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SUIIIIARY 

On the electromagnetic formtactors of protons with the help of 

·all the known data on elastic e-p and !A -p scattering in the interral 
. 2 .. · . 2 ' . 

O;.o012. kt ~ 25 (GeV/c) the statistically satisfactory description 

of proton vector formtactors has been found. The rj.. 2 llinbnlll for erose­

sections with radiatiwe corrections taken into account by the 

authors vas found under various (1), (2), (10), (11) suppositions for 
2 . . 2 . 

. the <} .. dependence ~f formtactore~ When '(, dependence in the .fora . 
(1) and (2) vas supposed the.values of fitted para111eters a 1 and b1 in 

. . ~2 ~2 
·. ( 3) vas i'ound. The '\ "' 416 when A = 339 vi th this· values of · 

parameters the conditions (5) and (6) are valid •. Then 

. c;.E cq'2) ::- c"+o.2cv2.f\ c ",+ o.~q,?i-' 
and G '""'V4 . at high q, 2 

values. 
The relative errors for GE are larger than for GM . 

The new experblenta with polarized leptons andpolarized proton targets 

are desirable for better deterllination of G.~ . 
As is seen from (3), when we do not supposed scaling law (7) 

parameters a 1 and b1, b2 and b2 ar~ifferent outside of two standard. 

When (7) is valid rx: 2 .. 429 with ').., 2 = 342, and tor paraaeters we· 

have (8). 

When ( 1 0) vas supposed for Gt1 we have C =(7, 7 ±1 ,a) •1 o-4 ~ 
With the two pole description of proton tormtactors based on the whole 

uount of e-p ·data we have made the coaparison with ~ -p data 5/. As · 

inthe prnioulf papei/ we permit e-p andr-p data be renoru.l1zat1on 

factors practically depending not on parametrization of formfaotors .Aa : 

in ret. 5/ we have 1'ound no deviation from p. -e universality, but we 

have compared ~ -p data with the whole amount of e-p data. Both data 
· · ·. I · 22 

on e-p and ~-p scattering are represented by (1) and (2) with 'X • -2 . . . 
479 when ?(, · = 401. 

We have used also Prupton2/ paramentization (11) for proton 
. 2 -J 

forafactors. We have found (1:5) and (14) with 'X. a:: 413 when 'X = 
. I 

341. The values of ol.. (0) and o{ (0) tor ~-trajectory in (12), (13) 

are different froa "standard• 9/ values. The Talue of our 'LH is 

close to the Frampton 21 one which vas ~bt&ined from the G-M data. In 

the fraae of 101, we have per*itted the deviation 15/ from one proton 
exchange approximation in the Rosenbluth formula. We found (17) when 

supposition (16) on fUnction C(q2 ) ~ (15) vas aade. 



1. B aacToHmefi pa6oTe npoaeneaa cTaTHCTH~ecKaH o6pa6oTKa acex 

HMeiOlliHXCH aaHHbiX 0 Ce~eHHHX ynpyi'OI'O e- p H p.-p pacceHHHH C UenblO 

nony~eHHH HH<jlOpMSUHH 06 sneKTpOMSI'HHTHbiX <jlopM<jlaKTOpaX npOTOHa. 
/1/ 

B . noKasaao, ~To nunonbHaH <jlopMyna onucbmaer noaeneHHe <jlopM-

<jlaKTopoa nHllib a o6naCTH ManbiX ql 
. 2 

( q2 < 11F~2 = 0,43 (rsa/c) ; q 2 -

KaanpaT nepenaHHOI'O 4-uMnynbca). OnHaKO npH ucnonb30aaHHH npuaeneH-. 
/1/ 2 

HbiX a . abipa>KeHHH anH. saaHCHMOCTefi <jlopM<jlaKTOpoa OT · q. He yaanOCb 

CTaTHCTH~eCKH yaoaneTBOpHTenbHbiM o6pa30M OUHCSTb 9KCnepHMeHTanbHbie 

AaHHb!e BO aceM H3y~eHHOM HHTepaane 3Ha~eHHH ql 

3aecb Mbi npoaon>KHnH noucK TaKnx saaHCHMOCTeii <jlopM<jlaKTopoa npo­

Toaa OT q 2 , KOTOpbie nosaonunH 6bi onucaTb ace usaecTHbie naHHbie o 

au<jl<jlepeauuanbHbiX ce~eHHHX ynpyroro e-p -pacceHHHH. HcnonbsyeMbiH aa-
/1/ 

MH MeTOA o6pa60TKH 9KCnepHMeHTanbHb!X ASHHbiX noapo6HO H3nO>KeH a 

napaMeTpbi, xapaKTepusyJOmue <jlopM<jlaKTOpbi npoToHa, aaxotiunHCb aenocpea­

CTBeHHO H3 ABHHbiX 0 au<jl<jlepeHUHSnbHb!X Ce'leHHHX e -p pacceHHHH BO aCeM 

usy~eHHOM HHTepaane. nepenaHHbiX HMnynbcoa. B Ka~ecTae aapbupyeMbiX 

napaMe'rpoa aaoaunucb aopMbi, 

Mbl paccMoTpenH ace uaaecTHbie naHHhie no e-p pacceHHHlO a HHTep-
. . 2 2 . 

· aane nepeaaHHbiX HMnynccoa 0,012_$q ~ 25 (rsa/c) ~ ct>opM<jlaKTOpbi npen-

cTaaneHbi a anne cyMMbi non10coa, a TaK>Ke a aune, npenno>KeHHOM ct>psMn- · 
n1 

8 TOHOM H OCHOaaHHOM Ha MOAenH eHeUHaHO. 

npu 9TOM OKa3anocb, ~TO ace 9KCnepHMeHTanbHbie naHHb!P. OUHCbiaalOT­

CH c x2 = 416 npu x 2 = 339, ecnu <jlopM<jlaKTOpbi npoToHa npencraane.Hhi a 
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BII.Qe cyMMhi .QBYX nomocoB, Ecnn npimSITb .nnSI !jlopM!jlaKTopoB Bbipa>KeHnSI, 

/2/ 2 -2 
npe.QnO>KeHHbie B 1 TO .QaHHbie OnHCb!BSIOTCSI C )( =414 npH )( == 341 • 

0TMeTHM, 'iTO npn noncKe Hanny"illlero onncaHHSI Mhi He npennonarann 

cnpaBeJ:tnHBOCTII MaCll!Ta6aoro aaKoaa, TaK KaK 6onblllaSI "'aCTb aaHHbiX 

OTHOCHTCSI K o6naCTH Bb!COKHX .3H8"ieHHi!: q 2 
1 TO napaMeTpbi 1 XapaKTepH­

ayiO!IlHe aneKTpH"'eCKJii!: !jlopM!jlaKTOp, onpe.neneHbl C XY.Qlllei!: TO"iHOCTbl01 "'eM 
. x/ . 

napaMeTpbi .QnSI Mal"HHTHOI"O !jlopM!jlaKTOpa • llony"'eHHbie HSMH peaynbT8Tbl 

noaBonmciT aaxniO"iHTb, 'iTO npH: 6onbll!HX q
2 

anexTpH"'eCKHii H MarHHTHhiii 

!jlopM!jlaKTOpbi BellyT ce6SI xaK 1 I q4 , B a Hanna BKniO"'anncb JlaHHhie o pac-
. . m! B . . 

CeSIHHH /l -Me30HOB' npOTOHSMH , Be}leHHe HOpMHpOBO"'~OI"O MHO>KHTenSI 

noaBonnno cornacoBaTb JlaHHhie o ce"'eHHSIX ll-P pacceSIHHSI co BCeMH HMeio­

IIlHMHCSI B nnTepaType ·Jl8HHbiMH. ·o e-p pacceSIHHH ( B Ta6nnUe YK838HO "'HCnO · 

BCeX BOllleJllliHX B o6pa60TKY SKC~epHMeHTSnbHbiX TO"ieK), 

2, llpeJlCT8BHM 38BHCHMOCTb Mal"HHTHOI"O (G M) H aneKTPH"'eCKOI"O 

!jlopM!jlaKTOpOB rrpOTOHa B BH.Qe CyMMbi BKnaJlOB llBYX noniOCOB 

G (q2 ) I 1L M p 
bl _ _:;. __ .+ 

1 + b2 q2 

1- bl 

1 + b3 q2 

a 1- al 
GB (q2). + 

1 + a
2 

q2 1 + aJ q2 

(1) 

(2) 

'iTO MO>KHO paccMaTpHB8Tb H KaK o6o6meane JlHnonbHOi!: !jlopMynhi, 3.riecb 

llp Mal"HHTHbii!: MOMeHT HpOTOHa (B SlllepHI,JX MSI"HeTOHaX), llapaMeTpbl 
. . .. 2 

H bi . ( i. = 1 ,2,3) OTbiCKUBanHCb rryTeM MHHHMH38UHH !jlyHKUHOHana )( • a. 
I 

llpH STOM HCn~nb30B8/:IHCb rrpaKTH"'eCKH BCe HMeJOIUHOCSI . naHHhie o ce- . 

"'eHHSIX ynpyroro e-p paccemmSJ (358 9KCJJepuMeuTanbHhiX TO"ieK B HHTep-. . . . ' . 2 . . . 
nane 0,012,::;q."5.. 25 ,(~a~/c), 0Kuacwocb, 'ITO c noMO!IlbiO Bbipa>KeHHii (1) 

x/ · ·· ·· /3,4,G/ 
KaK 6I>Ino yKaaauo n pa6oTrJx , uay•w11uu pacceHJIHSI nonSipnaoaaH-. 

HJ,JX -o.neKTpouoB na rron~JfJH31JIWJIJII,Jx· it[Jinouax' IIbanonunci" 6bJ yny"'ll!HTb To"'-

JIOCTb orrpe}leneHHSI aneKTfJH'ICCKOI'O !fJ0fJM!fJ8KTOpa, ,, . 

' 
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H (2) yJlaeTCH OllHCaTb JlaHHbie 0 e-p pacceHHHH SHa'IHTenbHO nyqme, qeM 
. . /1/ . 

C llOMOIUblO JlPYI'IiX pacCMOTpeHHhiX B napaMeTpHSaUHH !jlopM!jlaKTOpOB 

npOTOHa, 

HbiMH 

al' = 0,24:!;0,04 b1 .;.' -o;33±0,o3 .. 

8
2 (0,37:!;0,05) (rsa/c)-

2 
. '•, ' ; ' 2 

b2 = (0,5~:!;0,03) (rsa/c)-. (
3

) 

a3 (2,50:!;0,12) (rsa/c)-
2 

. b3 • (2,42!0,07)(rsalc).,.~ 
11s (3) HaXOJlHM1 'ITO 

.. 1'/2 ( 
(1/b2) = 1,31:!:0,03) (rsa/c) (4) 

(1/~ y.h,;. '(0,64:!;0,01). (fsaf.c)., 

0TM9THM1 'ITO nepaoe HS STHX SHa'leHHH COBllaJlaeT CO SHa'leHHeM MaCChi 
. ', ; ,• '' 

I'HllOT9TH'I9CKOI'O p, -MeSOHa, 
•· 2 ' 

06CyJlHM llOB9Jl9HHe nony'I~HHb!X HaMH !jlopM!jlaKTOpC>B npli 6onbWHX q , . 

HeTpyJlHO BliJl9Tb 1 'ITO ecnH HMeiOT MeCTO COOTHOWeHHH 

(5) 

TO GE (q2) = ( 1 + a2 q2 )-1 ( 1+ a 3 q2 )-1 'GM(q2) "'P.p ( 1 + b2 q2r1 (1+ b3 q 2 )-1 ' 

H npH 6on~WHX• q2 !jl~p~!jla~TOpbi GE,M ( q, l ) B9Jl;T ce6H K~K Jf.q4_ • 

11cnonbsyH HafiJleHHbie sHa'leHHH napaMeTpoa b; , ai , nonyqaeM: 

llM (-0,02:!;0,08) (rsa/c)-2 . ' 

. . . 2 
ll 8 = · (;,;.0,14:!;0,22) (faa/c)- • 

(6) 

TaKHM , o6pasoM, pesynhTaThi npoBeJleHHofi o6pa6oTKH CBHJleTenhCTBYIOT a 

. nonhsy Toro, 'ITO npH .6onhWHX . q 2 !jlopM!jlaKTOpbi · BeJlyT ce6H KaK 1 I q 4 • 
•.' ., . . ... ' 

/2,71 
3TOT BbiBOJl COI'nacyeTCH C SaKniO'I9HH9M aBTOpOB 
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Bhipa:lKeHHH llllH <PopM<PaKTopoB npoToJia . ( 1) 11 (2) np11 3Ha'leHHHX 

napaMeTpOB, npHBe/leHHhiX B (3), MallO OT11H'l810TCH OT lliiUOIIbHOM 38BHCH-

MOCTH, llpH cnpaBe/lllHBOCTH (5) OTHOlliaHHe 

y 
( 1 + a nun q 2) 2 

( 1 + b 2 q2) ( 1+ b 3 q2 ) 

tPYIIKUHH (1) K llHUOllbHOM <!JopMyne 

GM (q2 ) I p. 1 
2 2 

( 1 + a JlHU q . ) 

(a - /1/ JlHn- 1,38+ 0.02 

2 -
llOCTI!I'aeT MIIHHMYM80 p8BHOI'O Y ( q m ) . "" 0,97 1 UpH 

q2 
m 

b2+b1 -2a nnn 

a /lliiT(b2+ b3 )-2b b 2 3. 

BHOBb /lOCTHI'aeT y ( q 2) = 1 npH 
1 

q2 
1 

b + b - 2a llHU 
2 3 

a2 . b b 
nnn- 2 3 

II B03p8CT8eT /lO 

y 
a 2 llnn 

b2 b 3 
1,45. 

0,16+ 0,08 

2q2 
m 

i 
1:1a ( 1) 11 (2) BIIllHO, 'lTo Mhi ne npellnonarann cnpaBelllliiBOCTII Mac-

mTa6Horo aaKona: 

GM ""llp GE (7) 

KaK cnellyeT 113 ( 3), ana'leHIIH napaMeTpoB a 
1 

H b 
1 

, a 
2 

11 b 
2 

paanu'la!OTCH 6onee 'laM ua 2 omu6KH, 

Ecmr npennono:lKIITb cnpanellJIHBOCTb cooTnomennH (7), TO ouucauue 

2 -2 
3KcnepiiMenTanbHhiX JlBHHhiX HecKOJibKo yxynmaeTcn ( x "" 429, x =342). 

npu 3TOM UapaMeTpbl paBIIhi: 
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bl =· al = -0,45~0,03 

./b . ·. -2 
2 a2 (0,67+0,02) (faa/c) (8) . - . 

b = J· aJ (2,23+0,05) (faa/c )-2 - . . 
Bbin paCCMOTpeH TSK)!{e TSKOH aapnaHT HapyllleHUSI MaCIUTa6HOI"'O 3aKOHa, 

KOI"'Jla tiJopMtflaKTOpbl · G M U G E cast3aHhl COOTHOIUeHUeM: 

1 

'G 
E 

+a q2 
(9) 

l"'Jle 'G E JlaeTCSI abipa)!{eHUeM (2). ilpu X 2 

pa a HafiAeHo: 

427, ~ 2 = 341 Jlnst napaMeT-

' . -2 
a == ( +0,01 ~0,01 )(faa/ c) • 

Mbl npOH3aOAHnH TaK)!{e o6pa60TKY UMeiOlUHXCSI aKCnepuMeHTallbHblX 

JlaHHhiX no Ce'leHHIO e-p pacCeSIHHSI1 napaMeTpH3YSI tflopMljlaKTOpbl cyMMOH 

Tpex U 'leTbipeX .noniOCOao ilpu aTOM napaMeTpbi Aayx noniOcoa tflnKCHpoaa­

nHCb TaK 1 'ITO UX 3Ha'leHHSI COOTaeTCTaoaanH MaCCaM P -U p'· ;..Me30HOa. 
. x/ . 

Bee ocTanbHbie napaMeTphi aapbupoaanucb • Onucauue npR aToM He ynyq-

ruanocb, a HeKOTopbie napaMeTpbi onpeJlenstnHCb c orun6KaMH, npeabiiUaiOlllH-

MH HX 3Ha'leHHSI. 

0TMeTHM TaK)!{e, .'ITO HaMH npouaaeJleHa o6pa60TKa acex JlaHHhiX B 

npeJlnono)!{e!IHH, 'ITO 

+ ( 10) 

x/ . . . . . . • 
Auanorn'lllaSI. o6pa6oTKa JlaHHhlX 0 tflopMtflaKTOp&x. B HHTepaarie ne¥ellaH-

HblX HMnynbcoa OT 0,08(faa/c)2 JlO 3,9 · (faa/c)2 npoaoJlnnacb a ( I. . 
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' ' ( ) -4 Ka'leCTBO onHcaHHSI npH 9TOM He naMeHHnocb, a c = 7,7!1,8 •10 • Ta-

KHM o6pa30M, J;taHHbie He CBHJ;teTenbCTBYIOT B nonb3y HanH'IHSI KOpa y HyK-

noaa. 

a. B o6pa60TKY BKniO'IanHCb' aaHHbie rpynnbi neaepMaHa no ynpyroMy 

/5/ K . "'"' . /l-· p pacceSIHHIO • aK H3BeCTH01 3Ha'leHHSI AH't''t'epeHllHanbHbiX Ce'leHHfi 
., •. '· ' • /5/ ' . 

/l-•p pacceSIHHSI1 nOny'leHHbie B . 1 HeCKOnbKO OTnH'I8lOTCSI OT 3Ha'leHHfi ce-

, . . ', ' . ' . ., . ,,· . . . /5/ 
'leHHfi e -p pacceSIHHSI B COOTBeTCTBYIOIIlHX TO'IKaX. ABTOpbi npHWnH K 

BbiBOAy, 'ITO 9TO OTllH'IHe He I'OBOpHT 0 HapyweHHH /l- e YHHBepcanbHOCTH 

. . .. · n . ro1 
H CBSI3aHO C He60nbWHMH CHCTeMaTH'IeCKHMH OWH6KaMHe pH 9TOM B 

CpaBHHBanHCb 3Ha'leHHSI cflopMcflaKTOpOB npOTO,I!.a1 nony'leUHbie• H3 J;taHHbiX 0 
' ' . • '. ' . ' /8/ ' 

/l- p pacCeSIHHH1 C cflopMcflaKTOpaMH 1 HafiAeHHbiMH B 1 H3 AaHHbiX 0 e- p 
'.' 

pacceSIHHH. 

Mbi npHWnH K TOMY >Ke 3aKmd'leHHl01 cpaBHHB8SI1 OAHaK01 HenocpeacT­

BeHHO Ce'leHHH /l-p pacCeSIHHSI C o6mefi COBOKynHOCTblO aaHHbiX 0 Ce'leHHSIX 

e-p pacceSIHHSI so seeM H3y'leHHOM HHTepsane nepeaaHHbiX HMnynbcos. Hop­

MHPOBO'IHhifi MUO>KHTenb ·anSI /l- p AaHHbiX paBeH 0,919+0,017 • 3TO ycnnn-
. /5/-

BaeT, no HaWeMY MHeHHl01 BbiBOA aBTOpOB · pa60Tbi 0 HanH'IHH /l _, e 

YHHBepcanbHOCTH. 

0TMeTHM 1 'ITO aaHHbie 0 pacceSIUHH sneKTpOHOB npOTOUaMH 1 a TaK>Ke 

/l -Me30HOB npOTOHaMH OnHCbiBaiOTCSI Bbipa>KeHHSIMH ( 1) H (2) . C Xl =479, 
-·2 ' . 
)( =401, T.e. HeCKOnbKO ny'lwe1 'leM TOnbKO aaHHbiX 0 e-p pacceSIHHHe 

3Ha'leHiiSI napaMeTpOB 8 ; H b; npH 9TOM He H3MeHHnHCb no cpaBHeHHIO 

C npHBeAeHHbiMH B ( 3) • 

B Ta6nnne npHBeaeUbi 3H8'1eHHSI BCeX HOpMHpOBO'IHbiX MHO>KHTenefi 

AnSI AByxnoniOCHOfi napaMeTpH3allHH. 0TMeTHM, 'ITO 3Ha'leHHSI HOpMHpOBO'I­

HbiX MHO>KHTenefi npH pa'anH'IllbiX napaMeTpH3~llHSIX B npeaenax OWH60K He 

MeHSIIOTCSie 

Mbr npoHasenH TaK>Ke cTaTHCTH'IeCKYIO o6pa60TKY AaHHbiX no e-p 

pacceSIUHIO, npHHHMaSI anSI cflopMcflaKTOpOB npOTOHa npeano>KeHHbie B pa6oTe 

/2/ 
<l>p9MnTOHa Bbrpa>KeHHSI: 
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! 1 
·~· ' 2 " {' 
f' s 
t 
\ 4 

9 

~·' 10 
!,:' 

11 

na6opaTOpHsl 

Stanforcl IBI 

Stanforc/IJl I 

C II 112/ orne 
.. IJ31 . 

'Cornell· · 

CEA 114- 171 

ORSAYI1BI 

oesvl19- 211 

Comell 1221 

DESY 119,201 

·ORSAY 123- 251 

SLAC 126,271 

BONN 17•281 

DESY 129-31 I 

Brookhaven 15 I 

11Hcno, 

o6pa6o1-. 
To'<leK 

77 

8 

24 

9 

43 

9 

25 

12 

8 

10 
' ..... : ... 

36 

72 

27 

63 

9 

, · 11Hcno 
· HopM,HpoB. 

oT6pow. 
· MHO:H<HTenb 

TO'ieK 

16. 0,951:!:_0,014 

0 ,· 1,016:!:_0,007 

4 1,009:!:_0,019 

0 0,823:!:_0,029 

3 0,9~5:!:_0,016 

1 0,982:!:_0,0 10 

12 0,896:!:_0,0 19 

13 O,S59±_0,0 17 

3 0,967:!:_0,023 

2 0,992;!:.0,0 13 

7 0,945:!:_0,015 

5 0,957:!:_0,0 14 

0 0,936±.0,015 

2 0,919;!:.0,0~7 

1 

1 
I 
l 

1 

:t 
l 

l 
l 



3necb 

a 

GB,M. (t) 

GB.M (0) 

r(1-a(t)) r (rB,M · + 1- a (t))' ·. 

r(rB,M+1 -a(t)) r(1-a(O)) 

=- q2, . G8 (0) = 1, 'GM (O)=JLp 

a(t) =a (0) +a'(O) t -

- P-TpaeKTopHSI. 

(ttL. 

( 12) 

napaMeTp.bi r B I r M I a TaKme a (0) I a, (0) HaxonHnHCb MHHHMH3a-

uueii: x 2 -!j>yHKUHOHana. npH x 2 = 413 1 X2 = 341 HaiineH01 'ITO 

a(t) = (0,76~ 0102)fco.s9:!: 0,04) (13) 

r M = 2,34..;t 0,03 rE = 2,.4) .:!: 0,06 • ( 14) 

n ony'leHHhie 3Ha'leHHSI a (0) H a' (0) OTnH'IaiOTCSI OT 3Ha'leHHH napa-

MeTpoB p-TpaeKTOpHH 1 onpeneneHHhiX ua anpoHHhiX npoueccoB npu BhiC0-

/9/ 
KHX 9Hepi'HSIX 

· Ecnu npHHSITb nnst napaMeTpoB P -TpaeKTOpHH nony'leHHhie ua anpoH­

HhiX peaKUHH 3Ha'leHHSI (a (t) = 0,483+0,885 t ) ) 1 TO KalJeCTBO OnHC8HHSI 

. naHHhiX no e -p paccestHHIO cyruecTBeHHO yxynruaeTcst. 

0TMeTHM T8Kme 1 'ITO rrony'leHHOe H8MH 3HalJeHHe r M 6nH3KO K 3Ha'leHHI01 

- /2/ .J, Han;teHHOMY B 1 rne HCnOnb30BanHCb TOnbKO naHHbie 0 Mai'HllTHOM· 'i'OpM-

!j>aKTOpe, 

5. cPOpMyna· Po3eH6niOTa 1 Ha OCHOBe KOTOpoii npononHnCH aHanH3 BCeX 

JlaHHhiX
1 

nony'leHa 1 KaK xopomo H3BecTH01 B onHo!j>oTOHHOM npu6numeHHH, 
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06hl'IHO ann npoaepKn cnpaaeannaocTH l}lopMJ'nbi Poaen6moTa npHaneKaJOTCH 

( He,MHOI'O'IHCneHHhie) ll8HHbie, nony'leHHhle npH OllHH8KOBb!X 3Ha'lel!HHX q 2 , 

HO npn pa3Hb1X yrnax pacceSIHHH, a T8K)!{e ( MeHee TO'IHble) llaHHhie 0 nong-

, pH3aUHH 0Tll8'1H nnn CpaBHeHHe Ce'leHHfi e--p If e + -p paccenHHH. npu 9TOM 

K8)!{llblfi pa3 HCnonh3yeTCH nHlllh M8ij8H '18CTh o6ruefi COBOKYITHOCTH ll8HHh1Xe 

Bo3MQ)!{lWCTh npnane'leHHH K npoaepKe OllHOi}JOTOHHOCTH BCefi COBOKYITHOCTH 

/10/ AaHHhiX ncnonbaoaanach naMH B paMKax pa6oThi fypaena u MapTana • 
/10/ . 

B noKaaano, 'ITO npn HeKoTophiX npeanonomennnx BKnaa HHTepl}lepen-

uun OllHOi}JOTOHHOfi llH8I'p8MM B Ce'leHHe e -p pacceSIHHH HMeeT BUll: 

I(_;:_) c(cr) tg 0/2 [tg2ef2 + .l._]Ih 
" l+r 

(15) 

3aeCb a = 1/137, 0 - yron pacceSIHUH aneKTpOHa B n.c., aNs- Ce'leHUe 

pacceSIHHH MoTTa, T =q2 /4M 2 ( M - Macca HyKnona). npu MUHHMH38UHH 
2 

tflynKunonana X K l}lopMyne Poaen6n10Ta ao6aannnocb Bbipamenne ( 15). 

0TnocnTenhno c (q
2

) aenanHcb cneayJOmue npeanonomennn: 

nu6o 

2 q2 c ( q ) '7 {3 ,~ 
( 16) 

4M 2 

rae {3' H {3'~ - KoHcTaHTbi. npH aToM Ka'lecTao onncanun ae yny'llllnnoch, 

a 311a'le!IIIH napaMeTpbB, XapaKTepHSYIOIUHX i}JopMtflaKTOpb!0 He H3~eHIWHCh. 

llm1 napaMeTpoa {3' 11 {3" 6hmn nafiaeHbi cneayJOIUHe 3Ha'lennn: 

{3, .. 0,19 !.0,14 

{3
, . = 0,10 :!:, 0,06 • (17) 

B aaKnJO'Ienne anTopbi C'IHTaJOT caonM npiiHTHhiM aonroM no6naroaa­

p11Th C.M. Bnnel!bKOI'O, n. tl>paMnTOHa, ~· MapT9Ha " ~· fypaena 38 nonea­

llhle o6cymaennn paccMaTpnaaeMbiX aaech nonpocoa.· 
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