pa3oBaHJIH Tpex tJacniu 'senHIDTCH peaKUH~ rrN ... rrrr N 
e6nH3H nopora, Kor.na nonuaH KHHeTH'IecKaH 3HepruJi tJaCTHU e Ko
uetJHOM COCTOHHHH £Mana. B 3TOM cnyqae aMDJlHTY.Ilhl peaKUHH 

·. rrN.:-+ :ttTTN' •' npeJ).CTaBJlHIOTCH B .. BH.IlC pa3JlO>KeHHH no CTeneHHM 
·Ez/2 ·. 3TOT'PH.Il 'co,nep>KHT CHHrynipHLie ·no OTHocit:TenLHbiM HM· 
nynLCaM tJJleHbl; 06H3aHHble CBOHM npOHCXO>K,neHHeM nepepacC~HHHIO 
tJaCTHU'·ll 3aBHCHIUHe OT ,nJIHH pacceHHHH o6pa30BaBWHXCJI tJaCTHU, 
u aiianHTH'IeCKHe tJJlenLvllocne.nulie exo,nHT B pH.n i<.ueonpe.neneu-

.. HLIMH Ko3<ll<lJHIIHCHTaMH~ ':KOTOpLie~B paMKaX .naHHOH TeopHH He MOryT 
~6LIT·b. :.Br.t'IHCJleHhl'· H ·uaxo,nHTCH u:J cpa_BHeHHH· C 3KCnepHMeJITIJM. 

3THM u onpe.nenHeTcH nony<IJeiioMeuonoruqecKHH xapaKTep ·Teopuu. 
B pa6oTax /1- 2/ 6LmH · ·. nonytJeHLI <IJopMynLI .nnH Ma TpHtJHLIX 

3J1CMeHTOB peaKUHH · TT N '... 11 rr N. C TOtJHOCThiO ·,no tJJleHOB BTOporo 
nopH,nKa no E 11 2 ; B paG<_>Te hi ll.3.BonKOBHIIKOrO H r.P.ryn
KaHHHa BbltJHCJleHLI Ky6HtJeCKHe tJJ1eHLI B. KBa,npaTe MaTpH'IHOrO 
3JleMeHTa 'peaKUHH 11-p.:. .17 +17- n a TaK>Ke npHBe,neHLI COOTHOWe· 

- . ' . 
HHH, CBH3LIBaiOIUHe aMnJlHTY.Ilhl BCeX nHTH KauanoB peaKUHH rrp ... 
... 17TTN 

..... 

rr~p ... rr.+rr-n 

" TT·.:":p. ->, TT
0

TT
0 .ri·• 

- - 0 TT p.-·~ TT TT p 

:rr+p 

17 ~p 

rr+.17 -i n. 

17_+ 17°P 

/1/ 

/2/ 

/3/ 

/4/ 

/5/ 

'ITO ,naeT BOJMO>KHOCTL ., npoBe,neHHH HX. COBMeCTHOrO aHaJ1H3a. 
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Oco6eHHOCTbJO peaKUHii TTN ... ""N no cpaaHeHHJO c K ... 3" .. 
. r. 

pacna~aMH HBn.IICTCH HaRH'IHe B KBa~paTe MaTpH'IHOTO 3RCMeHTa 
RHIIeHHbiX no OTHOCHTCRbHbiM HMnynbCaM 'IRCHOB /nepaoro nopR~Ka 
no £I/2 /, B03HHKaJOIUHX HJ•Janepepacce.IIHH.II'IaCTHU (TT-p) BHa:.. 
'laJibHOM COCTO.IIHHH. BenH'IHHa 3THX qneHOB O'ICHb CHRbHO JaBHCHT 
or oTuoweHHH x = I F11 1 I IF 31 I Mo~yneii HJOTom{qecKH imaapa
aHTHbiX aMnnary~ peaKUHH TTN ... "" N ua nopore B cocTOHHH.IIX 
I'll H 1'31 /J~ecb cocTO.IIHH.II o6oJHa'leHLI,KaKo6bi'IHo: L 2r, 21 , 
r~e L -. op6HTanbHLIH yrnoBOH MOMCHT, T- H30TOOH'ICCKHH CDHH, 
f - nonHbiH yrnOBOH MOMeBT CHCTCMLI/. • 

. EcnH orpaHii'IHTbCH TORbKO RBHeHHbiMB 'IReHaMB, TO KBa.IJ.pa T 
. MaTpB .. iHoro 3RCMCBTa 'peaKUHB rr;_p-+TT+TT -n BMeeT B~ 

' . 2 2 . . . . 
duldr=ll\1 lll+Ta12[(a2 ~a0 )k 12 .;.Jb31'2 -b1b)k13 ]1, . /6/ 

r~e ki/ - MO~ynB OTHOCBTCRbHbiX BMnynbCOB BTOpB'IHbiX 'laCTBU 
/BH,II,eKc "I" OTHOCHTC.II K "+-Me Jouy,. ilu~eKc "2" - K "--Me JOHY, 

.BH.IJ.eKc '~1"- K HeiiTpoHy/. a0 11 a 2 ~nBHbl_ "" -pacce.IIHB.II B co-. 
CTOHHB.IIX C B30TODB<iecKBM <:DBHOM T·=O H T = 2 ,a b Ih B b3/2-
BJsecruble ~nHHLI "N -paccexuux a cocToHHBHx T =I /2u T;;3/2. 
a 12 CCTb.MHBMaH 'laCTb /B3.11TaH C 06paTHbiM 3HaKOM/ OTHOWCHHH 
aMDRHTY~ A 2 B .\1 KaHanOB /~/ B /1/' Ha nopore 3THX peaK~BH: 

3 sin¢,:, ... 
u = -lm (.\

2
}.\

1
. ) 

12 1 . xy 10 +' ---=-2cos¢ 
xylO 

r~e ¢c.TO'IHOCTLJO~o " paBHapaJHOCTBtllaJ· ¢y_np = 83 1 -:811 
ynpyroro TTN -pacce.IIHB.II B cocTO.IIHB.IIX 1'31 B 1'11 , npu JHeprua;·,: 
cooTaercrsyrorueii nopory peaKUHii "N ... "" N . PaJHOCTb tlJa:i 
¢ ynp. no peJynbTaTaM paJnH'IBbiX tlJaJOBLIX aHanHJOB /6/ ·Mana 

H cocraanxeT -5o c Heonpe~eneHHOCTbJO ., 1 o. 

BenH'IHHa a u O'leHb • peJKO JaBBCHT OT napaMeTpa x . 3Ta 
JaBBCHMOCTb npHBC.II.eHa Ha pH C. 1, npB ~BYX 3Ha'leHHHX ¢ = ¢y:np,=" 
~-:;) H- ¢ = _cf:,ynp:-"=175°. KaK BH.II.HO H3 pHc. 1,npH x = 1/.jlO"" 0.3 
H ¢ = -.> a 12 ~OCTHraeT 3KCTpeManbHOrO 3Ha'leHHH (a 12 "" 

··- 38). 

llpH 'HJa'ICHH.IIX X, 6nH3KHX K 0,3, 803HHKaeT B03MO:lKHOCTb 
orpaHH'IHfb'C.II TORbKO RHHCHHbiMH.'IneHaMH a·ce'ICHHH peaKUHH/1/, 
'ITO cunbHo ynporuaeT ailanH3 JKcnepuMeuninhHbiX ~aHHbiX. HMeH-

. HO 8 TaKUM npe~OORO:lKCHHH B 1964 ro;:t.y B .ll:y6He 6binH DpOaH,nH· v 

· 3':fPOBaHbl 'IKCOepHMCHTanbHbiC ~aHHbie 110 peaKUHH rr-p->rr+TT-n 4~5z;· 
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PaJnocTb .nnua pa'cceHHHH a0 - a2 · HJ JToro aHanHJa 6bina onpe~ 
neneHa paaHoii a 0-a2 :=-(0,25±0,05) 1\" · O,nHaKo, KaK orMe'lanocb 
B pa6ore. Is!, "peJynbTaT Tpe6yei .nanbHeiiwero yTo<iHeHHH, T.K. 
npu aHanu3e ripe,nnonaranocb, 'ITo J!lltPeKTbi; csx3aHHbie c B3aHMo
.zieiicTBHeM B KOHC'IHOM COCTOHHHB,06ycnoBneHbl TORbKO RHHCHHbiMH 

no. oT~ocH~en~HbiM uMnynbcaM ~neHaMu". )J..rix ripoaep~H JToro 
npennonO:lKCHHH HY:lKHO 6bino npe:lK.IJ.e acero .nononHHTCRbHO uccne
~OBaTb COOTHOWCHHH MC:lK.II.Y CC'ICHHHMH pa3RH'IHbiX KaHanOB peaKUHH 

. "N ~. "" N , 'IT06bi onpe,nenHTb napaMeTp x : C JToii uenbro He~aa
Ho· HaMH 6biRO H3MepeHO CC'ICHHe peaKUHB TT +p -> TT +TT +n · npH 
:meprBH uaneTaroiuero " -Me3oHa B na6opaTopHoiicucTeMe T" = 
=230 M3e hi. CpaBHHBa.ll H3MepeHHoe .nns-JToii peaKuim cetieHHe 

u 
4 

= /33± ]~ I MK6 c ce'I~HiieM peaKUHH /1/ ripu JHepruH T" = 
=222 M3e u

1 
= /27±5/ MK6/4~6bmo nony'leHo · 

X = ]. 7 ± 0. 4 npH ¢ = - S 0 
• 

3roT pe JynbTaT noKa3biB'aeT, 'ITO npa6nH:lKeHHe /6/ Hecnpaoen
nHBO. 3Ha'leHiie · a 12 , Ha caM oM .nene oKa3biBaeTcH so MHoro pa3 
MCHbWe_ /eM. pHC. 1/. COOTBCTCTBCHHO pe3KO yMeHbWaeTCJi BKna.IJ. 
nHHeii:HbiX _qneHos a Ksanpare MaTpH'IHoro JneMeHTa /npll x =1. 7 
H.¢=- 5°, a 

12
,..;.0.07 I, u npH6nH)KeHHe /6/ oKa3bisaeTcH HenocTa- · 

TO'IHbiM .IJ.R.II OORHOrO ODBCaHHH 3KCriepHMCHTanbHbiX ~aHHbiX. . ' 

(l/2 

:r•IFrri/IF,I 2 1 0 
~ 

y=f75" -O,f 

-0,2 

·O.J 
-0,4 

-0,5 

-0.6 
·0,7 

-qs 
-0,9 

-1 > --../ 
-38 

PHc. 1. 3asHCHMOCTh a 12 = -lm(X2/.\1) oT senH'IHHLI x ,; lfi1 IIIF31 l· 
TipasaH 'laCTb rpa~HKa COOTBeTCTByeT 3Ha'leHHIO ¢ =-S 

0

, nesaH -
3Ha'leHHJO ¢ = 175 . · · _ : ' 
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B HacniJimeii: pa6oTe aHaJIH3 · ·3KcnepHMeHTaJihH.Lii ,~:~anHhiX no · 
peaKUHH /l/, noJiyqeHHhiX <1JoT03MYJihCHOHHOH.Me.TO,I:IHKOH /41, npo~ 
BO,I:IHTCR C y~eTOM B :,~:~H<IJ<IJepeHUHaJihHOM ceqeHHH .peaKUHH KBa,l:lpa· 
THqnhix H Ky6HqecKHX no oniocHTe.iihHhiM HMnynhcaM K~Heqni,Ix . . .- ... ' . 
qaCTHU qJieHOB. . 

KBa,~:~paT MaTpnqnoro 3JieMeHTa B 3TOM cny~ae HMeeT cne,~:~y:ID-
myro CTpyinypy *. · 

- 2 . . . . . KB.. .· .;' .. 

·, 

I . .. . . .· ~ 

·-1 
/' 
I 

I 

_fl 

I 
·:j 

I 
da/dr= I-') I1+Ak12 +Bk13 + E f Q;(a

0
,a2 )f; (x

12
;xi

3
,x

21
,E) + . 

. -. 

3/2 . Ky6. · 
+E "kT.(aO,a2}fi (xi2'xl3'x23'E) + . } 

/7/ 
} . 

2 1 .2 2 I · 
+ ci (ki2- T EJ + c2E + c3 (ki3~.k23 J . ' 

3,~:~ech qepe3 A H .B o6o3naqeHhi K03<b<IJHiJ;HeHThi nepe,~:~ JIH· 
neii:HhiMH qJienaMu /eM. Bhipa)KeHHe /6//. Ko3<1JitmuHeHThi Q; H 

ri co,~:~ep)KaT ;KPOMe H3BeCTHhiX B~JI~qHH/.z:IJIHH· 17 N. -pacceJIHHJI, 
napaMeTpa i H ¢ /, .LIJIHHhi 1111 -pacceJIHHJI a

0 
H a 

2
• f ;KB, H 

{ 1Ky6.eCTh .. HeanaJIHTHqeci<He <IJyHKUHH OT. 3HeprHH E H OT 6e3· 

pa3MepHbiX BenHqun xem =kemly2p.~]!"'! P.fm - npHBe,~:~ennaJIMa~-
ca KOHeqnhiX qacTHU e H m ; B e,I:IHHHUax m'17 = 1 HMeeM: 

x ; 2 ~ ~ .1~2 1J E, x
13

= y(M+1JI 2M ki /~ E, x
2
, =y(M+1)12M k I y £, M 

• . . . . .. . . 3 _3 . 23 . . . 
- Macca HYKJIOH~/ ._ C I, C 2 , C 3 - neonpe.l(eJieHHh!eKo3<1J<IJHUH.eHThi ne
pe,~:~ anaJIHTHqecKHMH qneHaMH; nocne,~:~~He. TPH cnaraeMhie B /~/ · 
npe,~:~cTa.BJIJIIOT co6oii: 6onee y,~:~o6nyro_·3amich KBa,~:~paTHqHhiX .ananH·: 
THqeCKHX qJieHOB 

. 2 c; k12 + c; k / 3 + c3_ k 2~. 

CBJI3h Me)K.z:~y Ko3<1J<IJHUHeHTaMH CJ,C 2 ,C3 H C'I;C'2 ,C~. nerKo . . . 
~ nonyqHTh, BOCnOJih3 YJICh COOTHOWeHHeM .. 

2 
E _ _ 2_ k 2 + (M+ 1) k 2 k 2 

-. M+2 I2 2MfH+?I ( 13+ 23). 

. * B Bhipa)KeHHH /7 I .npeHe6pera1ocl. i<y6H:qeci<nMH qJieHaMH, 
co.z:~ep)KamHMH Manyro BeJIHq}my ·a 12 ·. ·· ' · · · 
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)l;nH .z:~a:nnoro anaJIH3a HCnOJih30Ban(ich 486 co6hiTHii, cooTBeT-
: CTBYIOlllHX peaKQHH 17-p -> 17+17-n, B HHTepBaJie '3HeprHH [.17 
_:_::: /200..,260/ M3e /cpe,~:~Hee 3Haqe'JiHe . T 17 =237 M3ej, .n;n.JI:Koii-r~ '· 

ponH qacTh ·3THX · co~hiTHH Ghiii~ eme · pa3 · o6cqHTana· no ·HoB~ii 
cHcTeMe nporpaMM 8 1 KHHeMaTHqecKoro aHaJIH3a. TeopeTHqe
CKHH aHaJIH3 3KCnepHMeHTaJihHhiX ,~:~aHHhiX· npoBO,I:IHJIC.JI MeTO.z:IOM 
:MaKCHMaJihHOro npaB.ziono.z:~o6H.JI. lloci<onhKY 3KcnepHMeHTaJihHhie 
,l:laHHhl~ i:wnyqeHhl <1JoT03MynhCHOHHOH MeTO . .z:IHKOH, TO npH. anaJIH3e 
Bo3HHKae-r· Bonpoc o6 yqeTe· <IJoHOBhix co6hiTHii I co6hiTHii mi. H.z:~pax .. 
3MYJihCHH/. Bi<Jia:n. «J)oHa B H:cciie.nyeMhiii npouecc 6hm oni>eJ:lenen · 
paHee I 41 H cociaBJIJieT /20±5/o/o. ·Bo.npoc o BhiqHTaHim <IJoHa 
npH oueHI<e napaMeTpoB Men),~:~oM MaKcHMaJihiiOro npaB.z:~ono.z:~o6Hil 

.;no.z:~po6Ho paccMoTpeH B pa6oTe I 91. HaMH 6bmo BKJiroqeno B aHaJIH3 · 
. ·. 77 <IJoHOBhiX co6biTHH /co6biTHJI C BH_nHMhiM CJie.L~OM Jl.z:lpa OT.z:~aqn, 

. HO Y.LIOBJieTBOpH~lllHe KHHe.MaTHKe·· peaKUHH Ha: BO.L~Opo.z:~e/, :i<OT<)pi.ie 
6biJIH 3aperHCTpHpOBaHhl nplf. ~Oii~Ke BO.LIOPO.LIHhiX. co.6hiTHH. • . 

MHHHMH3HpOBaJICJI <IJyHKUHOHaJI BH.L~a . 

N3+.l,.. N-A. n 
3

. T'. 
"' "' a · cr· - a 2 N .l, = 1Rr ._, · k k s+., 

-Yn L ~ . .,.. [ k Yny_ - k fny. l + k (---3-), · · · . , /8/ 
. - ' . = I } 'k- !\ (f • N = 77 ,_ 1 I -I k tP . . ' 

9 3 . 
r.z:~e ak H !\a k - 3I<cnepHMeHTaJihHhie -3naqeuHJI ceqeHHJI pea~UHH 
/1/ _H HX owH6I<H .LIJIJI 5 3naqeHHii I n ci =5/ 3HeprHH naneTaromero .. 

11 ·Me3oHa .z:~o 250. M3e, nonyqeHHhie B pa6oTax /~;Jo,I1/ ~ [ ~·~ 
TeopeTHqeci<He 3HaqeHHJI ceqeifHii npH Tex )Ke 3HeprHJIX. ~i 

'3HaqeHHe nJIOTHOCTH BepOHTHOCTH . pacnp~,~:~eneiiHJI . co6hiTHH no 
rpa<IJHI<y·)l;aJIHUa, onpeneneHHOe ,I:IJIH' i .: ro co6hiTHJI: 

(daldl'). . -' 
Y. 
' 

/9/ 
rrdaldl)dr 

--~. '• ~ .,_, . 
r.z:~e · d a I dl~ onpe.z:~enHIDTCJI ~hipa)KeHJiei.i 17 I . lfHTerpanhi B 3Ha--
Mella TeJie /9/ /HOp~IHpOBI<a nJIOTHOCTH BepoJITHOCTH/ BhlqHCJiim.HCh 
MeTO.LIOM MoHTe- Kapno, npH noMomH BH.z:IOH3MeHeHHoii: nporpaMMhi 
F 0 If L I 121. llpH BhiqHcJieHHH . HHTerpanoB · yqHThiBaJIH<ih oq)anH

qeHHhie pa3Mephl 3MYJihCHOHHhiX·KaMepH 3aBHCHMOCTh 3<IJ¢ei<THB· . , . 
HOCTH perHCTpaUHH C06biTHJI OT 3HeprHH nepBHqHOH qacTHUhl • 

MHHHMH 3aUHJI <IJynKUHOHaJia /Sf no BCeM napaMeTpaM <i0, C J• C 2, 

.· C
3

, j.\
1

j2 O.LIHOBpeMeHHO /ManaJI BeJIHqHHa - .LIJlHHa 1717 -pacceJIHHJI 
·a <IJHKCHpoBanach: a

2 
= 0 I He· noJBOJIJieT npH HMeromeii:cJI cTaTHC· 

2 . • . • - • 
THI<e onpeneJIHTh-3TH napaMeTphl C Y.LIOBJieTBOPHTeJihHOH TOqHOCThiO: 
O,~:~nai<o H3 o.z:~HoMepHhiX 3I<cnepuMeHTaJihHhiX pacnpe,~:~(meHHii, npH
Be.z:~eHHhiX Ha .. pHC, 2, BH,I:IHO, qTo.cymeCTBeHHOe OTJIHqHe OT ¢a30BhiX . . 
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• KPUBhl . .X. ... na6Jilo.ruieTc.R TOnLxo B pacnpe.nenenux no x1~,cos(~;p11-), . cos(k23 p11+)· Pacnpe.nenenu.11 no ·3TUM nepeMeHHLIM
1 

no.nenenHLie 
ua auanoru'lnlde pacnpe.nenenu.11 no cJ!a3oBoMy o6'LeMy /puc. 3 u 4,{ 

1,5 

1 

0,5 

0 I I I 1 I I I I I I '1 
x2 . 12 

Puc. 3~ Pacnpe.nenenue no x 12= k1 ~ IE , .neneunoe na pacnpe.ne
neuue no .. 4Ja3oBoMy o6'LeMy. Cnnowna.11 rucTorpaMMa·.- 3Kcm!pu-
MenT. llyHKTHp - MaTpU'IHidH 3neMeHT " . 

. .. . ·. .. . . • 2. 2 . 2 .. -·1 --
. I M I -= I A 1 I {J + c l_r k 12 - T E)! 

MO)KJ{O annpoxcuM:upoBaTL np.RMoii nuuueii, uaxnou xoTopoii onpe
.nen.ReTC.II TtlnbKO K034J4JunueHTOM C l. 0Ka3LIBaeTC.II, 'ITO BCJI COBO· 
KynHOCTL 3KCnepuMeHTanLHLIX .rtaHHLIX Y.ItOBneTBOpUTenLHO OnUCLI· 
aaeTc.R y'leTOM B xaa~aTe MaTpuquoro' 3neMenTa.peaxuuu /1/ 
TOJILKO qneua C I (ki~ - --z·:E) , · a . BKJDOl.fenue qneuoa, ~o.nep)KaiUHx. 
napaMeTpld a O , C2 , C3 , He .IIBn.lleTCJI CTaTHCTHl.feCKU He06XO.rtU· 
MLIM> WUT. 3KCnepUMeHTanLHidX . .ItaHHidX no. 4JopMyne .· , 

. . ·.· . 1 
da/dr = .IAif II .f. Cifk/

2
--z-E)I 

'9 
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no-~BOJIHeT o~p~.n;eJIHTb K03«i>tPHUHeHT HaKJIOIIa C1 HKBa.n;paT MO.n;yJi}(' ·. 
aMnJIHTy.n;&I pe.aKUHH 11/ Ha nopore: · 

c 1 = 3, 7 ± 0,6 

I x l 2 = 4,5 ± o,6 . 
1 

O.n;HoMepH&Ie TeopeTH'IeCKHe pacnpe.n;eneHHH H TeopeTH'IeCKHH 
XO.D; Ce'leHHH peaKUHHJ'11 B 3aBHCHMOCTH OT.3HeprHH npH onpe.n;e-. 
neHH&Ix· 3Ha'leHHHX napaMeTpos CI H l.\ 112 npHse.n;eHLI Ha pucyH
Kax 2-4. 1-13 pHCYHKOB ~H'.zlHO, 'ITO 3KCnepHMeHTaJibHbie .n;aHHble 

100 

90 

80 

.. 70 

60 

.so 
40 

30 

20 

... -

I· . ~}a """"ixi · '2'fo' · '2jo' ' '2Sd · '2lo · r""6 fl .. 

!. 

PHc •. '4. 3HepreTH'IecKaH JaBHCHMOCTb nonHoro ceqeHHH peaKUHH 
rr ·- p ... ·rr + rr- n • CnnownaH JIHHHH. - a I = 0.38 E 2 , r.ne E ·• 

Bbi.D;e·JieHHaH 3HeprHH B CHClje~e UeHTpa Mace IJJ e_.UHHHUaX Maq:&I/· 
" -Me 30Ha(. · e- pa6oTa r 4/ , • - pa6oTa I I o/ ,.1- pa6oTa I II • 

onHCbiBaiOTCH .D;OCTaTO'IHO XOpOWO. / ,[(osepHTeJibHbiH ypoBeHb BO 
scex_ pacnpe.neneHHHX _He -MeHbme 7U/ol. 3HepreTH'IecKaH JaBHcH'
MOCTb ce'leHHH peaKUHH HMeeT BH.D; 

2 E. 2 
at= p ·, :-r.ne p .2 = (0,38 ± 0,05)M o ·, 

E Bbipa:lKeHa B e.D;HHHUaX MaCChi " -Me3oHa. 

10 
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~~ .. • . ~ 1 
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'··· 

'." 
,ll;~n~e M&I cPH:i<cliposanH nonyqeHHbie 3Ha'leHHH napaMeTpos 

c I H I.\ 11 2 
H npOH3BeJIH cPHT no napaMeTpaM: c 2 H . c 3 'KO~Opble 

OKa3aJIHCb MaJibUdH H B npe.n;eJiaX OWH6o~ paimbiMH HYJIIO:· 

C2 = -o,oi' ± o,24 

c 3 = -0,03 ± 0, 15 . 

ci>HT iw .D;JIHHe. "" -pacceHHHH ·· a 0 lnpH cPHKCHposaHHbiX 3Ha-. • ' ' 2 0 

'leHHHX· · C 1 H I.\ 1 L I npH 3Ha'leHIIHX x =_1, 7 H ¢=-5. · noKa3biBa-
eT, 'ITO ~HMeiOIUaH'cJi CTantCTHKa~ He n03BOJIHeT.::Onpe.n;eJIHTb .D;JIHHy 
pacC~HHHJI a o C Y.D;OBJieTBOpHTeJibHOH TO'IHOCTblO H npHBO.D;HT JIHWb 
K o'leHb rpy6LIM oue~~a:M: a· =(-0,9 ± 1,1) ~" . Y'leT qnenos, 'co
.nep:lKaiUHX ao, npaKTH'IeCKH He ynyqwaeT COrJiaCHJI TeOpHHC 3KC-
nepHMeHTOM. 

,[(JIH nJiaHIIPOBaHHH .D;aJibHeHWHX 3KCnepHMeHTOB npe.D;CTaBJIHeTCH 
HHTepeCHbiM OU~HIITb. BeJIH'IHHY 3clJclJeKTOB nHOH-nHOHHOro pacceH
H~H, npoBJIHIOIUHXCH .s peaKUHHX rrN ... rriTN s6JIH3H nopora. Ha 
pH c. Sa npiiBe.n;eu~I BKJia.n;LI JIHHeHIIbiX, ,Ksa.n;paTH'IHbiX n Ky6H'IeCKHX 
IIeaHaJIHTH'IeCKHX 'IJieiiOB, . CO.D;ep:lKaiUHX .D;JIHHY pacceHIIHH a o, a Ha 
pH. C.• 56 - CYMMapHbiH BKJia.Ji 3THX •iJieiiOB B O.D;HOMepHLie pacnpe.n;e
nenHH IBLI'IHCJieiiHH npOII3BO.D;HJIHCL .D;JIH T rr =235 M3enpH x .'= 1, 7, 
¢P=-.5.0 I. 3amTpHxosaHHbie o6micTH .Ha pHc. 56 cooTseTCTBYIDT 

;Heonpe.n(;lneunocTH ·B· napaMeTpe· x: x = 1,7 ± 0,4. KaK BII.D;HO H3 
PHCYHKOB, BJIHHHHe napaMeTpa ... a o Ha O.D;HOMepHbie pacnpe.n;eneHHH 
Mano H. ue npeBLIW<t;eT 15+7 IU/o lnpH I a0 I~ 1 I, B TO speMH KaK 
3KCIIepHMeHTaJibllble OWH6KH COCTaBJIHIOT /15+20lf1/o. ,[(JIH orrpe.n;ene
HHH . .D;JIHHbl pacceHHHH a0 H3 3KCnepHMeHTaJILHbiX .D;aiiHhlX no peaK
~HH Jl'. ::-p.-> TT +TT ~n nOTpe6yeTCH CTaTHCTHKa, npHMepHO Ha .D;Ba 

. nopH.D;Ka ·npeBLIWaiOIUaH·.HMeiOIUYIOCH. . 
'· TaKHM o6pa:ioM,'HMeiOIUHec.!f s'IiacToHmee speMH 3KcnepHMeH
TaJILHLie . .D;aiiHble no peaKUHH 111 He. n03BOJIHIOT OUeHHTb .D;JIHHY 
";, . -pacceHHHH. BcH cosoKynHOCTL 3KcnepHMeHTaJILHbiX, .n;aHHbiX 

no 3TOH peaKiiHH .no_ 3HeprHH. T TT =260 M3e y.n;oBJieTBopineJibHO 
onHCbiBaeTCH MaTpHqHbiM. 3JieMeHTOM C .D;BYMH napaMeTpaMH, onpe-
.D;eJieHHbiMH 8 HacTOHIUeii pa6oTe: · •. • 

·da/dr = l.\ 1 l2 .1!+c;rk/;.-.;EJI. 

. HHTepecHo. OTMeiH~L, 'ITO . ~Yili~cl-~yeT cxo.n;cTso Me:lK.n;y 
Maip~qiJi.IM:H .J.i:ieM:eiiTaMii .ileal<uiiH: 11/ H · r ~pacna.ria, he Tai<:lKe 
npHCYTCTBYIOT TPH CHJibHOBJaiu.io.ne:iiCTBYIOIIUfe -.iacntUbl c iie6o.riL
nioii: .· JHeprHeii. MaTpHqHbiH. 3JII!MeHT T ~pacrra.na. npii6riiDKe8ilci 
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ODHCLIBaeTCll Bhlp~eHHCM 

2 1 . 
IM !2

..., 1 + a(k --E) 
T 12 2 ' /9/ 

r,!le a= 0,87 · flonpaBKH'K MaTpH'UIOMY :meMeHTY /9/, 3aBHC.HI.QHe 

OT .IlDHH paCCCliHHJI DHOHOB,, TaJOKe. ManLI H He npeBLUUaiOT 5o/o • 
AsTopLI BLipa')l(aiOT 6naro,!lapHoCTL B.B.AHHCOBH'Iy, A.A~AH

cenLMY H ll.3.BonKOBHUKOMY 3a none3Hhle o6C~,!leHH.II. 
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