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Y1IK.539.I7I.5 Hayquoe coo6~e1U1e ~H-55(74) 

IIl.C.EPEYHH 

CTPYKTYPA AMIIJIHTY;ll gi°N -PACCEfllmB 

Ha aKcnepHMeHTaXDHl:IX 1taHBl:IX no ~Hg,xj)epesuHan»HWI ceqeHHRM,no­

JIBpHsaqna11 H napaYerpaM cnneonott KoppenauHH :JT±p -ynpyroro 

P c;;-0 
pacceHfU1H H 3f - - :JI n nepesapH1{KH BhlqHcneHLI 8lllllIH'cyltbl 'JFN -
- pacceaHHH npH seeprnax 6 ; IO ; 14 H 16 ran B HH~pnane nepe-

1t8HBIDC HM.tcynDCOB OT 0 1t0 - I,O (rsn/c)2• IlonyqeeBYe HS aHanHaa 

BaeyyYlllie aYnnHTYltbl annpoKCHY1poBan1cD "KBasealtKooanuolt" 110 -

~e~Dm. IlOK83RBO, qTO nonyqeeHLle B peaYHDT8T6 aHaJll1sa HSOB6KTOp­

BYe a11n.nHTVllbl BeBOSMOXBO onacaTJ> B paMKaX 06hlqBJ:IX peJ.tXeBCKHX MO­

~e~elt c a6cop6IU'lelt. 

EpeuaacKHlt WHSJ!qecKHtt HHCTHTYT 
EpeBaB 1974 

Scientific Report E@ll-55(74) 

AMPLITUDE STRUCTURE OF ~ N -SCATTERING 

Sh.S. EREMIAN 

From differenti•.l cross-section data of .:Jr± p elastic and 
charge exchange scattering as well as from the polarisation and 
spin correlation parameters we evaluate the;;;-N scattering ampli­
tudes for energies 6, 10, 14, 16 GeV and momentum transfers bet-

ween 0 and -1~(GeV/c)2 • 
The obtained vacuum amplitudes are fitted to the "quasie'iko-

nal11 model. It is shown that th•, resulting isovector amplitudes 
cannot be described i n terms of usual Regge models with absorp-

tion. 

Yerevan Physics Institute 

Yerevan, 1974 
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BBe;zteirne 

KaK xopowo HSBeCTHO, fl" N - pacceaHHe OnHChlnaerca qeThlPDMll 

KOMnneKCHhlllH 8llllJIHTY1t8llH,COOTBeTCTBYD~~MH pa3Hblll CllHHOBhlll H HBO­

CllHHOBhlll COCTOHHHHM. ST.ff 8llllnHTYJUil 11oryT 6hlTD onpe;lt0ll0Hhl c oroq­

HOCTDD ~o o6~elt ~aabl 6ea KBKHX-nH6o TeopeornqecKHX npe;l{nonoaeunlt, 

ecnH H3B6CTHhl BCe C0llD H638BHCHMO Ha6HD;l{6HHhl0 nenHqHHhl B K8~0lt 

;ztaHHOlt xnue11a~nqecKolt Toqxe. TaKolt aaanHa 61i1n npo;ztenas MHOrHllH 

BBTOpallH [l-6 ] npH 6 H I6 ran/c H M8JihlX nepe,itaHHWC HYllYllliC8X,r;zte 

cy~ecTByeT nonHhllt aa6op aKcnep1MeHTallDBhlX ABHlihlX • 

Ilp.K OCTBJU,HhlX aaeprHHX cy~eCTByeT H6KOTOPH~ Ha6op SKcnepnueH­

TOB, uo OTCYTCTBYDT Hs11epeHHB napaKeTpOB A H R • aoaTOMY ;ztJIH 

Bli,'l!eneBHB aUIIJIHTVJt npH STHX auepraax H6Jt0CT8DDUI6 Jt8HHhle ueo6XO;l{H­

MO ;l{OllOXHHTD HeKOTOphlMH TeopeTnqecKHllil npe;ltnonoseHHHMH. A Hll6HHO, 

llhl npeJtllOXOUJIH, qTo 8llllllHTYJUil,COOTB0TCTBYDlllH6 HSOCKBJIHPHhlll o6-

ll6H81l, Oll.KCHBBDTCH 11KB88H811KOH8llDH011 II ll0Jt6 XDD [ 7]. 

B nepno11 pas;lteJie npa noMOlllH 11eT0Aa pa6oT [ 4 •6] n~enellhl aMnJIH­

"./Ahl 9TN -pacceHHHB npH 6 H 16 ran/c B HHTepnane nepe;l{BBHhlX Hll­

nyn1icoB /ti = 0,6 (raB/C) 2 • IlonyqeHHLle H30CK8llllpHhle 8llllllHTYJUil 

annpoKCHMHpoB8Hhl B pallH8X 11 KB83H511KOH8JIDHOl 11 MO~eJIH (KSM) [7] c 

06ueao11 P - H P' - Tpaeuoplr!liMH. Sfo nosBoJIHeT n~eIDl'.n .KsoneK-
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TOpHhle a11IIm1TY:ztH npl'I mKHx aaaqemrnx S H 

BYIJT aRcnep.1111eHTH no Ha11epeHHn napa11eTpoB R 
t 

l'I 

9KOr]{8 OTCYTCT-

A 

Bo BTOpo11 paa]{ene noKaaaBo, qTo B pa11RaX KSM aeBoa11olllio uo:riy­

ql'ITb llpaBl'lllDHYD 8Mnnl'ITY.llY c nepeBOpOTOll Clll'IB8 ]{JIB HSOB8KTOPHhlX 

0611eBOB npl'I Jlll6011 paSYJIHOll BH6ope ~YHKUl'll'I Bli'Q6T8 J> -11eaoaa. 

B TpeTDe11 pas]{ene paccMOTpeBB nonapHaauWI peaKIU1H nepeaaps~Kl'I 

l'I Il0K838H8 HeBOSllOZHOCTb nonyqaHl'IH npaBl'IRbHOA l'l30B6KTOpHOM aunnl'l­

TY.ll!il 6ea nepeBopoTa cru1Ha B pa.11Kax KSM. 
B qeTBepTOll paa]tene 06CYll,ll8DTCH BOnpocH COXpaHeHHH s -KaHanb­

Hoi!: CnHpan:&HOCTl'I AJUi BBKYYJIHhlX 06116HOB l'I B.l'l,I! l'ISOCKSJIBpBHX 811IlJli'l­

TY]{ c nepeBOPOTOll l'I 6ea nepeBopoTa CIIJfHa. 

I. Almlll'ITY.1tlWa aaanHa 

CID1p8nDHhle 811llllHTY]{bl 5 -KaHana f s ]{l. • . ynpyroro rt: f-pac­

ceHHl'IH H peaKIU1H nepeaapa]{KH uoryT 6b1Tb aaill'!cBHH B cne]{yn~e11 Bl'l.l!e 

s gr+ p 0 + 1 
F+ ! (Si- p)"' Fo,1 ( - ) F o, 1 ) 

s 0 . r.:::' 1 
F+!(STn.)::'-'2 Fo,1, (I) 

r Ae B6pxKH6 l'IH]{6KCbl COOTB6TCTBYllT I480CilHHOBOMY COCTOffHHll B t -
KaHane, a HHZHl'le HH.lteKCH 0 anH I o6oaHaqaJ>T a11nJil'ITY:ztH 6ea nepe­

BOpoTa H c nepeBOPOTOM CllliH8i COOTB6TCTB6HHO. 

!MIUll'ITY:ztH 11oryT 6H'fb aKcnepl'll • .HT8HDH0 onpe]{eneHbl l'IB C JI6]{yll~l'IX 

Ha6nll.Jt86ML!X BenHtiHH: .1tHlf:xllepeH1U18HD11blX ceqeHl'llit - d.6 /di , nol!a­

PHSSUHH - P l'I napa11eTpoB Cill'IHOBolit xoppenHI~l'll'I - R H A 
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Ha6nE]{86Mble B6Rl'l'ql'IHH CBH88Hbl c 811lIJil'ITY.1t8WI (I), CR6,llYE~l'IU 06pa­

ao11: 

r]{e 

d6 = 4 'JT. 0, 39 . I I 

dt 
6 ror = 8JT· 0,39 • j .m F0 (S,t :::Q}, 

T::.2Re Fo F/'/I, 5=(/Fo/z-/F1 /
2
}jJ 

R = [- s cos e p + T si.n. Bp ]/I 

A = [ Ssitt Bp + Tcos ep J/ I 
p = c 'J m. F 0 F1 *I I 

I = I Fo I 2 + I f1 I 2 

cos e = r:t ( 5 + ma } 
p 

(S-rr/·)I/ 4rn2.-t 

A=-+'11-R2-p2 

(2) 

(3) 

B a11nnl'ITY.1tHOM aHanl'lae HcnonbSOBanl'ICb axcnepHMeHTanDHhle AaH­

Hble 1'13 pa6oT [s-12J. npl'I STOii Mbl H6CKOHbKO H3M6Hl'IRl'I o6~enpl'IHHTWA 
cnoco6 onpeAeneHHH a11nnl'IT~, npl'I no11o~l'I 11eTOAa pa6oT f2 , 4,6] npH 

H8'q8HbHblX l'IMilYRDCBX 6- l'I 16 raB/C 6Hnl'I onpe]{eneHH a11nnl'ITY:ztH Fo
0 

l'I Fi
0 

, KOTOPlilfl nocne aToro annpOKCl'IMHpOBanl'ICb npl'I nouo~l'I 
KSM [?] • B 3Tl'I aMnJIHTY:ztH ]{e.namT BKJI8.1t P - l'I p' -TpaeKTOPl'll'I 

l'I CBH38HHble c Hl'IMl'I ynpyrl'le nepepacceHHl'IH. IlonncHbllit BKH8]{ STl'IX 

TpaeKTOpl'llit napaMeTpl'ISOB8B B cne]{y1>~e11 Bl'l]{e 

ono~ Ono11 -;>\••~~~ -il;ii-XZ) 
f0 (S,tJ ==.L F0 i. =.L. Ci'l.;(a;e +dt'.tie (4) 

t= p,p' L=P,P' 
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F
onol!(S t)=' c:-onon=L . - A~i"Je.2 

1 I £._ ..,. deE..7_.tlle 
l=P,P' L i=p, p' l L , 

(5) 

r.7.1e 

Gi: ( ~ ti(O}- 1 
2s0 . ( 6i ... ~ ( ·'} 'l· = L 6t e i< p - 2- -o(l OJ 

L COS { ( ¥ -o{ i.( 0)) 

2 I $ r..-""· - R· + i ( () - u. .:JI) /\ l - l a.. i O t - - t -25 0 2 

d- i. (t ) = ct i.{ O) t-oZ ~ t (6) 

2 
t =-'d-e t 6 - CHrHaTypa Tpa6KTOPHK. 

Kpo1te Toro, BKJ18,l.l yrrpyr.HX nepepaccea~ YllHOXBJICH HB KOS<l>WHUHeH­

Th! mrnHe:eoro yc11neHRH C ol H C 1 t. • Bee napaMeTpii, onpe;n;e neHHble 
a 

M6TO,l.l0ll x I npR:ee;n;eHli B Ta6n11ue. 

Onpe;iteJilU! TaKHll o6paaoll allllJIHTYAH .llllH RaocKaJIHpHliX o6MeHOB,L!bl 
1 1 

nony1111n1i1 :eoaMOll:HOCTI> Bliq11cneHHH 11aoBeKTOpHliX BMllllHTYA F 0 1i1 F~ .. 
HS cpaBH6HHH c SKcnepHll6HT8JibHblllR ;n;aHHh!MK JIHllll> no ;n;H<I>wepeHn11ani.-

Hl:lll ceqeHIIBM 11 yrrpyfRM noJIHpHaaUHHll. AKnllHTY'Ali F 0° R f 1° cnpe­

;iteneaHhle np11 rroMOll!H <l>OPllYll (4) H (5) :e K9M npH Ha11anJ>HliX HMnyni.­

CJX 6 H 16 ra:e/c, noqTH He OTllHqa~TCH OT IIOJIYl!6HHWt B pa6oTat2-6] I 

qTO HBJI.!18TCff xopomeA rapaHTH6i1 npaBHlll>HOCTH Ramero BHBJIHSa a npK 

;itpyrHx sHepr11ax. 

PesynJ>TaTli aMnllRTYAHoro aHanHaa rrpH HaqaJil>HlilX HMnynJ>cax 6,10, 

14 H 16 ra:e/c IIP14B8,l.l8Hbl Ha pHc.l-4 

- 6 -

2. IloJiap1rnau11a gr± P -pacceaH1rm 

J,13 peayn:!>T8TOB a1mm1Ty;itHoro aHamrna BM,l.lHO, qTQ 6CJ114 BKJIB,l.lLI 

HBOCKan:apm.tx o6MeHo:e ;ito:eoni;no npocTo onHcu:eamTca :e K9U c noJIJlCHbl­

MH 8MilJIHTY.itBM14 BK,l.l8 (4) H (5), TO aToro Hl4K8K H6Jib3H CK838T!> 0 

BKJI8,l.laX HSOB6KTOPHblX 06M6HOB. 
1 1 

B BllllJIHTYAU F 0 H F 1 ,ll88T B:KJIB,l.l .P -IIOX•lC H CBfl38HHlil8 c 

HHM yrrpyr11e rrepepacceaHHa. HHlKB 6y,lleT noKaaaHo, qTo B paMKax K9M 

H IIPH Haman arrrrpOKCHllBUHH 3KCnepHMeHT8JlbHblX 3HaqeHHi1 BMIIJIHTY,l.l 

f: 11 i: i
0 

, He:eoa1tolKHO rro;n;o6pau paaywH~ BH;it <l>YHKUHH :euqeTa 

fJ /
1 

( t) , ,lla1011111i1 rrpa:eiwi;aoe no:ee;iteHHe F1
1 

o, 7 (ra:e/c) 2 • 

npH It I :> 

1 I 

B:ee;n;eHHe IlOJIJXJB p HJIH B6TBJieHd THII8 p @ _p He Jil3M8HH6T 3TOT 

EliBO,ll t 1460 Ji!X BKJIB,llhl 6y,llYT CHJibHO SBBHCBT!> OT sueprHH H,Hcnpa:e­

JIHH IIOJIOlKSHHe npH HH3KHX SHeprHax , OHH 6YA.VT nOqTH IIOJIHOCT!>IO 

11 :eii11t11paTJ> 11 rrpH aHepr11ax: nopa11Ka 16 rs:e. 
1 1 

PaccuoTpHM no:ee,7.1;elil'le F1 rrpH paamr'IHblX <l>YHKUHHX J3f
1 
(t) 

IlpH STOil lllil OCT8H6MCH B pall:KaX K9M, TO ecTJ> onpe;iteJIHB :ei.m <l>YHK-
1 

UHH BJilqeTa IIOJlllCB )J .P1 ( t.) ' llli 110 "KB83Hai1KOH8JIJ>HOi1 "<I>op1tyJie 

8BTOll8THqecKH IIOJIYq.IQ( IlOJIHYE BlllIJlHTY~ ' 

4 
Ilp11 pa an11qm.tx j.:>.f 1 (t) 6y;n;eT pacc1taTp11:eanc.11 TBK HB31i1Baellaa 

CHMM6TpJi1qHaH qaCTl> ynpyroii llOJIHpH38 UHH 

t + - o H • 
pc"M(t)-::. PI -Pr ~ 2 2Jmfo F1 = 

r+ ... r- r++ r 
0 f 

Li I Fo 11 FJ,trt lf - , r++r (7) 

r;zte \) 
__..,. ~D 

- yron 11ez,zty :eeKTopa1m F1 z f 0 :e KOMnneKcaoA 

- 7 -



IIllOCKOCTH. 

<Jo 
Y1 

lJ = Yo - Y1 

- yroJI 1i1ellJ{y llHHllO~ oc:r,ro H 

- yron wez,ity 11lll!uol oc:r,m H 

-o 

Fo H 

Ff 
1 

TaK KaK 8MIIllHTY'JI.8 ~0 ° 38'JI.8H8 wop1i1ynott (5) , TO llb1 llOXeM 

HSlleHHTI> :aeJI11lIHHY PCUM (t) TOllI>KO HS.lle!IBH I F1 "1 H tJ1 
BeJIHlIHHa IF1

1I orpaH.INeHa cBepxy aKcnepHMeHTan:r.HhlllH aHalleHHHllH 

'P.H<PPepeHitHaJI»Horo ceqefillH peaxu,aH rrepeaapg,'ll;KH. YroJI <11 B nonEc­

HOll cnyqae OIIpe'JI,eJlifeTCH CHrBB TYPHhlll MHOXHTellell ~.P ( t) • B 'JI.BllI>­

aelmeu 6Y'JI.YT paCCll8TpHBBTI>CH nyqmze HS B031lOX.!lhlX 3H8ll6H~ MO,lty-
i. 

JIH a11nJIHTY'JI.li F" B Kaz.itoit ToqKe no t , orrpe,lle1111eMhle cne-

.llY~lllHM o6pa30M! 6epeT<JB 118KCHll8JII>HO B03110llHOe 3H8ll8HH6 110,'ll;YJill 
~ no11 

noJIJ>CHo~ awnnHTY.llhl F 1 np.11 KaX'P.011 aaa'leHHH t , aa Te11 

np.i! IlOMODU! CHrHaTypHoro llHOXHT6JIH OIIpe,ll6Jill6TCH ee ~838 H,H8KO -

He!{, llOClle qzcJieHHOrO HHTerpHpoBBHHH llO 11 KB83HSitKOH8JI:&HOit" WO:fr 
i 

11yne, nonyqaeTCll IlOJIH8H 811IIllHTY'JI.8 F1 c H31l0H0HHOit wasoit • 

CxeuaTH'leCKH ee 11oxHo npe,llcTaBHT:& B BH'JI.8 

F/( t):: a.( t) [! ~i " 0

( t) I 'l_p(t} +C 1_p/ f
1
kut ( t} /e q ~ - lf ~u \ t)) 1. 

( 8) ' 

c~t ) } BH'JI, ~1 ( t 38BHCHT TOJI:&KO OT '1y ( t H OT lIHCJia .H nonoa:e-
i 

IWH ay11eit WYHKitHH Bli'leTa ~ 
1 

( t J H co:aepmeHHO ae aa:aHCHT OT ee 
p 1 

·KOHKp0THOrO BH'JI.8. TaKHll o6pa ao1i1, waaa llO.IIHO~ a1mm1TY'J1.hl F1 ( t) 
6y'JI,eT OTllH'l8TI>CH OT IIOJ:OOCHOit TOJI1>KO OTHOCHT6ll:&Hhlll BKT.8,'ll;Oll paape­

aa, KOTOpl>lit peryJIHpyeTc.a KOB\lKPHitH6HTOll JIHBHeaoro ycHJiuHHH C1 p • 

- 8 -

B KSK xoa<PPHW!6HThl llHBHeBoro yc11neHHH He aaBHCHT OT t , rroa­

TOllY c 1 f' llOlltHO Hop1.rnpOB8 TJ, TOJIJ,KO B O,ltHO~ TOTlKO. TaK' lIT06hl 

rronyqHTJ, H8HJIYtimym IlOJIHPH38UJ!E IIPH 118lll:lX t .Ilocxe STOro 
f 

BKna.it paapeaa :s aKIIllHTY'AY F 1 ( t} 6y'JI,eT onpe.iteJreH o;ztHOaHalIHo 11 

He 11ozeT 6h!TI> HSMeHeH.Tax KaK KOHKpeTHhlli BH;zt WYHKqzH BhltieTa He 

HSBeCTeH, KO~HrtReHT a. ( i} 'JI.OJWlH 6blTD H1opu!4poBaH npH K8ll­

,lt0lil aaaqemrn t TaKHll o6paaou, lIT06Jll IlOllYflHTJ, B STHX TOtmax 

nyqm.we aaaqelilff! Il01IHPHB8ItHH , He BIXXO;ztil IIPH STOil sa 118KCHM8llbHO 
f 

BOBMOU!ie npe'JI,emr BenmrnHiil l F1 (t)/ • B peaynHaTe orn1caHHo~ ll!JO-

rte'P.YPhl MOlEHO 61XTJ, y:sepeHHhlM, lITO B K8E,'ll;Oll c:ayqae llbl (j~eu 11M6TJ, 

aa.11nyqmee Ha :soauollBh!x saaqeH.r.UI MO'JI.YlIH aunnHTV'JI.hl H 6'JI.HHCT1leHHo 

BOBllOXHYJ) WBSy • 

Ilepeit,lleu K KOHKpeTHOMY aHanHay paaJIHllllh!X BH'JI.OB WYHKUHH Bllltie-
1 

TS _f'J.f1 (t) • 

a) p;1 (t) - ne maeeT aynel IIPH /t/ = 0,7 (raa/c) 2. 
1 no11 

HaHJiyqmee aaa'leHHe noJiilcHol a11nJIHTY'JI.hl F1 H covTB6TCTBY¥>-
1 

1118.ff el rromipHS8l{HJl IIPH TBKOll Bhl60pe Bhl'l6T8 j:>.P1 ( t) HS06paJ1Eellhl Ha 

pHc.5 nyHKTHpHoit JIHHHeit. 3aayneHHe peaJI:.·Ho~ qacTH awrrnHTY'JI.bl rrpH 

It! =0,7 (raB/c) 2 npoHcXO'P.HT H&-aa cHraaTypaoro llHOllllTeJIB • 

IlOJIHaa aunJIHTY;zta c yqeTOll yrrpyr.11x rrepepacceHHHit H cooiaeTcT­

BYEDIBH el nomipH38ItH.ff H306paa:eHbl II.8 TOil :ae PHCYHKe llEHpaoit JIHHH -

eit. Ha-aa ;zt6CTPYKTHBHOro BKJIB,l(B paapeso:a, aYJI:& B peal!I.HO~ lISCTB 

awnnHTY'P.hl 6y'JI,eT noaBmiT:&ca np.11 It I < o, 7 (raB/c) 2? xpoMe Toro 

IlOJlBHTCH HYJI1> H B llHMllOit 'l8CTH 81UIJIHTY'P.bl· IloJiozeaze BTliX HYJISit 

perynHpyeTCH IIPH IIOMOIJIW KO~HitH6HT8 c 1 J' • IlpH OllTHllBJI:&HO.il 

saaqea.11.11 C11 pea JJ:..aaa qacT:r, HueeT ayn np.11 /-/: / ~ 0,45 (raB/c.f. 

-9~ 



a 11H.1111aa npi! /t / ~0,55 (ra:e/c) 
2 

TaK KaK :e nollllCHOll cxyqae yroJI lf npa / f / :> O, 7 He 

11eHHH SHaKa CT8HO:B.ilTCH OtJ6H:b 11anw11, TO IlOJIHp.ilBaU.ilH • ocTa:eaHC:b 

nonOX.ilTeJI:&HO~, cm~:&HO yueH:&maeTCH, tJTO npoTm!OpetJHT aKcnepru1eH­

'raJIDHhlll ;ztaHHhlll. Ilp.11 ytJeTe paapeao:e, np.11 /t / > 0,5 yron ':f -11e­

HHeT 3H8K .ii pacTeT c poCTOll /t/ • IlonHpHBaU.lffi npH STOii 1168R8T 

3HBK .ii TO•e pacTeT no :een.11q.11He. TaK.illl 06paao11 11ozHo c y:eepeH -
~ 

HOCT:bll yT:BePQaTD, 'l:TO T8KOil: :Bb160p g)yHKUHJ4 :BHtJeTa .f.Jpt(t) co:eep-

~eKHO ue cornacyeTCH c aKcnep.1111euraJll>Hlill.il ;ztSHHhlllH. 

6) J> 1
1 

( t) -.1111eer HYJll> nep:eoro nopa;ztKa npH /t f =O, 7 (ra:e/c) 2 • 
p 1~ 

Haanyq111ee aHatJeHHe II01IllCHOA SWUIHTY~ F 1 npa TaK011 Bli-

6ope IPYHKUH.il BHtJeTa j':> ~1 ( t] 14So6pa:seuo BB p.11c.6 nyHKr.11puoit :u­

HHe~. ~3-38 c.HrHSTYPHOrO llHOZHTeJIH pea~:&HaH tJ8CT:b 811llJIHTY.ltH npB 

\ti : 0,7 (ra:e/c) 2 .illl88T HYlID BTOJlC'rO nopH,1tK8. IlpH T8KOll BH­

,JJ;e J>~1 (-l) :eoa11ouo HecKonDKo cJiyqaell ll aa:BHCHllOCT.il OT :e.11;14a a11rm:11-

TY.itH Fo 
0 

• 

I) Re F: ( It I = o. 7) = 0 • B aTOM cJiytJae noJIHpHSaW4f! 

6y;zteT HlleT:b B.il,ll;,H306palleHHhtll. HS pHc.6 ZHPBO~ JIHHHeA. Ilpallh!e BH­

qacneHHH n0Ra3hl:ea1>T, tJTO ;ztaEe np.11 11aKc.1111aJIDBO :eoa11ozHoit 13en.11tJHHa 
1 I F 

1 
j cJ41111eTp.iltJHafl qacT:& ynpyroit noJIHpH88UHH 6y;zteT ropa S'AO 11eH:&-

me c:eoero sKcnep.1111eHTan:&Horo aHatJeHHH. Kpo11e Toro, np.11 aHeprHHX 

60JI:&me IS ra:e • Ha-sa .il3116H8HHH 3H8K8 llHHllOit tJBCT.il 811IlJI.ilTY,1Uil 

F; np.11 !ti~ l(rs:e/c) 2 noJlflpHaaU.lffi 6y;zteT .1111er:& Henpa:e.11n:&HH« aHaK. 

IlOMHllO STOro, :eec:&11a npo.i13BOJI:&HHll fl:BJIB6TCH npe;ztnOJIOl!eHHe, qro 

Re F
0
° =Cl np111 It/ = O, 7 (ra:e/c) 2 • 8TO B0311oa·-ro TOJIIr 

, . 0 

xo, ecJIH d.. P ::: 0 , H ror;zta B Re F 0 np.11 Bcex aHalieH.ilHX t 

6y;zteT ;ztaB&Tl> BKJI8,l\ TOJll>KO pean:&HaH qacT:b llOJlllC8 P1 
co C:BOlllMlll 

- IO -

ynpyrIDIH nepepacceHH.ilf!llH, KOTOpa.a .itelcTF;lTeJI:bHO ll0ll'.6T HMdT:b uyn 

np.11 ·1-1: I ,..., 0,6 + 0,8 (ra:e/c) 2 • O;ztBaKO, .11a-sa CHJI:&Hol aaB.11014.lloc­

TH OT aHepr.11111, T8K8fl 8MllJIHTY;zt8 He c11orna 6H npaBHJI:bHO 0Ill/IC8T:b 

cy~eCTBYD~He 3KCnepHM6HT8JI:bHlil6 ~aHHHe no onpe;zteneHHD 
o 0 I 

d..: Re F 
0 

( t = o) /::Im F. ( t := o) • Ecm1 llle r::A p -:/= 0 , 

npH aHatJeH.ilf!X / t / "' O, 7 + U,8 (raB/c) 2 pean:&Haf! qacTJ. F: 
TO 

CT8HOBHTC.ff llOPH'AK8 MHlllMOI qacT.il Ill c pOCTOll 3Hepr.i1H 3TO COOTHOme­

HHe 60!6 6onee yBeJIJ4q.HBaeTc.a. Mli :e~11111, cne~o:eaTeJI:&Ho, tJTO npe~­

noJio»:eHHe Re F: ( / t / : O, 7) = O, He. TOJll>KO He .11cnpa:eJlfleT no­

nozeH111e, BO npmiO;ztHT K ;ztOllOJIHHTeJl:bHl>IM Tpy.llHOCTHll. 

2) Re F: ( It / = 0, 7) :f:. 0 • B aTOll cnyqae noJIBpKSaU.ilfl no-

~yq111T BH.lt,111306pazeHH!iilt Ha p.110.6. nyHKTHpHOI JllllHHel, tJTO COBep111eH­

HO He co:ena;ztaeT c axcnepl4.lleH!BJI:&Bbllllll ;zt8HHHllH. 

llp.11 ytJeTe ynpyr.wc nepepacceaH.lfii HY1il> :eToporo nop.a,lt:Ka :e pea;su,­

Ho« q0cr111 81.lnJIHTY.itl>I F~1 
.Kc11eaaeT , T.K. BKna.1t BeTBJieH.111 :e pe0m.­

Hy11 qacT:& np111 It! ~ 0,7 (ra:e/c) 2 11eHaer c:eoK 3H8K H cTaHOB.ilTCH 

60JI:&me Il01IllCHOro BKJla;zta, O;ztH8KO, HYJI:b B llHHllOI 'l:BCTl/I llOflBJIHeTCH 

npH It/ ~ 0,35 (ra:e/c) 2 • Ha1my11mee 1113 :eoa1tolllWX aHa'l:eH111.lt Ta­

xoY. 811llJIHTY.itH .ii COOTB8TCTBY,ll~8H el norui:pH38U.lffi 111so6paxelili Ha 

PHC. 6 lltlllPHOI JIHHHel. Kaz; Blll;ztHO 1113 np.11:ee;zte HBOro PHCYHKa t np.11 HH3-

KHX aHepr.ilf!X IlOmlpM3814111H :eecr:ua ~';zt0Bll6TBOP.ilT6JI:bH8H' HO c poCTOll 

aHepr.1111 11a-s0 y:eenatJeHHH OTHomeHHH Re F: / J m. F 0 ° 111 6HCTporo 

aauyneHHfl 11H1111ol qacr.11 F
1 

1 
, noJIBp.11aa14.ilfl cTaHOBHTCH :see 11eBD-

me Ill MeH:&me, .ii npH aHepr.lffiX llOPi,1tK8 15 ra:e lleHHeT 8H8K Ill CTaHO­

BlllTCH OTPH~aTeiu.Hol, tJTO OllHTI> npoTH:eopetJlllT aKcnep11ueHT8JII>HH11 

,l\8HHHM. 

- II -



1 
TaKHll 06paao11, !W noKaaan.11, llTO HYJI» nepBoro nopH.itKa pJ'

1 
(-t) 

He MOZeT 6NTb cornacoBaH c SKCrrepHM6HT81IbllblMK ,lt8HH!i111'1, H638BHCH-
1 

MO OT KOHKpeTHOro BH,lta <l>YHKUHH f> J'1 ( t ) 

1') j./ (t) - HYeeT HY1ID BTOporo llOp!i,ltK8 rrplt /-t/ = 0, 7 (raB/C) 2 
.Pl I non 

Pean»HaH qacT» noJIJOcHon a11nnHTY'AN F1 .1111eeT HY1Ib TpeT»ero 

nopH,ltKa H BCH llOJI.llCHSH 8MllJIHTY'A8 H COOTBSTCTBY~~aH e~ nonHpHaa­

UHH non:yqamT BH,lt, H306pazeBHl>lil Ha PHC.7 llYHKTHPHOM 1IHHHeM. BH,ZtHO, 

QTO npH HHBKHX aHeprHHX 'AO 15 raB no.nffp.1'138UHH ropaa.ito MeH"bme 

CBoero aKcnepHMeHT81I"bHOro 3H8ll6HHH. 0,ltH8KO, c pOCTOM aHepr.11.11 OHB 

BC6 nyqme OllHCNBaeT 8KCnepHM6HT8JI"bHNe ,lt8Hllbl6 , H rrpH 40 raB CTa­

HOBHTCH ,ltOCTSTOllHO 60nbmoa. 

IlpH yqeire ynpyrHX nepepaccenHHM, Ha-aa Toro, llTO peaJI"bHSH 

ll8CT"b paapeaa MeHHeT 3H8K llpH /t/ ~ 0,7 (raB/C) 2 ; a MHHMSH 

He 11eHHeT, llOJIHSH 8Mil1IHTY.lt8 nonyqaeT B.H,1',HS06pazeH~ Ha pKc.7 

&HpH0tt 1IHHHe~ (1IHHHH c TpeyronDHHK811H llOK83NB86T BK1I8'A paapeaoB). 

IlOJIHPH38UHH npH STOM HeCK01I"bKO IlOPTHTCH, OHS HS06pazeHa Ha STOii 

pacyuKe EHpHoM 1IHHHe~. 
1 

MOJIRO CK838Tb, llTO HY1Ib BTOporo IlOpH.n;Ka B .f-Jfi (t) .itaeT npa-

BH1ILHY~ ll01IHPH38UHD llPH aHeprHHX BNme,30 faB. IlpH aHeprHHX 

6 + 20 raB 3TOT B8pH8HT .itaeT nnoXHe peayn"bT8TN. IlpH HHSKHX aHep­

! IUIX llOPH.ltKB 6 ~ IO raB cpaBHHTeXLHO Hennoxym llOJIHpH38UHD ,lt86T 

~~~CQ~M~p~OM~~. 

K cozaneHHD, H6B03llO&HO B3HT"b KOM6HH8UHD STHX ,ltByx B8pH8HTOB, 

T8K KSK npH /t/.,.. 0,7 STH 8MIIllHTYAN HSXO,ltHTCH B npOTHBOil01IOXH!LX 

ll6TB6PTHX ,ltHarpa14!W ApraHa H KOMrreHCHPYlJT 'AP~T ,ltpyra. B peaynL­

T8Te llOJIHPH3a~HH npH BCeX SHeprHHX 6Y.iteT JIH60 OlleH"b KBJIOM, UH6o 

Boo6~e 6y.zi:eT HKeT» HenpaBwu.H!ila aaax. 
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1 

I) 

BaqeTN c HY1IHMH 6onee BNCOKOro ll0p!i'AK8 paCCll8TpHB8TD He HKeeT 

CKYCJia, T8R K8K OHH CBO,l(HTCH B cnyqae Hynea HeqeTHOro ll0p!i.llK8 R 

cn:yqam 5 , B cJiyqae qeTHoro - K i 
TaKHM o6paaoK, Klil IIORaaanH, qTQ H638BHCHKO OT BH,1{8 <l>YHKUHH Ba-

i 
qeTa .f-J.f

1 
(t) , ocTaBaHcb B paMKax KSM, HeBoa110XHo nonyllHT» 

npaBHJI:bHble 3HaqeHHH CHMM6TPHllHO~ qacTH ynpyroa llOJIHPH38UHH :Ji/\/ -
pacceHHHH. 

3. Il01IHPH38UHH :if-p _.. 1f 
0 n 

1 , 
PaccMOTpHM Terrepb aMnJIHTY'AY F

0 
• Ma Toro axcnepHMBHTaJibHOro 

v;-+ • -
iIJaKTa, qTo .itH<I>\lJepeHuaan»Hble ceqeHHH j/ P- 11 Ji P -pacce1rn1m np11 

/+ l ~U,IS (I'aB/c)2 paBHN, cne,llyeT, qTo JmF0

1 (ff./-;:;:: 0,15) == O. 

Kpo1.1e Toro, TaK KaK '.Jm f; (It I< 0, 15) < 0 , .zi:na nonyqeHHH rro­

JIOJ!n'ITenbHOM nomiplll38Ui'iH B peaKUHH nepeaapH,ltKH ,lt01IJKHO BNil01IHHTbCff 
1 j 

ycnoB11e R,/
0

(1tl<O,i5)/JmF
0

(/tl).:;0,15)<I.8To B03MOlltHO Tom.Ko npa 

,ltOCT8TOllHO 601IbfilOM BK1I8,l(6 yrrpyrHX rrepepacceHHHM. Ma 8Mil1IHTY'AHOro 

8H8JI!ll38 IlOCJI6,ltHHX 8KCnepHM6HT81I:bHh!X ,l(8HHblX(3Jno 11a11epeHHD llOJUipH-
1 

88UHH rrepeaapH,l(K.1'1 1 BH.1!H0 1 qTo peaJibE , ff ll8CT"b a11nnHTY.lU>I F0 ,lt01IZHa 

aa11eHHTL aHaK npa /t: / ~ 0,5 (raB/c) 2 • B TO xe BpeMH , Ida Teo­

peTHllecxoro 8H8llHS8 MOJICHO UOK8 B8T:b, qTo npa Jlll6011 BH,lt6 Blill6T8 

.P - nonnca , peanLHaH H MH14MaH 'l!'SCTH a11rrJild~ ,l(N F 1 6y-;cyT HM6T:b Hy-
o 

1IH B 6JIHSKHX TOl'iR8X ey~ It I "' O~l + 0' 3 ( raB/ c) 2 • qTo ,JtaeT 

B coqetaHHH c SMlllIHTY.it09. F / , nonyqeHHotl Ha a11nnHTY.itHoro aHBH­

aa, rny6oxaa npoBan B nonHpaaauH.w nepeaapH.llKH, KOTO~ He corna­

cyeTCH c axcnep11KeHTOM. Cne,l(oBaTenbHO, auo1.1an»HNM BH.1! aunnHTYAhl 

F 1 , nonyqa11D1H.licn Ha aHanHaa ynpyroa noJIHpHaauH11, npHBO.l!HT K 
1 
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1 
eooTBeTeTBY~IIlMM aHOMaJibHOeTHM B SMilJIHTY.zte F

0 

4. CoxpaHeHHe enMpaJil>HOeTM ..S - KaHaJia 

PaecMOTPHM aMnJIHTY.zt1i1,cooTBeTeTBYIDIIlHe BBKJYMH!ilM o6ueHaM. Ma 

eymeeTBYIDi!U•x aKcnepHMeHTOB no irnwepeHMll napaweTpo:a Bo11:&weHmTe.lt-

Ha [
5] ' Bl1,l!;HO, IJTO :J,,,F1° np.11 /-t:j~ 0,6 (ra:a/e) 2 .ztOHJtHa 

61i1TI, IlOJIOlltJ.1~8JI:&HOH J.l !IO nopH.ztKY B6JIWHIH!il 'AOJIJEHa COBJta.ztaTJ> c 

:J,.,, F 1
1 

, a Re F 1° npH / t / ~ 0,6 (I'aB/e) 2 .ziouaa 61i1Tl> 

oTpm:,\aTeJil>HOM M 6Ii1Tl> IlOJl!I.ztKa Re F ~ .ztJIH o6ecne•rnuIDJ npaBMJil>-

uott B6JIH1Jll!Hbl 8CMMMeTpHH ~ ynpyroa ll01!HpH38lUfH. Bee STH CBO.lte TBa 

aMnJIHTY.ztli F 1° .zioeTaToquo npoeTo no;ayqa.llTCH B 11KBaaHa.ltKoua;a:r, -

H0!'1
11 

MO,lleJIH, KOr,lla IlOJWCHOtt BKJia.zt napaMeTpHSOBBH B Bltl)te (5). 

0THOeMT6Jil>Haa BeJIM1JHHB F ; e:aaaaHS c Ha6JIJD.l(aeMHMH BeJIM1JHHa1rn 

eJI6.ztYlllilHM eOOTHOWeHHeM 

1 ( + + - - pc Ex I c E>< ) :::: e-PI+PI-
0 0 0 0 0 01 

::. 'J m f 0 Re. F 1 - Re Fo 'J m Fi = I F 0 I / F1 / .5 in 'f 
(9) 

Ma aHaJIM3a SKcnepaMeHT8Jil>HlllC .ztBHHblX BM.ztHO, l!TO HapymeID!e 

HMH 5 
eOXpaHe­

-K8H8Jil>HOft ellHpaJI:&HOCTM eoeTaBJIHeT llpMMepHO I% npa SHep­

rMH 6 ra:a , npH aaeprMH IU ra:a eJierKa :aoapaeTaeT .zio I,5% noToM 

eHoBa na.ziaeT .ztO I% • STOT POCT M na.zteHHe CBH38Hli c TeM, IJTO BKJIB'A 
:J. 

p - TpaeKTOpMM MM6eT OTpa~aTeJil>Hb!M SH8K OTHOCHTeJI:&HO Birna.zia p 
1 

M 
11

BbUU!pa6T 11 e poeTOM SHeprMH K8K s - 2 • EeJIM npe.ztnOJIOlltll!Tl> 
0 

noJIHoe coxpaHeHMe cnMpauuoeTH , TO eeu F1 = O, TO B aToM 
(;;" +p v.-

eJIY•rne :aeJIMIJMHa T .ztJIH Ji - H ::JI P - paceeHHMH 6HJia 61i1 O.ztHHa-

- 14 -

KOBO.lt no BeJIHIJMHe M MM6JI8 61i1 paSH!ile 3H8KH, IJTO npOTMBOpel!MT SKC­

nepMMeHTaJI:&HbiM 'A8HHblM. 

A1.mJIHTy.zta F ; JierKo Blill!MeJIHeTeH :s KSM , npM napaMeTpwsaumi: 
I 

IlOJIIDea B BH.zte (4) M olp = 0,5 • B aTOJ.i napaMeTpM38UMH noJiyqa-

eTCH, 1JTO npM /t/ > 0,7 (I'a:s/e) 2 peaJil>HBH qacn 8MilJiliTY'Alil F;,
0 

CTaHOBHTeH nopH;zi;Ka ee MHlllMOJ.i 

OTHOW6HH6 '.Jm F0° / R.e F 0° 
qaeTM, npHl!eM c y:seJIH1JeHHeM 3HeprHli 

npH 6on:&mliX /t/ y61i1BaeT H we-

HH6T SH8K. STO o6ycJIOBJieHO 60JI:&mHM BKJI~OM ynpyrMX nepepaeeeHHMH 

B MHHMYIO qaCTb 8MllJIMTY;zJ;bl. 9TOT awweKT npM:SO.ztMT K HHTepeeHOMY HB­

JieHMID1 eeJIM ynpyraH noJIHpHS8UMH npM HHSKlllX aaeprHHX 6Wia B oeHOB-
0 1 

HOM o6yeno:sJieHa q;aeHOM :Im F o Re F 1 , TO npM 6oJil>WHX aHep-

rIDJx M 60Jil>illMX ft/ B Held Hal!MHaeT .ztOMHH111poBaT:& IJJieH Re F 0° • 
'J,,, F

1
1 , TO eeTl> e pocTOM aHeprHM npoMexo.ztMT MaMeHeHHe Mexa­

Hli3Ma o6pa30B8HHH llOJIHpM38UHH, XOTH BHemHMJ.i BH;zl; cauo« ITOJIHpM38-

UliM He MeHHeTeH. STO npMBO;zJ;HT K TOMY ycJIOBM!O, l!TO npH :scex aHep­

rHHX H /t/ ~ 0,7 (ra:a/e) 2 peaJI:&HaH M MHMM8H IJBCTH 8MOJIMTY-
/ 

;zi;bl IF, I ;zi;oJIJJtH!il 61i1T:& 60Jil>me HY.iIH. B pa s;zi;eJie 2 61i1110 noKaaaHo, qTo 

B pa1.rnax KSM He:soaMOJKHO 'lOJIY<iMT:& TCi iCYIO aunmITy;zi;y. B ene.zt:VJOllleJ.i pa-

6oTe lll:il noKallteM, KBK MO:MCHO MO;zJ;MqJHLiklpO:SaT:& K9M, 1JT06bl npaBMJI:&HO 

OITlieaT:& :see cymeeTBY!Olll'16 3!<CllepMM6HT8JI:&H!ile 'A8HHble. 

B 38KJII01JeHMe a:sTop :a1i1pa:saeT rny60Ky10 6Jiaro;zi;apHoeT:& A.U.AiiaTy­

HH sa no,lUl;ePJ!tKY H pyKoBo.ztcT:so, a TaKa:e r .r.ApaKeJIHHy, A.rr.rap!I­

Ke, A.A.I'pMropHHY H c .r.MaTHHHHY aa noJiesH!ile o6eYJt.zteHHH. 

Py1w11Hch nocTynHJ.Ia 25-ro HO.FICip.f! I 973r. 
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Clp = 2,867 ± O,OI (raB)-2 

gP = 3,032 ± 0,3 (raB)-3 

R2 - + ( -2 p1 = 295~8 - o,z ra11) 

R;
2 
= 0,593 :.. 0,2 (raB)-2 

llp· = 0,091 ± O,U9 (ra:e)-3 

R;!> = 0,593 ± u,s (raB)-2 

C I "' + 0 I *'.) op = t J') - t 

:H:) . 
C1p = I,O 

Ta6miqa 

a.p' = 4,414 ± l,O (I'aB)-2 

fl>p1 =-7,445 ± 5,0 (I'aB)-3 

2 .t -2 f?p1 = I,35 I,O (raB~ 

R;1
2 

= 5,u :!: 4 7 0 (raB)-2 

Llp1 =-0,328 ± o,5 (raB)-3 

R~1?J=5,o ± s,o cr:JB)-2 

*) 
Cof' = I,O 

x) 
C~p' = l,O 

I Z ) C =C /1 6* 

d..p(I)= I + 0,5 t *) 

d,~i}= 0,45 :t I,Ot3f) 

op ' 

3£) IlapaK6Tp!il BSHT!i 1'18 pa60T [ I3 ,I4] . 
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