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Summary 

The first experimental estimates of the nucleon formfactor 

F~(k2 ) in the time-like region were reported in paper/
2
/. These 

estimates as well as the estimates of the pion electromagnetic 
2 formfactor Fn (k) were obtained at the four-momentum transfer 

k 2 = 2 f- 2 from the analysis of the data on the :ii-p ➔ e+e-n 

.reaction ,in the fl (1236) resonance region. This paper represents 

an analysis of new data on the Jl-p ➔ e+~-n process obt:ained by 

authors/I/. 

It is shown that theoretical description of the process in 

question in this particular region ( w = G = J296 MeV) is much 

more simpler than that of photo- and electroproduction processes. 
2 

Both the pion electromagnetic formfactor Fr, (k ) and the 

isovector Dirac-nucleon formfactor·. F ~ (k
2

) were assumed ,to 

in this region of small four---momentum transfers: k
2 = 1.7 

-2 -2 
2.2 f and 2~9 f • 

be real 
-2 f , 

It is shown that the model fits all ·experimental distribu

tions well in assumption of equality f;.- (,k2 
) . = F ~ (k2 

) • In this 

assumption the values of formfactors at the mentioned above four

momentum transfers are F,r(k2
) = F;(k

2
) .. I.Io:!: 0.07, 1.14 :!: 0.06, 

I.Jo;!: 0.07. The value of electromagnetic radius in this-'ease 

is r...,. = rFv = (0.75 + 0.14) f and is consistent with the value 
•• 1 -

determind in the ct N elastic scattering r F" = o. X2 f. 
2 V 2 1 

The parameters Fr,(k) and F1 (~) being assumed independent-, 

the determination of formfactors is possible only at k2• 2.9 f-
2

: 

2 + o. 2 v( 2 + o. 1 
F1i (k ) = 1.2 _ o.J , F1 k ) = 1.4 _ 0 ; 2 • 

.f!~-~- _!.:ff 
,i ~, ( ~.: .. :-.. 'f .. ..:.,-:> .:•· 

'' .f,'. 
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t 
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llCCJICAOB8lill6 -peaK~HH o6pa!l'HOro 8JI6K!l'POPOJ!t,lt6HHH llHOHOB 

(08Il) 

·J[--+p _:.:.;__.. •e+ + e-+n (I) -

npeAC!l'8BJIH6!l' HH!l'epec no ABYII npHIJllHaM. Bo-nepBh!X, ll8 A8HHhlX 

no 8!l'Olly npcnteccy IIOJKHO 1 He llpll6eraH K IIOA6JIH!l 1 o~peAeJIUTI> 

AH!pipepe11iuia~:&~ue' cetJeHHH peaKIUIH o6pa!l'Horo ipoTopoilcAeHHH: 

rAe d 
,. 

C k2 > 

- It 
J{ tp - r +n, (2) 

- BllPfY8JlhHutl·ipoToH c BpeMeHHITOAO6Hull 4-x llMITYJihCOII k 
0). Bo-nopux, HS!,/epeHlle AllipipepeH~H8JlhHhlX cetJeHHH pe-

a~ll (I) noaBOJUlCT ll8Yllll!l'h aJieKTpDMarHHTHYID crpyKTypy IlHOHa 

ll HYKJIOHa B O6JiaC!l'M Bpe11eHllllOAO6Hb!X nepeAaHHl:DC llllilYJihCOB/I-3/_ 

lJIH HCCJieAOB8HHH·aneKTpoMarHHTHotl CTPYKTypu 8APOHOB Hay~ 

11eHHe peam:Uua (I)" npll npouexyrotJHhlX aHeprHHX nHOHOB IO0 +, 360 

ldaB (I,3 f 2 ~ k!ax' 4,4·f
2) - llMeet cneAylllJU!e npeHMYlJl6CT

Ba: 

8) AJUl S!l'Oro HH!l'epBl;!Jia aHeprHH -BOSIIOJKHO npilMeHCHllC :reopeM11 

BarcoHa-PepMl/191 , noaBonam111ee ocy111ec,:irnn nocneAOBareJihHoe Teo

perHIJCCKoe OilllC8Hl!e· 08Il. c · IlOIIOlllhlf AHCnepCllOHHIDC COO!l'HOWCHHtl AJill 

llyJIHHilO.llhHhlX 811IlJllti'YA, ,, -. ·- ,,: 

6) npH 35.'llX :meprllllX He. BO86Y:KA8C!l'Cll .. peaoHaHC ~· (ISIS). 

Iloa!l'olly-· B KB88l!IlOporoBott O6JI8C!l'H Al!ip!pepeH~H8JIDHU6' ceqeHHll oarr 
onpe,lleJIBD!'CH B OCHOBHOII ;· 6opHOBCKllllH -IJJieliallH 161; · · 

B} npH. BUllOJIH6HHl! ,uyJIHHilOJihHOro aHairnaa IIOlltHO' pacc11arp11:.. 

B8!l'Ii ·orpaHHIJ8HHOe · IJHCJIO COCTOHHllH .JfN -CllCfellu C noJIHUII '1to

ll6,H!l'OII ·J .= I/2, 3/2 /S,?/, 
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r) AH~g)epeun1aJibHHe ceqeHRH qyBCfl!Bf8JlbHH K8K K g)op11g)aK

ropy mtoHa F1c( k2 ) , raK H K uaoronBeKropH011y g)op11g)axropy Hyx-

JIOHa <rk2J; . 
A) npH 2f-2~k 2 ,4,4f"2 11uawafl qacrb g)op11g)axropa m1osa 

npeHe6pezHMO uaxa. 

ECJIH peaKUHH (I) HCCJl6,7ly6fCS np1 0Cf8HOBK8X rr--11830HOB B 

BOAOPOA61 fO BCJI8ACfBHe 11anoA BeJIHqHHH nepeAaHHHlC aunym;coB 

aKcnepHMeHram,Hue pacnpeAeJieHHH cna6o aaBHCflr or g)op11g)aKropoB 

8APOHOB / 9,9/_ IlpH BHCOKBX aueprHflX (£Ji> 3 raB) AHgjg)epeHqH-

8JlbHHe ceqeHHH onpe)l8Jlfll)fCfl, B OCHOBHOU, reUH 3HaqeHHflllB g)opu

g)aKropa nHoHa /IO/, Koropue K HaCfOfllllelly Bpe11esH nauepeHe B 

8KCnepHll8Hf8X Ha BCrpeqHWC nyqxax /II/. 
Ilepn11 peaym;rar no oan B npoue~roq90£t o6xacrH aHepr1A 

6WI nonyqeH B pa6ore /I/, rAe H861J.J)A8Jl0Cb (63 ± 18) C06Hfll 

peaKitHH (I) npH KKH8flqecKo£t aHepraH llHOHOB 275 UaB (nolmaH 

aHeprHS B JiN c.n.a. paBHa W = 1295 llaB). 9fH ASHH!ie asa

JlH8ilPOB8JlHCb 121 C llOIIOIU,D AHCnepcHOHHOI IIOAe.lDI, KOfOpafl COA6P

zana ll*KaqecrBe cBo6oAHm:: napa11erpo»· F!li , F.,v a g)op11wax

rop GM , BXOAR~•• B a11nnKfYAY 11arH1rHoro AHnonHoro nepexoia 

M1+ • .IiW10 noKaaaHo 121, uo ll AH()tepeHIUaJU,Hee ceqeH11s ocso1-

HOI BKJISA (~ 97%) nanf 6opHOBCICl8 qJieHH, a BKJISA Of nepexoAa 

M1+ KOMIIeHcHpyeTcn HHTepqiepeHUHeR M,;~ c clopHOBCKoR 

qacTLD 8.MllJlHTYAW. Iloarouy ceqeue peaKIUIII OK8881J.00D 88Bl-
v 

cH111111 npaxrnecKB ronxo Of g)op11wa1tfopoB F1l" 11 F
1 

. • B npeA-

nonozeH11 Fj,(k 2)=F,v(k 2
) IIOA8JID xopomo onacana axcnepaueHfSJID

uee pacnpeAeneH1s no qef1iipe11 HeaaBBCHll!ill nepe11eHH!i11: k2 , yrny 

MeZJcy 111nynco11 naoHa I g)ofoHa :11 'ff p - c.n.1. Br , yrny 11ez-

1U unpDCOM settrpoHa I uexrposa :11 (e+e-) - c.n.11. 0 1 yr11 
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~ 

l 

118ZAY llJlOCKOCfbD peaKUHH .(2) H llJlOCKOCfbD pacnaAa g)OfOHa <p 

Haanyqmee cornacHe reopHH H axcnep111eHra B npe)lnonoxeHHH o pa

BeHcrBe g)op11g)aKTOPOB 6HJIO nonyqeHO npH 

F, = Fv - I 07 + 0,14 
1l 1 - 1 - 0,17 (3) 

npH cpeAHeM aHaqeHHH KB8Apara nepeAaHHoro nunynbca k2 =2/-2 
• 

B H8Cf0Hl!l8A pa6ore 8H8JlH8HPYDfCH HOB!ie axcnepHU6Hf8JlbH!i6 

A8HHH8 / 3/, llOJiyqeHHlie npH W = 1295 MaB. 06CYEA88rCH KB88H

noporoBoe llOB8A8HH8 811llJIHfYAli peaKUHH (I) /G/~ cy111ecrBeHHO ynpo-

111an111ee reopernqecKYn nurepnperanun osrr no cpaBHeHHD c g)oro- n 

8Jl8KfPOPOEA8HH811 llHOHOBj HanaraeTCH np16JIHE8HHe, HCllOJlb80B8HHOe 

npH BB8A8HHH napauerpoB, BXOAH~HX B 811llJlHfYAY peaKUHH (2); OllH-
v 

CliBaerca nponeAYpa onpeAeneHHfl FJi", F1 . H coorBeTcTBYD~HX 

3JleKrpouarHHTHWX paAHYCOB. 

I. KBaaHnoporoBoe no:&e'AeHHe aunlll!fYAH o6parH~ro 
1:menpopo:gel!1u1_ I!HOHOJI. 

TeopernqecKaa HHrepnperaqHH oan AHH seKoropoA o6nacrn oxa

BHBaerca cy111ecrBeHHO npo111e, HeseJIH asanna ~oro- H anexrpopoz

A8BHH llHOHO:B. 

PaccMOfpBII llPH g)HKCHp0:&8HHOII auaqeHHH W POEAeHHe ~oro
max 

HOB C "MaCC8MH" 1 6JIH8KHIIH K :B8JIHqHH8 m[ 1 paBHOI! 

max ,~:z mr =v"max =W-M, (4) 

r~e M - 11acca syKJioHa. 

CH8AYS pa6ore 16I, POEA8HHe g)OfOHOB C 11acca11n, 6JIH3KIDIH 
max 

K mo ,6y~ell H88blllarb K:B88HnoporoBlill nponeccou. lnH Hero 
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-xapaxrepHu He60J1I>llll!e aHaqeHHB rpBXMePHoro KMDYJJI>ca woroHa k 
IIPH KOTOPWC ll0ll6A6HH8 uym.THIIO.IIDHLIX aMIIJIRTYA OIIHCH!88TCB COOf

HOmeHHIDII 1121 

M 
-l 

t= ~ /kl 
Et+ ~ ff/ 
Et- ~ (fl--2 
le+ ~ff/ 
ll- ~([f-2 
ll_ ~(ff 

{>1 
{>0 
c~2 
t>O 
e~2 
{=1, 

(5) 

rAe M ' £ t L. oe5oaHaqaJDr cooHeroneHHO uarnum,1e, 

a.nexrpnqecime R IlPOAOJIJ>Hue llYJll>THilOJIJ,HUe alflIJIBTYAH, a aHaK 

* + (-) IIOKaaullaer, qro IIOnHU11 uoueu cncreMu O N nonyqaercs 

H3 ope5nam,itoro UOlf8Hf8 IlROHa f, llpB6allJ16H118ll (:11uquau11e.11) 

1/2. Ha COOTHomen11l1 (5) CJ16AYCT, tITO llPH-.!UX5ou ana11emrn w 
B KBaannoporoB011 o6nacrH OCHOBHWIH ilBIDIJDTCS TOJll>KO qerupe aun

JIHfYAH: 

Ea+ , E2- , lo+ , L2- • 
(6) 

a OCT8Jll>Hli8 nepexOA!,J OK83Hll8JD!CB IlOA8llJl8llllIDIB 161. 
Ecnu Haqam,nas aHeprus nnoHOB ne npeEl:llllaer ~60 UaB 

( W ~ 1355 MaB), ro ~ (1518) ne 11oa6yx34aercs n OCHOBHOit BB'JlaA 

B rnaBHue uynHunomi ( E0~, £ 2_ , Lo+ , L 2- ) ~aJDT 60pHOBCKH8 

qJleHu. IIonpaBKH K C5opnoDC!t!UI l!yJII>!lilllOJifilf D OCllOBHOU oe5yCJIOllJI8llli 

.itacnepcnoHHH.IIR 1rnrerpanaua or IIHnuott qacrn Mt+ / 4, 5/. Bc.neict

BHe noAaBneHas atoro nepexoAa nonpall!W 6yAYr uanu. 

2. IlapauerpH HO!AHH 

J.{I!W~8p8HIU18.n:&Hli6 C8'l6IUI.B ]11,llll.lCJISJIHCJ, !IO qiOpUyJiar.l pa60'rli/l3/ • 

AunnaryAa peaK~I.IH (2),DXOAn~as Barn COOiH0~8HffH, aallBCUB8Jl8CJ, 

6 

! 

' 

B ynpOl!leHHOtt woplle /I4/, Ylll!Tb1B81Dlll6lil 3Jl6KTPli"Q6Citllli! :ZlllllOJII,Hblii 

nepeXO'A Ea+ 1 11arHl-trHhllt AltfiOJll,Hl,111 nepeXOA 1'11+ 11 ll680HHlilil 

TOK :B 6opHO:BCKOII np116m1xeHl1H. Ilapauerpallll l!CllOJIJ,80B8HHOro 

:eap11aH Ta 110Ae~11 np11 <J!HKCHpo:eaHHOIJ. aaat1eH11H k2 sBJJHJDTcs F" ( k2
), 

F; ( k2) 11 G~ ( k2) • KaK 6w10 noKaaaHo :e pa<JoT/
2
/, :e ycJioB.isx 

V 

HacrosD1ero onuTa BJlllfiHlle Ben11q11Hu GM Ha AH<J!cJ.iepeHIU18J1I>Hue ce-

tieHllfi npaKr11qecICH OTCYTCTByer. IloaTOIIY TeopeTlltl6CKH6 pacnpeAe

neHHS oKaauBamrcn aa:e11CHD1HUH ronI>KO ·oT ABYX cJ.iopuc)_iaxTopoB F~(k
2

) 
V 2 V 

11 P, (k ). CneAyer noAqepKHyrI>, no F7f 11 ~ BXOAHT ll no-

JIJOCHyJ> qacTr, aunmuyAN HpryanI>Horo qiOTOpOJKAeH.11s, fi:BJIHHCI> cou-
. . 

HOEHT8J1Hllll :B BWl8Tax. TaK K8K Bl:l'i8Tli oepyrcs B roqKe, r'Ae BHP-

ryaJII,HliEl qacTH~N HaXOAHTCS Ha 11acco:eolt noBepXHOCTH, TO F7r H 

,=; aa:eucsr TOJII>KO or k2 u fiBJisorcs aHamirut1ec1t11u11 npoAOJI

zeHllSllH ll OOJlaC!rJ, :epe11eHHIIOJtO~HhlX nepeAaq c)_iopuqiaKTOPOB, BXOAS

UU1X :B 811IlJIUYAY ynpyroro e7[ - ll eN -pacceHHllS.· 

~op11ctiaKrop 7L -ueaoHa, Hat111Has ck2>4m;, craHo:eurcs 

Ko11nneKCHhlll. IlpH uanwc k2 :e :eupaJKe~11n ABS ero UHHYOlt qacrn 

UOlKHO orpaHHqHTCS ABYXIlHOHHWI npoueJKyTOtlHhlll COCTOHHHCU /l4/: 

. 1 

Im F:n-(k2) =Re 0i (k2)UJ_ 01 
(?) 

rAe c( - qiaaa 7[7[ -pacceHHHS :e cocrosHi,11,1 I = _J = I. Bnnon 

AO 3HaqeHHii * = 500 MaB o/ uana ( tt; ~1
:::: J/ ) l1 xo-

pomo annpoKCHUMpyeTCfl 38BHCllllOCTI,D: 

: o; ·=.a: t/, 'l ='/}/-m{ , (8) 

rAe .··. a;· -AJIHH8 pacceSHl!S, pallH88 /l5/: 
; 1 , -; . .· ... 
a1 = 0,036 .:t 0,002 (9) 

7 



(KoMn!OHOBCKaB AJlllHa BOJIHLI naona npHHBra 38 6AHHHI.ty). Ha wop-
2 -2 

MYJl (7), (8), (9) cneAYer, no Aaze npa k =3f MHHMaH qacrI> 

& npene6pelEHMO wa11a, cocraBJlHH 2~ or pea11I>noa. 
V 

HaAelEHl:llC KOJlH'leCrBeHHl:llC OU8HOK AJlH MHHMOR 'l8C!H F1 no-

JlY'lHfI, :e Hacroa~ee :epews H6JlI>aa. B AaHHoll pa6ore npeAnonara11ocI>, 

k
2 -2 ,.v a 

no npa ,3J Im r1 {k'J =O • 

3. Onpe,neneHl!e qiopwqiaxropo:e 

. 2) V 2 
J{JlH OllP8A8Jl8Hl!B wopuwaxropoB F:,r(k B ~ (k ) aHaJlll3.IIPOBa-

JIHCI, 234 CJlY'las, BAeHrawauapoBaHHL!e :e Hamea npeAuAY~efl pa6o

re 131. Bra C06Ll!HH paa6B:&8JlBCI, Ha rpH rpynnLI :e aaBHCHMOC!I 

or aHa'leHBH k2 
( ra6JlHrta I). 

'l'~lll.!llil. I 

Ii!! rpynm,1 I 2 3 

0'urep:ea11 k2 :e (Gev;c2f 0.050+0.075 0.075+0.IOO O.I00+0.150 

Cpel(Hee 3H8'l8HB8 k2 
(GeV/c 2

)
2 0.067 00087 O.II2 

( ;·2) I.72 2.23 2.88 

lJHCJlO C06L!!Bi 53 83 98 

J{JlH KSJ;AOI rpynnw crpOBJlBCI, pacnpeA6Jl6HHB C06L!!Hfl no rpei, 

HeaaBHCHMWI nepeMeHHWI: Cos 0~ Cos 0, Cos cp (pac.I) • .llBwwepeH

I.tH8Jll>HL!6 C8'l8BBB cpa:&Hl!BSJlHCI, C reoperB'leCKBMB, KO!OpL!e MOA8JlH

po:eaJ1BCI, M8!OAOM Uoure-Kapxo AM peaJl:r.Hl:llC SHS'l8BHR WOPMWSK!Opo:e, 

xelEall!BX :e npeAeJlax 

O~F!J{, F,V <.2 

8 

I 

\i 
',~) 
r 
I, 

l 
I 

·~ 

ii 
.r 

/ 

i' 
I 
I 

?-172/'' 

.. 
of .. ! 

I 
~ .. , 
~ I' ~ ID \ 

~ 
QI I 

·(O ·IN -112 Q:l Q6 fO 

cosot 

as/ 

--~7 

. 
'l Qt 1 

-ID ·Qf -41 Ql a, IO 

C0,9 

[
-·-·-, 

as 

i .. 

; .. ,v.+ ... .. ,, 
C:: ' I 
'b a,' I l 

~ '..., i 
"'t . ~ ·. 9. ·' 

""i?-223/"' 

.. 

., 

"' 
·to-06-42 ll2 Qr6 to 

cosfl1 

a, 

·«J -Qt -q1 Q1 fl' lO 
cos9 

as 

.. 
•• 

°i?-lBBF' 

.. 

at 

·to ·Qf Ql Q:I 06 to 

coso' 

:,w. 
' / 

(11 \ / I 
I , 
\ _ _._

(If 

·to 41 ·U tll Q6 t7 
co,9 . 

as 

.. 
a, 

tlP • a:, 01 ,_ fO ·11 -Qil ·41 U QI ,0 -# -• ·01 IQ OJ IO 

mv mv ~v 

P11c.I. Pacnpe.itexeHKB co6wr1a no yrJ!Y :eL1J1era worona :e ( J'[N ) -
c.u.a. 0r , yrJ!Y wew axenponow n neArponow :e c.u.1. 
8+8- 0 I yrJ!Y M8QY n:oCKOCrI>II peSKIUIB '/{;J-(* +n 
I IlJlOCKOC!l>II pacnaAa ( Ha 8JI6K!pOH B noanrpoB~ Pacnpe
,lt8Jl8HHB nocrpoeHH ~JlB CP6AHKX SH8'l6Blfl KBa.itparo:e nepe.itaH
BOro IJIIIYJll>C8 I,7F2 , 2,2r2 , 2,91-2 • IlyHKrl!pH1,18 KPIBH8 
BLl'lHCJl8BLI :e llP6AIIOXOlE8HHH O fO'l8'lHOCfH llHOHa B HyKJIOH8 
( F,r = F1v = I). Cn110111H1,1e Kp1:&1,te paccuraHH co aBa'leHBBMB 
gjopwipanopoB, npBB8A8HBLIMB :e ra6JIBU6 1I • 
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H HaMeHREmnxca C marou o,os. ins K8QO! KOM6HHa~HH aHaqeHHR F~ 
V er a F1 teoperHqecKoe paoupe;ztenemte no Cos cpa»Hnanoc1, c aKc-

2 nepBll8H!aJII>llllll H EWIHCJIBJIOCI, COO!'BefCfEYll~ee aHaqeHHe f • 
Jtna cnyqaa foqeqHwc qactn~ 

F, (k2·) = Fv (k 2 ) "'1 . 
7f 1 . . '( 

110;1ten1i xopomo 01utcana pacupe;zteJieHne uo Cos 0 ;ztns co6LI!RR uep-
2 ✓2 if . 2 

»on rpynnu (f = 2,?, ~ = 41,xyxe - ~nn nTopoR(.f = 9,I, 

f 2 = 5) H !pe!1>ea ( ..i2 = 32, f 2 = 5). Coone!'CfBYlllllH8 KpHBLie 

HaHeCeHLI Ha pncyHKe IIYHK!'llpHoA JIHH11en. IIpn k2 = I,? ;-2 BJIHH

HHe ~op11~aKfOPOB Ha ;ztl~W8P8HnHaJ11>HL18 ceqeHHE ,?lODHO 6~fl, OfHO

CBf8JII>llO CJia6LIM. II08fOHY xopomee cornacae 8KCIIepHY8H!'8llHUX 

;itaHHLIX A.JUI 8fOA foqu C BINICJ18BHWIH pscnpe;zt8J18HHHYI ;ztae!' oc

HOBaHHe ICII0211,80B8fl, IIO;zt8211, ]tJUI oupe;zt8Jl8HHH ~OpMipaKTOpon. TaK 

KaK IIO;zten He yqam»aetpJI,D;a MyALTHnoneR, EJIHHHHe KO!'OP:WC H88Ha

qafeJI:r.no !'OJll>KO B KllaBHIIOporoBo2 o6naCfH, fO cornacae f8DPHH H 

aKcuep111eH!'a uouo pacc11atpHBa!'1> xax yxaaaane Ha K»aannoporo»oe 

IIOBe;zteHHe aUIIJIH!'YAH peaKnHH (2) yxe npn k2 = I,? 1-2
• Bcne;ztC!'

BHe aroro roqHocr1, !eope!nqecKoro onncaa1a ;ztouaa ynyqmar1>cs no 

11epe y»e.lllltien1s k2 (npa l})ucnpo:saaHoia W ). o;,..cytcuae corna-

k2 -2 -2 CBS 11ew !80pHelt I. 8KCII8pllleB!'Ol1 npn = 2,2 j II 2,9 f :eo-

POB!BOO :scero 06yCJIO:SJ18BO :SJIIBBIOII C!PYK!YPLI a;ztpoao:s, a BO 110-

;ztOUBWIB HeOIIpe;zteneHHOCflllfH. 
Ba as:cuepHlfeH!rOB uo aneupopoQeHHD mtoHOB C1!8:ztY8! /!6/ 

' 
uo np1 :k2 < 0 »LIIIomi.ae!'CH coo!'Homeaae: 

.. F9i (k 2 ) =F1v ( k 2
}. 

(IO) 

JE · 81-1ec1,. H HH:a:e ? , oaliatiae!' ou1-1ae11oe aaaqeaa·e :sennr.uw .f2 • 

10 

IIpH aHaJIHBe AaHHLIX no 09II npe;ztIIOJ18ranoc1,, qfo COO!'HOMOHBO (IO) 

BLIIIOJIHH8!C.B HBO :speM6HHIIO;zt06HoA 0611aC!'H nepe;ztaHHLIX ll11IIY1l»COB. 

8HaqeHBH napaYe!pOB onpe;zteJIHJIHCl, na 8H8JIHaa ceqeHH! ad:Sar 
HaAi'-18HHN8 8Ha"i8HBH napaYe!pO:S npH:SO;ztH!'CB B ra6llll~e n. 

T_a6nl.!!la II 

k2 V 

F,r =F1 ..12 f2 

I,? ;-2 I,IO ± 0,07 . I,O 3 

2,21-2 I,I4 .:t _D,06 3,6 4 

2,9f-2 I,30 ± 0,0? 3,0 4 

Ila ra611anu II cxe;ztyer, qro npei'-1II011oxeHne o paneHcr»e ~opu
v 

~aKtopo» H orcyrcnHH Im F1 noa:soJiaer xopowo onaca!1> 

d~:Sot . Coo!:serc!BYDDtHe pactieraue ~PHBLie nao6pazeHu Ha 

pHc.I C.llJIOll!HWIII 1.WlllUlllH. JloJiytJeBHue 3H8TJ8HH.B napa11erpol! J:CIIOJI1,-

80B8JH!Cl, ;i.tJJ:B :ammc110HU.B pacnpei'{8Jl8lillt1 IIO 1lBY11 7tpyrm, 1I688DHCH

l'Wf nepeuennw, Cos 0 n Cos Cf> ( cIIJ1omHL1e mmirn na puc .I). Da;zt

ao, qro 1t11~1}/epeHIU181I»HL18 cetJeHHH uo aru1 nepeueHHLIY ~ane xopo

no OIIBCW!allrCH 2eopef11'1J8CKllUH !tpIIDWIH C napauerpam,, naH!rWIH 

na 2a6.minu n. CJI8:ztY6!r 88IJ6!'fllrl">
0

9 tJ20 paoupe,l.le.lleHUll )IO Cos0 ' 
0 . -Cos 0 n Cos <p 1tJin Ita:IX'Aoro ~maTienna k11· no.11y11onL1 no 01-;1101,1 R 

tott 110 rpynne 0061.n~ntt n ne nD.unHca noJ1Hoc!i!1>lll neDaDncnmal!. 

Omn~IW, npnne1-1enHue i'-1:ruJ Qopu~axropon ~ ~a6.m1ne ll m na pnc.I, 

nnJiamrca ttacro craracrnqecmmn 11 ne llKJlllllamr norpe11uocr:r. n DBa

~eunn noJ1Horo ceqeaa.a. Ecu ytieC!'l> aey norpeouocr1,, ro aaaqea1s 

~op~l})aK!OPOB O;ztHO~P8118llHO llD~8llfiE!CH na BeJIHquHy ±8%, KO!Opaa 

II 



AODHa 6lifh cnoxeHa KBa,AparaqHo c OWH6KallH, npaBe,AeHHWIH B ra6-
JIH~e n. CpeAH aHanaaHpyeuwc co6uraR 111eercH (20 ± ?)% ~oHoBwc 

cnyqaeB, 6onLmaH qacrL xoropwc reHepapoBaHa Ha creHxax anneH

AHKca IIBW6HB. BKnaA ~OHOBWC C06lifBR B nonuoe ceqeHBe yqHfliBSJI

CH. BJIHHHHe ~oHa Ha ~op11y ~~~epeH~aJILHliX ceqeHHR He pacc11ar

PHBanocL, BBHAY 01'CY1'C1'BHH AOC1'81'0qHoR HH~op11a~HH O xapaKrepe 

~OHOBW: pacnpe,AeJieHHR. DAHaKO ~aKfHqecKH BnHBHHe ~OHS Ha Be

JIHqHHli ~op11~aKropoB yqHrliBanoch B AOcraroquoR creneua, rax KaK 
V 

B npeAnonozeHHB F,, ·F1 auaqeuaH ~op11~axropoB B ocuoBH011 

saBBCHf or Benaq1u nonuwc ceqeaaR. 

Ilo .1tauu1,111, nonyqeuaYM B npeAnonozeuu1 F,r(k2
) ""F/(k2

), 

6un OllP6A6JI8H sneKTpouarHBTHlii PSAHYCo IlpH 31'0M omm6KH ,AJIH ~opw-

k2 -2 -2 -2 ~aKfOPOB np1,1 = I,? f , 2 ,2 f , 2 ,9 f 6paJIHCh HS Ta6JIH~li 
V 

II, 8 norpewHOCfh ± 8% npHllHCliB8JI8Ch B8JIHqime ffx(O): F, (OJ = I. 
2 ~ qerHpe nonyqenuwc auaqeHHH xopowo (.f = I,5, .f = 2) annpoxc2-

11apoBan1cL aaBICHIIOCfLD: 

F,v(k2 )=1+f c:v k2 

1 

(II) 

npa 8H81i6HIH 

29r = 2~v = (0.75 ±0, 14)J. (12) 

IIonyqenHoe aHaqeu1e anexrpowarHaruoro pa,Aayca xopowo c0Bna.1taer 

C :aeJIBUHOR, 18118P6HHOR B 3KCll6Pllll6H1'8X no ynpyro11y eN -pacceH
HID /I?/ 

2F1v =0, 'g2 f. 
8HaqeHHH ~op11~axropoB 1a ra6nH~li II npeACfaBneHli Ha p1c.2. 

Ha 31'011 xe pacyuxe aaHeceHu AaHHli8 no ~op11~axropy ,;(k2
), no

nyqeHHli6 B axcnepHll8H1'8X no 3JleKfp0pOl!tJt8HHD llHOHOB,H 8HaqeH1e 

F.,(k2), BW11cneHHoe c nouo~LD AHnonLHOR ~opuynH /IX/ (cnnomuaH 
Kpli1BSH). 

12 
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V 
P11c.2. CnnomHaH xpJJ:BaH on11c1,1Baer aaaqeHJile F, B o6nac!H npocrpaa-

cr:aeuuono,Jlo6HLIX nepe,An. llpo1,1oneB1e :ao Bpe11eH1tno.1to6ay11 
o6naCfL BWIOJIH6HO C nollOll;LD ,AltnOnLHOft ~op11y1lli. 8Kcnep111ea-

1'UH1ie roqa np1 k2 " 0 on1cHBa1>r aHaqeH1s F~ , noaynu
Hlie B sxcnep111eurax no anexrpopoqeuas11 n1ouo1. Saaqeaas 

F!X • F; , 1a11epeua1,1e np1 k2 > 0,B uacrosa;el pa-
6ore UOK888Hli po116a11H. llp1B6A6BH fOJILKO C1'81'HCflqecne 

0■160. 
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EcJlll pacnpe:zteneHHH no CosB1aHaJIH8Hpo:ea!'D, npe,7lllonaraa 
V 

F1r H F., aeaa:e1tcu11w,1 napa11erpa111, !'0 rue aHaqemrn y;ztae,:ca 

onpe;iteJIH!'D ]t0C!'Sf0qH0 xopomo !'0JIDK0 npB k2 = 2,9 f-2 • .l{JJH P.:BYX 

:ztpyru aaaqeHHll k2 110J1tHo yKaauD !'0JIDK0 1m,:ep:eaJIH HaueaeHHH 

napa11erpo:e Ha ypo:ene 68% ]tOC!'~:Bep~OC!'Bo C00!':B8!'C!':BYD:llff8 peayJID

!'8!'bl npue;ztoHbl :e ra6JIHl.le m ... 

'.l.'_a6JI~ m_ 

k2 F.v 
1 FJC 

I,7F2 0,8 + I,2 0,5 + I,2 

2,2F2 0,6 + I,3 <: I,2 

2,9/-2 I 4 +O,I 
' -0,2 

I 2 +0,2 
' ;.-0,3 

B 88K1lllqea1e 8:B!'0pbl cq1raDr C:BOHII ]t0Jir0II no<5Jiaro:ztaPH!'D 

C .B.repacuo:ea, B.ld .rronteKop:eo I t.r .TKo6yqa:ea sa noJiesnble' 

odcyx,J(eHH/1 1 JI • .l:t, Jlamuyca - sa BHHMaHHe· K pa<lore • 

• :· ~i 

... !:u:':' ··.1-;.;_·.•· , .. 
l./. 

::~:•,; 
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