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Dispersion Vlethod of Se!fconsistent Description of 
17TT -Scattering in Chirol Theory 

An unmodel description of the low en<ergy scattering of mas
sive pions is obtninod. This description is l:x>.sed on dispersion 
method of tr.e effective Lagt-ongian of "" -scattering. It results in 
a considerable con-ections to the Born value of s -wave scattering 
lengths. The obtc:lined phenomenological predictions of '"' -scattering 
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Prcprint of the Joint lnsti lute for Nuclear Research. Dubna 1978 

1. BBE,4EHHE 

Anre6pa TOKOB H rHfiOTe3a 0 qacTHqHOM coxpaHeHHH &KCHaJlb" 

Horo TOKa Ill CAT I ,!l;aiOT orpaHHqeHHH Ha aMrrnHTY,!l;Y rrrr -pac

CeJIHHJI B He~H3HqecKOH TOqKe, r,!l;e 4-HMTIYJlbC TIHOHa paBeH HyniO. 

AnH BwqHcneHHJI ,!l;JlHH pacceHHHJI Heo6xo,!l;HMo 3KCTpanonHpoBaTb 

3TH pe3yJlbTaTbl K ~H3HqeCKOMY nopory. 

EcnH aMrrnHTy,!l;a He HMeeT oco6eHHOCTeii B o6JJ&CTH 3HeprHii 

rr -Me 30HOB E 
17 

- m 
17 

HnH BKna,!l; TaKHX oco6eHHOCTeil B aMrrnHTY .LIY 

Man, TO rrpH HyneBOH Macce IIHOHa aMrrJIHTy,!l;a npe,!l;CTaBHMa B BH,!l;C 

paJJlO)I(CHHH no 4-HMITYJlbCaM rr -MeJOHOB. B qacTHOCTH, ,LinH aMrrnH

TY,!l;bi TTTT -pacceHHHH B S ·KaHane HMeeT MeCTO pa3Jl0)1(CHHe, 

y,LIOBJleTBOpJIIOlllee Tpe6oBaHHHM 6o3e- CTa THCTHKH H KpOCCHHr- CHM

MeTpHH: 

2 2 2 2 
Ns, t, u; p 

1
, p2 , p3 , p4 ) =a + b(t + u) + cs t-

t d(t + u) 2 + etu 

2 s c (p 1 tp2) ' 

t fs 2 
t g(t t u)s+ h l p 2p 2 

j < j I J 

2 2 
t c. (P 1 -p3) • u =(P1- p4). 

+ .... 

111 

BBH,!l;Y "ManocTH" MaCChi rr·Me30HOB npe,Linonaranocb, qTo 3KCTpa

nonHUHOHHaH ~OPMYJia I 11 rrpHMeHHMa H K cnyqaiO pean.bHWX Mac

CHBHbiX llHOHOB. 

Baii.H6epr '1.' paccMoTpen nepswii nopH,!l;OK 3KCTpanonHUHOHHoro 

pa3JlO)I(eHHJI. TpH Heonpe,LieneHHWX napaMeTpa, B03HHKaiOIUHX npu 

3TOM, ~HKCHpOBanHCb C llOMOlllblO YCJlOBHJI CaMOCOrJiaCOBaHHOCTH 

A,I~;nepa H HH3K03HepreTHqecKHX TeopeM ,!l;nH rrrr -pacceJIHHJI. 

O.u,HaKo cosceM He oqeBH,LIHO, qTo 3KCTpanonHUHOHHoe pa3JIO)I(e

HHe CXO,!l;HTCJI y rropora H MQ)I(HQ orpaHH'IHTbCJI TOJlbKO 'IJleHaMH 
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neoaoro nopH.nxa. ManoCTb .D.JIHH pacceHHHH, nony'leHHbiX BaH:H6ep

roM, )I.OJI)f(Ha yKa3biBaTb, KaJaJIOCb 6bi, Ha CTipaBe)I.JIHB0CTb paJJIO

)f(eHHJI I I/ no Kpail:Heil: Mepe B He<iJHJH'Iecxoil: no)l.noporoaoil: o6nacTH. 

0)1.HaKO JTO CTipaBe)I.JIHBO JIHWb B TOM CJiy'lae, eCJIH MO)f(HO npe

He6pe'lb 'IJieHaMH BbiCWero nOpH)I.Ka, TO CCTb eCJIH y'leT nOCJIC)I.HHX 

He llpHBO)I.HT K CyLQeCTBeHHOMy HJMeHeHHlO npe)I.CKaJaHHH )I.JIJI )I.JIHII 

pacceHHHH. 

KoJ!MJHllHeHTbi JKCTpanoJIHllHOHHoro paJJIO)f(eHHH, BKJIIO'IaiOLQero 

'IJieHbl BTOporo TIOpH)JKa, MO)f(HO CBHJaTb C napaMeTpaMH HapyweH

HOH KHpaJibHOH SU(2) ® SU(2) anre6pbi c noMOLQbiO KpocCHHr

CHMMeTpH'IHoro <lJopMaJIHJMa XypH 2.3 ·. IlonpaBKH x .D.JIHHaM pac

CeHHHH, o6ycJIOBJieHHbie 'IJieHaMH BTOporo TIOPH.llKa, COCTaBJIJIIOT 

HCCKOJibKO npoJ:leHTOB. IlOJTOMy MO)f(eT llOKaJaTbCJI, 'ITO JKCTpa

nOJIJillHOiiHOe pa '>JIO~eHHe I I/ MO)f(e'J nveTeH.llOBa Tb Ha onHcaHHe 

4la3 11;; -pacceHHHJI no xpaiiHeil: Mepe B npHnoporoaoil: <iJHJH'Iecxoii 

06JiaCTH 
4 

'. O,~HaKO JTO npe)l.nOJIO)f(eHHe He nD./lTBep)f()l.aeTCJI pacqe

TaMH /5-'_ 

Crporo I'OBOpJI, nepeXO)I. K MaCCHBHbiM IIHOHaM )I.OJI)f(eH npHBO

)I.HTh )I.OllOJIHHTeJihHO K nepepa3JIO)f(eHHIO K03qxpHJ:lHeHTOB JKCTpai!OJIJI

llHOHHOH <iJopMyJJhi ITO CTeTieHHM napaMeTpa THTia E ;lll 0)1.HaKo 
77 ;; 

n paMxax anre6phi roxoa H 4CAT onpe)l.eJIHTh TaKoe nepepaJJIO)I(e-

HHe HeB03MO)I(HO. KpoMe TOI'O, aMTIJIHTY.lla /I/ He Y.li.OBJieTBOpHeT 

YCJIOBHIO YHHTapHOCTH H TIOJTOMy TepHeT CMbiCJI llpH 60JihWHX 

JHeprHHX. B HaCTOJILQCH pa6ore paJBHBaeTCJI )I.HCllepcHOHHhiH MeTO)I. 

3<lJ<lJeK fHBHLIX JiarpaH)f(HaHOB 7777 - pacceHHHJI C HapyWeHHOH KHpaJib

HOH CHMMeTpHeH, KOTOphiH ll03BOJIHeT npeO.llOJieTb yKaJaHHhiC BhiWe 

TPY.D.HOCTH. 

IlepBhiH TIOpH)I.OK pa3JIO)I(eHHJI aMnJIHTY.ll.hl pacceHHHJI no 4- HM

TIYJihCaM TIHOHOB B aJire6pe TOKOB BOCnpOH3BO)I.HTCJI B MeTOJle 

Jf}xPeKTHBHhiX narpaH)f(HaHoB 6opHoBCKHM npH6JIH)f(eHHeM, Y'IHThiBaiO

LQHM ./lpeaecHyiO .D.HarpaMMy. Hcxo)I.Hoe npeJlnOJIO)f(eHHe )I.HcnepcHoH

Horo MeTO)I.a <iJeHOMeHOJIOrH'IeCKHX JiarpaH)f(HaHOB JaKJIIO'IaeTCJI B 

TOM, 'IT06bl y'leCTb nepepaJJIO)f(eHHe KOJf}xPH!lHeHTOB JKCTpaTIOJIJI

llHOHHOH <iJopMyJihl YHHTapH3allHeH aMnJIHTY./lbl pacceJIHHJI C nOMOLQhiO 

COOTHOWeHHJI ynpyroil: YHHTapHOCTH, KOTOpoe Bhipa)f(aeT MHHMYIO 

'laCTh aMTIJIHTY.ll.hl pacceHHHJI 'lepeJ npOH3Be)l.eHHe 6opHOBCKHX aMn.TJH

TY.ll· 

)l.HcnepCHOHHhiH MeTO)I. nOJBOJIHeT Y'leCTb pa3Hhle CnOC06bl 

HapyweHHJI KHpaJihHOH CHMMeTpHH B TeM CaMbiM o6ecne'IHBaeT 

B03MO)f(HOCTh OT6opa BapHaHTOB HapyWeHHJI KHpaJihHOH CHMMeTpHH 

4 

no CTeneHH COrJiaCHJI C JKCnepHMeHTaJibHhiMH )l.aHHLIMH pacceHHHJI 

H noBe)l.eHHeM 4Ja3 napJ:lHaJihHhiX aMnJIHTY.ll. BfiJIH3H nopora. B <iJeHo

MeHOTIOrH'IeCKOM nO)I.XO)I.e Heonpe)l.eJieHHble napaMeTphl MO)f(HO Ja

<iJHKCHpOBaTh no JKCnepHMeHTaJibHhiM 3Ha'leHHJIM )I.JIHH paCCeJIHHJI 

B p- H d -coCTOJIHHJIX. KaK 6y)l.eT noKaJaHO HH)f(e, HaW MeTOJl 

npHBO)I.HT K 60JibWHM nonpaBKaM K 3Ha'leHHJIM 

1717 -paCCCJIHHJI B 6opHOBCKOM npH6JIH)f(eHHH. 

S - BOJIHOBhiX )I.JIHH 

0TMeTHM, 'ITO )I.HCnepCHOHHble COOTHOWeHHJI'0 / eCTeCTBeHHhiM 

o6pa30M B03HHKaiOT H3 KBaHTOBOH TeOpHH ITOJIJI. YKa3aHHCM Ha 

B03M0)f(H0CTb 3f}xPeKTHBHOro npHMeHeHHJI OnHCaHHOI'O ./lHCnepCHOH

HOrO MeTO)I.a HMeHHO .llJIJI 7777 -pacCeJIHHJI JIBJIJIIOTCJI peJyJihTaTbl 

Bhi'IHCJieHHJI BhiCWHX nonpaBOK B KHpaJibHOH TeOpHH nOJIJI n • 8/ 
H .'9, 10/. 

2. AMIIJIHTYAA PACCEHHHH IIHOHOB 

PaccMoTpHM J<iJ<iJeKTHBHhiH narpaH)f(HaH 1111 -pacceHHHH c Hapy

weHHoil: KHpaJibHOH CHMMeTpHeil:: 

-~' 1717 ! -· 2< 1 'all ) _ r-1 2< '2)2 1 , 11 c., 77 77 tJ m
17 

rr • 
4F 2 "" 

17 

IlapaMeTp {:3 npHHHMaeT pa3Hhie 3Ha'leHHJI B JaBHCHMOCTH Of cnoco-

6a HapyweHHJI K!lpaJibHOH CHMMeTpHH: {:3 =I/2 B u -MO)I.eJIH Bail:H-

6eprall L; f3 =1/3 B JKCnOHeHllHaJihHOH MO)I.eJIH HapyWeHHJI riOpCeJI 

H lJaHra '12';/1=1/4 B MO.lleJIH illBHHrepa/13: 

AMnJIHTy)l.a pacceJIHHJI HMeeT BH)I.: 

(277)64\ip~pgp~p~ <iti2ISii3i4-> ~ 

. 4 (4) A - I + I ( 277) 8 (p 1 + P 2 -p 3 - p 4 )x [ o i i 0 i i ( S, t, U) + 
1 2 3 4 

o i i o i i A(t, s , u) + oi i o i i :A(u, t, s)], 
13 24 14 23 

I'.lle I - e)I.HHB'IHaJI MaTpH!la; i k - H30TOnH'IeCKHe HH)I.eKCbl nBOHa. 
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liopHOBCKOMY npH6nH)I(eHHIO COOTBeTCTByeT ,ll.peBeCHaH ,II.HarpaM

Ma I puc. lal, H 6opHOBCKaH qacTb aMnnHTY.II.hl HMeeT BH.II. 

6-
A (s,K) 77 _ 
---- = 2 -a

0 
(3 s - K), 

3277 

r,11.e 

K = _?-(1 - fJ), 
2 

ao = -~( -~-~-) 2 ~ __ ?___ - .; 
3 277F 103 '/; c -.--

2
--(/;c- s, t, u). 

/ .......... / 
..... / ' / Y, 

/ ..... 
/ ..... 

/ ' / 

a 

77 ... m 77 
I 

' I / ' / 
' I / ' ,.---~-, / 

,><, I ")(_ 
/ ,_1 _, ' 

/ r ' 
/ ' 

I ' 
6 

Puc.l. ,l(peeeCHQ.JI ouazpaMMQ /a/ u YHUmapHoe pacce'leHue OOHo
r.em/leeoil ouazpaMMbl /6/. 

YHHTapHoe pacceqeHHe '14 'o,II.HoneTnesoH. ,II.HarpaMMbi I puc. 161 no3-

sonHeT CBH3aTb MHHMYIO qaCTb BKna,ll.a DHOHHOH neTnH B aMnnHTy

.II.Y 7777 -pacceHHHH C ee 6opHOBCKOH qacTbiO: 

.II- t'h f->-2-
Im~ (s) = (1- -~) [A (S)] &(& -- 1). 

JTO COOTHOWeHHe o6ecrre"'HBaeT YHHTapHOCTb aMnnHTY.II.bl 7777- pac

CeHHHH 

-
A(s) 

H - II
A (~ • A (~ 

C TO"'HOCTbiO ,11.0 l.J:JieHOB llOp.II,II.Ka a :3. 
0 

11 
BoccTaHOBHM peanbHYIO qacTb aMnnHTY.II.bi A no ee MHHMOh 

qacTH. ~nH 3TOrO BOCDOnb3yeMCH ,II.HCDepCHOHHhlM COOTHOWeHHeM 

C TpeM.II Bbll.J:HTaHHHMH: 

6 

n 
ReA (s) 

( 3 [I 
S-· 8 o) t"' Im A (x) 

------ p r -------------ax + 
77 -= (X - S )(X- S ) 3 

0 

2 
_, c ( s - s0 ) + b ( s - s

0 
) + a, 

r,11.e a, b H C - Bhll.{HTaTenbHble KOHCTaHThl. llonHaH aMnnHTy,ll.a 

7777 -paCCeHHHH npHMeT BH,II.: 

A(s) 77 _ 
3 '>-- = -2 a0 (3S - K) + _'l!_a 

2n (S ) 
<;;IT 2 0 • K' 

- - -2 - - 2 
ll(::,,,:}ccA+BS+CS -J(s)(3s-K), 

r,ne A, B. C - HeH3BeCTHhle napaMeTpw, H 

J ( /;) = 1 - _1_ i ( 4 .;l n -~~~-=-!)~ __ 
2 1 (2n + 1)! -

yarctgy- 1 , 

y 1-l y) . J --[In(----- - 177 , 
2 1 -y 

y y + 1 
--ln (-----), 
2 y -1 

I 

- 1 I 
y = (--- 1) Y2 

.; 

Y=(1-_l-)'h 

.; 

0</;<1 

I;> 1 

.; ' o. 

AMnnHTY.II.hl A B KaHane c H3ocnHHOM I H napuaanbHhle aMnna-

TY.II.hl A~ onpe,11.enHM cne.D.YIOIUHM o6pa3oM: 

Ao 3A(s, t, u) t- A(t, s, u) t- A(u, t, s), 

A 1 
= A(t, s, u)- A(u, y, s), 

A 2 ~ A(t, s, u) + A(u, t, s), 

I - 1 l I -
Ap (s) = -- ( dxPe (x)A (s, x), 

2 -1 

- 1- X - - 1+ X 
(t = (1- s)---

2
-, u = ( 1- s}---2-). 

~ononHHM nonyqeHHoe BbiWe swpa)l(eHHe ,11.n.a aMnnHTY.II.bl 7777 -

pacceHHHH 3aBHCHMOCTbiO OT t H U. llpH 3TOM HapH,IJ.y C Kpoc

CHHr- CHMMeTpHeH DOTpe6yeM, l.J:T06bl napuHanbHble aMnnHTY.II.hl A~, 
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A\ H A~ 6biJIH yHHTapHhi B npH6JIH)I(eH~H. ,, ~ 06a ycnoBHll onpe.JJ.e-

JIJIIOT 06l.l.l.iiH BH.JJ. JaBHCJII.l.leH OT t 1!: U .JJ.06aBKH K (J(s): 

- 2 - 2 - - -- - - -
fl(t, u) -~ d(t 1 u ) - J(t)P(t, u)- J(n)P(u, t), 

-2 -- -2 
P ( t, u) = a 

1 
t • a 

2 
t , a 

3 
t u 1 a 

4 
u a 

5 
11 , a

6 
0 

Y CJIOBHe YHHTapHOCTH rrapuHaJibHbiX aMITJIHTY.JJ. HaKJia.JJ.biBaeT 

orpaHuqeHHH Ha rronHHOMbi P(to li) 

-- -- - 2 -
P(s, u) • P(8, t) +- 3(38- Kl ~ 6 8 e 3- 5K 

P< s. u) • P(s. i) 

P(s. u)- Pes. 0 

- 2 
(38 -3, 2K) 

- 2 
3{s- 1) x 

0 
(A 

0
) 

') 

(A~) 

1 
(A 1). 

Ilepswe .JJ.Ba YCJIOBHJI COBMeCTHbl JIHlllb llpH " - 1 \f3 1 '3). 

B o6l.l.leM cnyqae O.JJ.HOBpeMeHHO yHHTapHhlMH Moryr 6biTb nu6o 
1 0 1 " 

A 1 H A 0 • JIH6o A 1 H A -0 . B Ka)I(.JJ.OM OT.JJ.eJibHOM cnyqae ycnosue 

YHHTapHOCTH rrapuHaJibHhlX aMITJIHTY.JJ. ll03BOJIJ!eT O.JJ.HOJHaqHQ Ja

!)JHKCHpOBaTb K03!)l!)JHUHeHThl ITOJIHHOMa P(t, u). 

OI<oHqarenbHoe Bblpa)l{eHHe .JJ.JIH aMrrJIHTY.JJ.bl 

HMeeT BH.JJ.: 

A(8, t, u) 
--------~----

3217 
-.!'_a (3s -o K) t -

77
-oa 2 II(s t u- Kl 

2 0 2 0 ° ' • 0 

1m -pacceHHHll 

ncs-. r. li. Kl A· B8- c8 2 .oct'2 ,li2) 0 -J(s)(3s-"J 2 -

-- J(t)(at !- 3t(t-- u) ' 3u- + b)-

- J(u)(au .. 3u(u- t) + 3t, b). 

IlpH a 21 ( 1 - "). b 11 K2 - 15 K r 3 YHHTapHbl rrapuHaJibHble 

aMITJIHTY.JJ.b!A~uA\:npH a 6(K-1), b-2K 2-6" 3 YHHTap-

Hbl aMnJIHTY.JJ.bi A~ H A\ . IlpH K 1 ({3- L 3) HeO.JJ.HOJHaqHoCTb 

B OITpe.JJ.eJieHHH a H b ycrpaHJ!eTCJI ja=O, b=-1/ H B ITpH6JIH)I(eHHH 

a~ YHHTapHbl BCe TpH 8- H p-soJIHOBble aMITJIHTY.Il.blo 

8 

J 

\ 

' ) 

30 JOIHHbl PACCEJIHHJI IIHOHOB 

AMITJIHTY.JJ.hl rrrr-paccel!HHJI C H30TOflHqecKHM CITHHOM I HMeiOT 

BH.JJ.: 

I - I - 2 I -
A (s, x, ")- ""o B (S, x. ")- _7T__a

0
11 (s, x, ") 

2 2 
I I 

3.JJ.eCb B - BKJia.JJ. OT 60pHOBCKOrO qJieHa, n - BKJia.JJ. OT O.JJ.HOITeTJie-

BOH .JJ.HarpaMMbi: 

0 - 1 - 9 -
B c[6S-(3-5")J. B 3(s-1)x, B- -[3s-(3-2")J. 

0 - - -; 2 ( c i 40) - 2 . 2 II = r,A , B + 2B s (20" 3C)::, . --~---(8 - 1) (1- x ) 
2 

- - 2 0 0 
- .J(8JI[6s + (3- 5")] . R I 0 1.20 (X), 

1- .. 2-2- 1 
II - B(s- 1)x, (D -- C)(s 0- 1) x -- 3(8 00 1) x.J(s),. 20 {x). 

2 ° - 2 (C ' D) - 2 2 
II ~ 2A+ 13(1- s) + 208 o-----Ooooo(s-1) (1 + x ) 00 

2 
- - 2 21 2 - J(s)l[3 s- (3- 2")1 • R - 60 (X), 

o o -· J((1- s)_! _ __,-_}(ll<s- 1J 2 !5co!.~~ool2 ___ 10..:_0){_1 
2 2 2 

( - 2 1 t X K 2 I 4b • 3 t 
+ 8- 1)[("- 3

00 a.,. 2)- 00
2

00 -- 1] + ----00
2

oooooo_oo, 0 

1 - 1+X.- 2 1tX2 1+-X, 
0 - J((1- 8)oo-oo--1l(8- 1) [6(00----)-- 3-ooooooooJ" 

2 2 2 

- 0 1 1tX 2 
t 3(s 00 1)[(~" t ;'fa- l)-- 00

2°-- 11- (K - b- 3)!, 

2 -o 1+X- 2 1+X2 1+X 0 ~ J((1- 8)0000oo-ooJI(s- 1) [4(0--000000 ) + ooOoooo-l +-

2 2 2 

+ cs 00 1)[C2K a 1+X K 2+b+3 oooo + 1) OO-oooo + 1] + OOOOOOOOOooooooooO ! 0 

3 2 3 

0 - 2 
R ~ 28[a- 21(1- K)] + 2[b- (11K -- 15" + 3)]. 

R
2 

= 2s[a- 6(K- 1Jl-+ 2[b- (2K 2- 6K + 3Jlo 
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,l).nHHbl 7777 -pacceJIHHJI onpenenHM cnenYJOUUIM o6pa3oM: 

I -
I Ao(S) 

af c~ ~im ---'------. 
s ~1 cs _ l)r 

BocnonhJOBaBWHCb cjlopMynoa 

1 1 2 ( dxP0 (x)(-1_' x f 
-1 I 2--) 

(P!) 2 
-----~--

(2f d)' 

IIO.D.Y'IHM BblpaJKeHHJI ))..LI.JI &- H p -BO.D.HOBbiX ))..LI.HH paCCeJIHH.II: 

0 77 ) 77 2[ 2 b J a 0 =-
2
-a

0
(9-5K + 2-a 0 5A1 3B+2D+3C-6(K +4 +3!, 

a
2 ~--!!_a 2K + T!_a 2[2A + 20- 2(K 2 + b + 3)], 
0 2 0 2 0 

1 77 1T <>1 K
2 -b--3J a =-a 1 -- a"'--[B + (6K" a- 3) + ---------. 

1 2 o 2 o3 3 

B 6opHOBCKOM npH6nH)I(eHHH s- H p -BonHOBble nnHHbl pacceJIHHJI 

CBJI3aHbl COOTHOWeHHeM: 

0 2 1 
2 a 0 - 5a 0 = 18a 1 

npH'IeM 

a~/a 02 = - (1 + 5{3)/(2- 2{3). 

,l).nJI d- BO.LI.HOBbiX ))..LI.HH pacce.IIHHJI nony'IHM Bblpa)l(eHHJI 

a 02 = ~- a~[1k(C + 4D)- ~ (5 + _:3_~_§-g~:_§ ___ ~s_:_:+: 1~ _ _2:__:l__~], 

a 2 = _rr_ a 2 [-!__(C +D)- _!_(4 + _fiK_-:_~_:1:__~- g_ (K 2 .. b + 3))]. 
2 2 ° 15 5 9 45 

4. ti>EHOMEHOJIOFH'IECKHE PAC'lETbl 

3aMeTHM, 'ITO Bbi'IHTaTe.D.bHaJI KOHCTaHTa A npHBO)).HT K nepe

HOpMHpOBKe napaMeTpa HapyweHH.II KHpanbHOH CHMMeTpHH K '= K -a 0 A 

10 

B 6opHoBcxoii: qacTH aMnnHTY.LJ.bi 7777 - pacceJIHHJI. CooTBeTCTBYJOIQHe 

nonpaBKH K ))..LI.HHaM pacCeJIHHJI COCTaB.D.JIIOT HeCKO.LI.bKO npo~eHTOB, 

H Mbl 6yneM npeHe6peraTb HMH. llpeHe6pe)l(eM TaK)I(e HecymecrBeH

HhiMH nonpaBKaMH, o6ycnoBneHHbiMH HeO.LJ.HOJHa'IHOCTbJO onpenene

HH.II napaMeTpa a H b, H ))..LI.JI onpeneneHHOCTH IIO.LI.O)I(HM a= 21(1- K) 

H b = 11K 2- 15K -r 3. 

CBo6o.LJ.Hble napaMeTpbl B,C H 0 JacjlHKCHpyeM H3 JKcnepHMeH

ranbHbiX 3Ha'leHHH p- H d -BO.D.HOBhiX ))..LI.HH 7777-pacceJIHHJI: 

a; ~ 0,040 ± 0,004 '15 -', 

a~ c (1,1 ± o,6) . 10-3 '16,: 

a ~c- (0,4 ±0,1). 10-3 /1~/ 

TaKHM o6pa3oM, MO)I(HO nony'IHTb o~eHKH nnHH s-BonHoBoro 

pacceJIHHJI ))..D.JI pa3HbiX 3Ha'leHHH napaMeTpa HapyweHHJI KHpanbHOB 

CHMMeTpHB {3. TO'IHOC.Tb TaKHX cjleHOMeHonorH'IeCKHX npe)).CKa3aHHB 

onpe,nenJieTCJI OWH6KaMH 3KCIIepHMeHTa.D.bHbiX 3Ha'leHHH p- H d-

BOllHOBbiX )).llHH 

JHa'leHHJI 

rm- pacceJIHHJI. 

)).flHH S-BOllHOBOrO 7777 - pacceJIHHli B 6opHOBCKOM 

IIpH6flH)I(eHHH H pe3yflbTaTbl )).HCnepCHOHHOrO MeTO)).a ITpHBC)).eHbl 

B ma611U1.1e. 

Ha puc. 2 IIOKa3aHO IIOBe)).eHHe pa3HOCTH cjla3 (og- o ~) IIpH 

pa3HbiX 3Ha'leHHJIX rrapaMeTpa HapyweHHJI KHpanbHOB CHMMeTpHH. 

,l).nJI Bbi'IHcneHHJI cjlaJ pacceJIHHJI HcrronhJOBanach cjlopMyna 

I - ~1 1 1/z I 
( ctg o f- 1) ~ ( 1- --~) A y . 

s 

TeopeTH'IecxHe xpHBbie cpaBHHBaJOTCJI c JKcrrepHMeHTanhHbiMH roq

xaMH, rrony'leHHhiMH H3 Ke 4-pacrranoB :'17 :. 

B pa6ore '5 : Mbi rrpoBenH aHanHJ Ke 4 - ,naHHbiX coBMeCTHO 

c ,naHHbiMH no cjlaJe 8° H3 peax~HH 77-P _, 77+rr- n /17 F:JB/c/ '181 
0 

C y'leTOM IIO)).IIOpOrOBOrO HYflJI B aMIIflHTy)).e S -BOflHOBOrO pac-

CeJIHHJI. ,l).nH BenH'IHHhi ag 6hinO rrony'leHo 3Ha'leHHe a~ =(0,23±0,05)m-;,_~ 
AuanorH'IHbiH aHanH3 Ha OCHOBe ypaBHeHHH PoJI/19 •naeT BenH'IHHY 

0 -1 
a

0 
=/0,26 ±0,05/m 77 . 06a JHa'leHHJI xopowo cornacyJOTCJI c cjleuo-

MeHonorH'IeCKHMH rrpe)).CKa3aHHJIMH, rronyqeHHbiMH B HaCTOJIIUeii: 

pa6ore. 
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Hble mottKU - OIJHHble U3 K " 4 - pacnaooe 17' 

5. 3AKJIIOT.J.EHHE 

PaCCMOTpCH ,li.HCITCpCHOHHbiH MCTO,ll. 3cpcpeKTHBHbiX JiarpaH)I(HaHOB 

7777- pacceJIHHJI, KOTOpbiH IT03BOJIJICT ITOJiy'!HTb 6e3MO,li.CJlbHOe OITHCa

HHe HH3K03HCpreTH'!CCKOrO paCCCJIHHJI MaCCHBHbiX ITHOHOB. IloJiy

'!CHHaJI aMITJIHTy.n.a pacceJIHHJI Y.D.OBJieTBop.lleT ycnoBHIO yHHTapHOCTH, 

'!TO o6ecne'!HBaeT caMocornacoBaHHOCTb onucaHHJI cpa3 napQHaJib

HbiX aMITJIHTY.D. 7T7T -pacCC.IIHH.II B6JIH3H ITOpora. 

IlOJIY'!CHbl cpeHOMCHOJIOrH'!CCKHC npe,li.CKa3aHH.II,li.JIHH s-BOJIHOBO

ro 7777 -pacceJIHH.II. IloKa3a~o, '!TO y'leT nepepa3JIO)I(CHHJI K03cp-

4>HQHeHTOB 3KCTpanoJI.IIQHOHHOH !l>opMyJibl /1/ .n.ucnepcuoHHbiM Me To

,li.OM ITpHBO,li.HT K YBCJIH'!CHHIO ,li.JIHHbl paCCCJIHHJI a~ Ha 50-80~ ITO 

CpaBHCHHIO C 60pHOBCKHM 3Ha'!CHHCM. IloJiy'!CHHbiC ITpC,li.CKa3aHHJI 

xopowo cornacyiOTC.II c pe 3YJihTa TaMH aHaJIH30B K e
4 

- .n.aHHbiX 
0 

COBMCCTHO C ,ll.aHHbiMH 0 4la3e 0 O npH M7777 > 500 M3B, BbiiTOJIHCHHbiX 

B pa6oTax 151 H 119 ·'. 
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