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B peaynbTaTe CHCTeMaTH~ecKo~o H3y~eHHR yrrpy~o~o pacceRHHR sneK

TpOHOB BbiCOKHX SHep~HH rrpOTOHaMH HaKorrneHbl 06WHpHbl9 ABHHble 0 <iJopM

<iJaKTOpaX ITpOTOHa B WHpOKOA o6naCTH rrepeAaHHbiX B CTOnKHOB9HHH HMrrynb

COB. 0AH8KO CB9A9HHR 0 ~OpM~AKTOpaX rrpOTOHa He BC9~Aa XOpOWO CO~nacy

IDTCR APY~ C APY~OM B3-38 TO~o, ~TO OHH H3BneKanHCb paHee rryTeM o6pa60T

KH OTAenbHbiX ~pyrrrr SKCITepHM9HTanbHbiX A8HHbiX. 06 STOM 1 HaiTpHMep, CBH-

AeTenbCTByeT 6onbWOH pa36poc senH~HH cpeAH9KB8Ap8TH~HbiX PBAHYCOB rrpo-

111 
TOH8 1 rrony~eHHbiX B pa3HbiX pa6oTaX • 

BoaMO)!(HO, ~To 9TO B HeKoTopoll: cTerreHH Bbi3BaHo T8K)!(e TeM, ~To 

AO CHX rrop orrpeAeneHH9 38BHCHMOCTH ~OpM~aKTOpOB OT KB8ApaTa rrepeAaH

HO~O HMrrynbca G E,M ( q 2) rrpoBOAHnOCb B ABa sTarra. ITepsoaa~anbHO H:a 

"~pa~HKa Poaea6niDTa" (Rosenbluth plot ) rrp11 ~HKCHposaHHbiX 3Ha~eHHSIX 

q 2 orrpeAenRnHCb 3Ha~eHHSI GE ,M ( q 2 ) , H rrocne sTo~o rro Hai!:AeHHbiM se

nH~HHaM GE ,M( q 2 ) HaXOAHnocb aHanHTH~ecKoe Bbipa)!(eHHe AnR a Toil: aaBHCH-

MOCTH. 

KpoMe TO~O, H9A8BHO 6bJnO o6paW9HO BHHM8HHe Ha Heo6XOAHMOCTb rro

ny~eHHR 6onee TO~HbiX CB9A9HHi!: 0 pacceRHHH sneKTpOHOB rrpOTOH8MH C He-

6onbWHMH rrepeAa~aMH HMrrynbca. BappeT, BpOACKHii, 3pHKCOH H ronbAXa-

6ep 11 I ssenH rrpeACTasneHHe o TaK Ha3biBaeMOM "rrpoTOHHOM ~ano". Ap6y

aos 12 I CBSI3biBan c 6onee TO~HbiMH AaHHbiMH s o6nacTH ManhiX nepeAa~ 

B03MO)!(HOCTb HCCn9AOB8HHR HenHH9HHbiX 9~~9KTOB B aneKTpOAHHaMHKe. 11H

Tepec K ABHHbiM 0 ~OpM<iJaKTOpaX B03pOC T8K)!(9 B CBR3H C rrposepKOH M8C

WT86HO~O 38I<OHa ( skaling law ) II pacrrpoCTpaHSHHSM HASH MOAenH BeHSUHa

HO Ha OITHCBHHe 38BHCHMOCTH <iJopM~aKTOpa rrpOTOHa OT q 2 131, 

8 CBR3H C ITOITbiTK8MH 6onee ~ny60KO~O aHanH3a ABHHbiX 0 <iJopM<lJaKTo

paX aeo6XOAHMO 6hmo conocTaBHTb peaynbTaTbi pa6oT paanH~HbiX 

~ 3 
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I'lpyi'IH :11Ktft~~ltM~Hf4f0j:IOII .nn~ fOr'O, 'lff6bbi rtoity'IH'I'b boJ!ee obOCHOBaH-

Hhle yKa3aHHSI 0 Tpe6yeMOI TO'IHOCTH aanbHellliJiiX HccneaosaHHI. 

3TH 06CTOSITenbCTBa npHBenH HaC K MbiCnH 0 Heo6xoaHMOCTH nposeCTK 

CTaTHCTH'IeCKYIO o6pa60TKy BCeX Jii3BeCTHbiX B nHTepaType aaHHbiX 06 ynpy

roM e- p pacceSIHHH. PeaynbTaTbi sToro aHanHaa H3naraiOTCSI HH)Ke, 

KaK H3BeCTH0 0 aHijlljlepeHUH8nbHOe Ce'leHHe ynpyroro e- p pacce SIHHSI' 

s oaHoljloToHHOM npH6nH)KeHHH aaeTCSI ljlopMynoA PoaeH6niOTa 

da G;+rG~ 2 (J 
--= a [ - + 2 r G tg 2- ], 

d(l NS l + r M 2 

rae 
a ,.( __ e_2 )2~s 2 012 

N s 2 E sin 4 0 I 2 
0 l + ..l..~osin 2 _fL 

M 2 

l 
- ' 

a r = q 
2 

4M2- M - Macca npoToHa. 3aecb If 2 - KBaapaT nepeaa'IH 4-HM-

nynbca 

q 2 

4 E 2 • 2 
O SID 

(J 

2 

2E l + __ Q sin 2 (J I 2 
M 

2MT, 

a E 0 , () - Ha'lanbHaSI sHeprHSI H yron pacceSIHHSI sneKTpoHa B na5opa-

TOpHOR CHCTeMe, T- KHHeTH'IeCK8SI 9HeprHSI npOTOHa OTa8'1H 0 e - 38pS!Jl 

sneKTpoHa. 

9opMyna (1) HCITOnb3yeTCSI anSI Jii3Bne'leHHSI CBeaeHHR 0 ¢opM¢aKTOpaX 

no peaynbT8T8M 9KCnepHMeHTOB, B 

sneKTpOH, nnSI cny'laSI perHCTp8UHH 

MO)KHO npeaCT8BHTb B BHae /4/ 

KOTOpb!X aeTeKTHpOBanCSI pacCeSIHHbiR 

da 
--) 

dO P 

npoToHa oTaa'IH ljlopMyny PoaeH6niOTa 

e2 2 (l +TI2M 
= (--) 

M cosy 

2M 

T 
G 2 

E 
sin 2 

2 T 2 2P 
+ G M [ (l + -- ) (l + cos y ) - -- cos y ] I 

M M 

y + 

{2) 

rae Y - yron npOTOH8 OTaa'IH, 8 p- HMITynbC npOTOHS OTaS'IH B na5opa-

TOpHOR CHCTeMe, 

4 

_. 

"" 

e 

KaK o6hi'IHO, ¢opM¢aKTOpbi GE H GM HOpMHpoaaHhi 

'ITO 

GE { 0) = 1 ' GM(O) = p. p' 

rae /-L P- nonHbiM MarHHTHbiM MOMeHT llpOTOHa B SuJ.epH 

npH ManhiX q2 paano)KeHHe G ( q 2 ) I G ( 0) 

rae v < r 2 > E 

G(q2)IG(O)=l--1-q2<r2 >, 
6 E,M 

H V < r ~ > - cpeaHeKBaapaTH'IHbie aneKTPH' 

Hb!M paaHyCbl ITpOTOH8 0 KOTOpb!e onpeaenSIIOTCSI ITpOH3BOaHbiM 

poa npu q 2 = 0 

<r
2 >=-6 
E,M 

dG (q 2 ) E,M 

dq I q 2 = o 

no nocneaHero apeMeHH C'IJiiT8nOCb 0 'ITO 6onhlll8SI '18< 

TanbHbiX aaHHbiX 0 ¢opM¢aKTOpaX cornacyeTCSl C T8K H83b!E 

¢opMynoll: H M8ClllT86HbiM 38KOHOM 

G( q2) 
[l+ q 2 10,71 {GeVIc ) 2 ] -

2 

G{O) 

II 

GE ( q 2) 
G )q 2) 

IL P 

0aHaKO B nocneaHee apeMst nony'leHbi YK838HHSl Ha OTKnOHE 

KOHOB /5/, 

06pa60TK8 9KCI!epHMeHTanhHbiX aaHHbiX B HSllleM cny 

ITO MeToay H8HMeHhlllHX KBaapaTOB, MHHHMH3HpOBancg ljlyH 

X 
2 

=Min [ l l 
k I 

d a k 

dO 1 

da"' 
( 9KCIT, ) - --- ( Teop.) 

d01 

~ k 
I 

5 



TSTOpOB AnSJ TOI'O, "'TOObl rrony"'HTb boJtee obOCHOBak-

6yeMOA TO"'HOCT!f Aan&HeAWHX HCCneAOBSHHA, 

TBS rrpHsenH HSC K MbiCnH 0 H906XOAHMOCTH rrpOB9CTH 

TKY scex H3B9CTHbiX B nHTepaType .QSHHbiX 06 yrrpy

Peayn&TaTbl 9TOI'O aHanHaa H3nai'aiOTCSJ HH*e• 

.llH!J>!J>epeH!IHan&Hoe ce"'eHHe ynpyi'OI'O e- p paccestHHst 

H6nH*eHHH .llaeTcSJ !J>opMynoA PoaeH6niOTa 

2 G
2 

2 2.JLJ, G + T M 2r G tg E __ + M 2 [ 
a NS I + T 

( 1) 

) 2 __.:::!_s 
2 e 1 2 I - ' 

E
0 

sin 4 e 12 I + _1J:1osin 2 ..ft. 
M 2 

- Macca rrpoToHa. 3aec& If 2 - KBaApaT nepe.Qa'IH 4-HM-

4 E ~ sin 2 e 
2 

2E 
I + __ Q sin 2 e I 2 

M 

2MT, 

HaSJ 9Hepi'HSJ If yr'on pacceSJHHSJ 9neKTpoHa s na6opa-

- KHHeTH"'9CKaSJ 9Hepi'HSJ rrpOTOHa OT.ll8'1H, e - 38pSJ.ll 

crron&ayeTcSJ .QnSJ H3sne'leHHSJ cseaeHHA o !J>opM!J>aKTopax 

nepHMeHTOB, B KOTOpb!X .QeTeKTHpOBanCSJ paccestHH&IA 

aSJ pei'HCTpauHH npoToHa OT.Qa'IH !J>opMyny PoaeHoniOTa 

B BH.Qe /4/ 

(I +TI2M 

cosy 

2M 

T 
G2 

E 
sin 2 y + 

I + -~ ) ( I + cos 2 y ) - _2_!'_ cos y ] l 
M M 

(2) 

OTA8'1H, a p- HMrryn&C rrpOTOHa OT.QS"'H B na6opa-

4 

~ 

<t. 

.. 

KaK oo&I'I:Ho, !J>opM!J>aKTOpbi GE H GM HopMHpOBaH&I TaKHM o6paaoM, 

'ITO 

GE ( 0) =I , G (0) = /1- ' M P 

I'Ae /1. P- rr6nH&IM MSI'HHTHbiM MOMSHT rrpOTOHa B 'si.QepHbiX M8l'H9TOH8X, 

DpH Man&Ix q 2 paano*eHHe G ( q 2 ) I G ( 0 ) HMeer BHA 

G(q2)IG(O)=I--I-q2<r2 >, 
6 E.M 

I'Ae V < r 2 > E 
If V < r ~ > - Cp9AH9KB8Ap8TH'IHbl9 9neKTpH'19CKHM If MSI'HHT-

Hb!H paAHYCbl TipOTOHS, KOT0pbi9 orrpenenSJIOTCSJ rrpOH3BOAHhiMH OT !J>opM!J>aKTO

pOB rrpH q 
2 = 0 

<r
2 >=-6 
E,M 

dG (q 2 ) 
E,M 

dq 
I q 2 = o 

no rrocnenHei'O BpeMeHH C'IHTanOCb, 'ITO 6onbW8Sl '18CTb 9KCTiepHMeH

TanbHb!X A8HHb!X 0 !J>opM!J>aKTOpaX cornacyeTCSJ C TaK H83b!B89MOM AHTIOnbHOH 

!J>opMynoii H M8CWT80Hb!M 38KOHOM 

G( q2) 
[ I + q 2 I 0, 71 ( Ge VIc ) 2 ] -

2 (3) 
G ( 0) 

If 

G M( q 2) 
= -----. GE ( q 2) (4) 

Jl p 

OaHaKo B rrocnenHee speMSJ rrony'leH&I yKa3aHHSJ Ha OTKnoHeHHSJ OT 9THX aa

KOHOB /5/, 

06paoOTK8 9KCHepHM9HTanbHblX A8HHbiX B H8W9M cny"'ae rrpOBOAHnaCb 

ITO M9TOAY H8HM9HbWHX KB8Ap8TOB, MHHHMH3HpOBanCSJ !J>yHKUHOHan 

d a k 

. dO 1 2 
X =Min [ l l 

k i 

~ 

da" N 
( 9KCTI, ) - --- (Teop.) k 

d0 1 

~ k 
i 

5 

) 2 ]. (5) 



3Jlec& N k - HOpMH:pOBO'l!Hbiil: MHO)I{H:Tenb ( HOpMa), BBOAHMbiil: 

9KCnepHMeHT8 Jlnst y'l!eTa B03MO)I{Hb1X CH:CTeMaTH:'l!eCKH:X OlllH60Kj 

Jlnst k -oro 

da k k 
--- H 1'1,

dQi 

3Ha'l!eHHSI JlH!j>!j>epeHUH:an&HhiX Ce'l!eHHi!. H: COOTBeTCTBYIOIUHX OWH60K }lnst i -

da k 
TOil: TO'l!KH n -oro 9KCnepH:MeHTa j ----;jfl~( Te.op,) - llH4J!j>epeHUH:8nbHOe Ce'l!e-

HHe, pacc'l!H:TaHHoe no !j>opMyne PoaeH6niOTa, 

3aBH:CH:MOCTb !j>opM!j>aKTOpOB OT q2 B 
da :_ 
~I 

Bhtpa)l{anac& cneJlyiO-

IUHM q6pa30M: 

H 

GE(q2) .. ~~J~~q4) 
O+a q2)2 

3 

GM(q2) 
GE(q2)'/Lp 

(l-a4 q2-a5q2 

(6) 

(7) 

Kos!j>c!>HUHeHThi a 1 , a 2 Y'l!H:TbiBaiOT B03MO)I{H0e OTKnoHeHHe OT JlHnonbHUH 

!j>opMynhi, aenH'l!HHhl a 4 H a 5 - B03MO)I{H0e OTKnOHeHHe OT M8CWT86Horo 

38KOHa. 

TioMHMO c!>opMyn (6) H (7), 6hma paccMoTpeHa napaMeTpH3aUH:SI ¢opM-

4>axTopoe B COOTBeTCTBH:H: C MOJlenbiO BeHeUH8HO B BHJle, npHBe}leHHOM B pa-

6oTe /3/. 

G E, J t) OE,M rO-p(t))r (5/2+ I- p (O)) 
----= + 

GE,M (O) 
0 

r<I-p(O))r(5/2 +1-p(t >> 

+ 8E,M 
['(2-p(t))l (5/2+2-p(O)) 

+ 
(8) 

I 

['(2-p(0))['(5/2+2 -p (t)) 

+ (l - 0 ~ ,M - 8 ~ ,M ) 
r t 3- P (tJJ r(5/2+3-p(OJ> 

-
r (3- P (O)) r (5/2 +3 - P < t)) 

3JleCb t •- q 2 , [' (" )- raMMa-$yHKUHSI, a nap&MeTpbl p -TpaeKTOpHH 

p ( t ) = 0, 483 + 0, 885 0 t 

C'l!HT8IOTCSI !j>HKCHpOB8HHhiMH, 

6 

_. 

.·.~ 

. ':1i. 

~~' 
t·,';; 

\c• ~~ 

.:'~;. 
1'1· ft,';.:; 

.. 

.. 

B 9TOM cny'l!ae Jlnst Ka)KJlOro c!>opMc!>axTopa ( G E H: G M 

CB060JlHhiX napaMeTpa: 8 E,M 
0 

H: 8 E,M • Tpe6osaHHSI MaCI 
I 

Ha He HaKnaJlh!BaiOTCSI. 

MHHHMH38UHSI !j>yHKUHOHana npOBOilH:nacb MeTOJlOM nHH 

no nporpaMMe FUMILI. 

06pa6oTaHHhie sKcnepH:MeHTan&Hhte Jl8HHhie npH:BeJleHbi a 

pa60TKY BKniO'l!anH:Cb TO'l!KH:, KOTOpb!e cornacoeanHCb C OCTanb 

nax TpeX CT8HJl8pTHblX OWH:60K ( BKnaJl B MHHHMH:3HpyeMb!il: cPYHK 

TionHoe 'l!Hcno sxcnepHMeHTan&HhiX TO'l!eK a H:HTepeane 0,3 

paBHO 264. 3xcnepH:MeHTanbHbie Jl8HHbie J!.nSI 6on&WHX q
2 

61 

H3 o6pa60TKH nocne nepBbiX )l{e nonhiTOK B CBS13H C nnOXHM C 

PeaynbTaTbi 

"JlHrronbHe.sr" cjJopMyna (6) H (7) 

PeaynbTaThi o6pa6oTKH JlaHHhiX B nonaoM HHTepeane 3Ha· 

nepeJlaHHoro HMnynbca 0,3 S q 
2 

:_ 225 --2 
npellCTaane 

B nepeoil: xonoHKe Ta6nHUhi npHBeJleHhi peaynbTaThi o6pa6oTKH 

HHH, 'liTO }lnSI cPOPMcP8KTOpOB HMeeT MeCTO JlHnon&HaSI 38BHCHMOC 

Hb!H 38KOH, a eapbHpyeMbiMH napaMeTpaMH SIBnSIIOTCSI TOnbKO 

nOHKe 2 Jl8H peayn&TaT o6pa60TKH 1 npH KOTOpOH B8pbHpoean 

HOpMbl 1 HO H napaMeTpbl a 1 1 a 2 1 a a 1 a 4 H a 5 • B KC 

aynbTaT o6pa6oTKH: llBHHhiX B npeJlnono)l{eHHH, 'liTO co6niOJlaeTc 

38KOH1 HO HMeiOTCSI OTKhoHeHHSI }lnSI JlHnOnbHOil: 38BHCHMOCTH ~ 

poe at a 2 , a 3 BapbHpyiOTCSI), 

3Ha'l!eHHSI X 2 
, nony'l!eHHhie Jlnst ecex eapHaHTOB, n) 

B Ta6n, 2, OJlH8KO, HaCTOnbKO eenHKH: 1 'liTO npH Jl8HHOM 'l!HCne 

60Jlhi (X 2 
... 200) JlOBepHTenbHhiH ypoeeHb ( confidence level ) 

H OnHC8HHe 9KCnepHMeHT8nbHbiX Jl8HHhiX Henb3SI C'l!HT8Tb. npHe 

norH:'l!HaSI CHTY8UHSI Ha6niO}l8eTCSI T8K)I{e npH: COKpameHHH: HHTE 

JlnSI KOTOporo npOBOJlH:TCSI o6pa60TK8 9KCnepHMeHTanbHbiX Jl. 

llO q 2 'S_30F- 2
• 

7 

! ______________________ _ 



MHpOBO'IHhiH MHO)!{H:Tenb ( HOpMa) 1 BBO.ilHMbiA 

yqeTa B03MO)!{HbiX CHCTeM8TH'IeCKHX OIIIH60K; 

.nnst k -oro 

da k k 
--- H ~ 1-

dQt 

HI.{IfanbHbiX Ce'!eHHA H COOTBeTCTBY!OlllHX OWH60K ,llnst i -

da k 
0 3KCnepHMeHTa; ~~(Teop,) - .llH~¢epeHUH8nbHOe ceqe-

no ¢lopMyne P oseH6nJOTa. 

¢JopM¢laKTOpOB OT q 2 B __!!Q_~ 
dO I 

Bbtpa)Kanacb cne.ny10-

GE(q2),. ~~J~~~ 

M ( q 2) 

O+a q2)2 
3 

GE(q2)'/lp 

2 2 O-a 4 q -a 5 q 

(6) 

(7) 

It 1 a 2 Y'IHTbiB810T B03MO)KH0e OTKnoHeHHe OT ,llHITOnbHOH 

bl a 4 H a 5 - B03MO)!{H0e OTKnOHeHHe OT MaCWTa6HOI"O 

yn (6) H (7) 1 6hma paccMoTpeHa napaMeTpH3aUHSI ¢opM

TCTBHH C MO.llenb!O BeHeUHaHO B BH,ll91 OpH:Be.lleHHOM B pa-

E,M 

0 

1(1-p(t))1 (5/2+ 1 -p (o)) 
------- -
1(1 -p(0))1(5/2 +1-p(t >> 

1(2-p(t))1 (S/2+2-p(O)) 
--- + 

1(2- p(0))1(5/2+2 -p (t)) 

,M, r t 3- P ttJJ rt5/2+3-ptOJJ 
- --
1(3-p(O)) 1(5/2+3 -p(t)) 

1 (X)- I"aMMa-WHKUHS11 a napaMeTpbi 

p ( t ) = 0, 483 + 0, 885 • t 

OBaHHbiMH, 

6 

.,. 

+ 

(8) 

p -TpaeKTOpHH 

'fl.· •, ~1$, 

.. 

·• 

. 1"'').;. . " 
·.)~ '" 

.,;·· .... ', ·~. 

·: i 
t_.: .. 

Jt 
·~~~f. ... 

B 3TOM cnyqae .nnst Ka)!{.noro ¢lopM¢laKTopa ( G E 11 G M ) HMeeTCSI .nsa 

CB060,llHhiX napaMeTpa: 8 E,M 
0 H 8 ~,M • Tpe6osaHHSI MacwTa6Horo aaKo-

Ha He H8Kna,llbiB810TCSI. 

MHH~MH3aUHSI WHKUHOHana nposo.nHnacb MeTO.llOM nHHeapHaauHH /6/ 

no nporpaMMe FUMI LI. 

06pa6oTaHHhie 3KcnepHMeHTanbHhie .naHHhie npHse.neHbi B Ta6n. 1. B o6-

pa6oTKY BKn!O'!anHCb TO'IKH 1 KOTOpbie cornacosanHCb C OCTanbHbiMH B npe.ne

nax Tpex cTaH.napTHhiX owH60K (sKna.n B MI!HHMH3HpyeMbiil: WHKUHOHan ~)( 2 ::9). 

ITonHoe '!Reno 3KCnepHMeHTanbHhiX TO'IeK s HHTepsane 0,3 < q 2 < 225 F - 2 

paBHO 264, 3KcnepHM9HTanbHbie ,ll8HHbie J!.nSI 60nbWHX q2 6b~nH H~Kn!O'IeHbl 
H3 o6pa60TKH nocne nepBbiX )1{9 ITOllbiTOK B CBSI3H C nnOXHM OITHCaHHeM, 

Peayn»TaTbi 

"'JlHIIOllbHBH" tjJopMyna (6) H (7) 

PesynbTaTbi o6pa6oTKH .naHHhiX B nonHOM HHTepeane aHa'IeHHfi xsa.npaTa 

nepe.naHHoro HMnynbca 0,3 S q 2 
:_ 225 - 2 npe.ncTasneHhi s Ta6n, 2. 

B nepsofi xonoaxe Ta6nHUhi npHBe.neHbi peaynbTaThi o6pa6oTKH B npe.nnono)Ke

HHHI 'ITO ,llnSI ¢JopM~8KTOpOB HMeeT M9CTO .llHITOnbHaSI 3aBHCHMOCTb H MaCWTa6-

HhiH 38KOH 1 a sapbHpyeMbiMH napaMeTp8MH SIBnSIIOTCSI TOnbKO HOpMbi, B KO

nOHKe 2 ,llaH pesynbTaT o6pa60TKH 1 npH KOTOpOil: B8pbHpOBBnHCb He TOnbKO 

HOpMhi 1 HO H napaMeTpbi a 1 1 a 2 1 a 
3 1 a 

4 
H a 5 • B KOnOHKe 3 - pe

synbTaT 06pa60TKH ,llaHHbiX B npe.nnonO)K9HHH 1 'ITO co6nJO,llaeTCSI MaCWTa6HhiA 

38KOH1 HO HM910TCSI OTKnOHeHHSI ,llnSI .llHITOnbHOH 3SBHCHMOCTH .llnSI ¢lopM~8KTO-
poe at a 2 1 a 3 sapbHpy!OTCSI). 

3HaqeHHSI )( 
2 

1 nony'IeHHhie .llnSI scex sapHaHTOB 1 npe.ncTasneHH.hiX 

B Ta6n, 2 1 O,llHaK0 1 HaCTOnbKO BenHKH 1 'ITO npH ,llaHHOM 'IHCne CTeneHeil: CB0-
-2 

6o.llhi ( )( ... 200) .nosepHTenbHhiil: yposeHb ( confidence level ) seCbMa HH30K 

H OOHCaHHe 3KCnepHMeHTanbHbiX ,ll8HHbiX Henb3SI C'IHT8Tb. npHeMneMbiM, AHa

nOf'H'IHaSI CHTyaUHSI Ha6nJO,llaeTCSI TaK)!{e npH COKpameHHH HHTepBana q 2 , 

,llnSI KOTOporo npOBO.llHTCSI o6pa60TKa 3KCnepHMeHTanbHhiX ,llaHHbiX1 BllnOTb 

,llO q 2 'S. 30 F -l! . 

~ 
7 



PeaynhTaThi o6pa6oTKH JJ.aHHhiX JlliH q
2 ~ 16 H 

Ta6n, 3 H 4 COOTBeTCTBeHHO, 

:10 F - 2 rrpHBeJJ.eHhi B 

Y!a Ta6n, 3 H 4 BHJlH01 'ITO TOllhKO BB9Jl9HH9M B8phHpyeMh!X rrapaMeT

pOB1 xapaKTepH3Y!Oli!HX OTKJIOH9HH9 OT JlHIIOllhHOH 4JopMyJihi ( a 1 H a z ) H 

M8Cll!T80HOI'O 38KOH8 (a 4 , a 5) 1 MO>KHO JlOOHThCSI OllHC8HH51 C X 2 
/)( 

2 = 1,19 H 

1,38 Jll151 q 2 :S16 H 30F-
2

• 

,UoaepHT9JibHbiH ypoBeHh IIpH 3TOM paBeH COOTB9TCTB9HHO 8,69"/o H 1 ,39"/o, 

H OllHC8Hl!e MO>KHO C'lHT8Th YllOBJI9TBOpHT9JibHhiM, 

Xopolllee orrHcaHHe JJ.aHHhiX (x 2 IX. 2
"' 1) Ohino rrony'leHo TOllhKO a o5-

l18CTH q z < 11 F -2 B 3Toii o6nacrH IJ 2 JlHIIOllhH851 4JopMyna H M8Cll!Ta6-

HbiH 38KOH II03B0lll'I!OT XOpOll!O 011HC8Th 3KCIIepHMeHT8llbll:bJ9 Jl8HHbl9 IlpH Bapb

i!p0B8HHH HOpM ( Ta6n, 5), 8 TOM cnyqae, KO!'Jla ll:OpMbl C'ii!T8!0TC.II paBHbiMH 

&JlHHHUe H ¢HKCHpoaaHhl, ynoBneraopHTellbHoro orrHCaHHH 3KcnepHMeHTa JJ.O

CTHPHYTb HeB03MO>KHO ( CM, KOliOHKY 1 Ta6n, 5), E CliH B8pbHpOB8Th rrapaMeTp 

a 3 B cpopMyne (6) 1 ro H81!JIY'lll!HH rjJHT IIp!!BOJlHT K 3H8'leHH!O a 3 =1,403±0,018, 

KOTopoe B npeAellaX Oll!J160K paBHO 3H8'l9HH!01 OOhi'IHO llpHHHM8eMOMY B JlH

llOJihHOH ¢opMyJie (KOliOHK8 3 Ta6n, 5), 

06pa60TK8 ll8HHhlX B o6naCTH q 2 'S. 2 F -2 ll8eT YUOBlleTBOpHTeJib-

HOe Olli!C8HHe C llOMOll!b!O llHITOllbHOH 4JopMbl 6ea BBell8HHSI HOpM H B8phHpye-

MbiX rrapaMeTpOB a 
1 

, a 2 , a 3 , a 4 

Y!a Ta6n, 2,3 H 4 BHilH01 'iTO 3H8'l9HH51 pallHYCOB IlpOTOH81 IIOJiy'ieHHOe 

B p83JIH'!HhiX rrpeAIIOJIO>KeHHHX 0 38BHCHMOCTH 4JopM¢aKTOpa llpOTOH8 OT q 
2 

OTJIH'l8!0TC51 npyr OT llpyra He 6onee '!eM H8 OllHY CT8H/l8pTHY!O Oll!HOKY ( "'4o/o) 

11 xopolllo cornacyrorc 11 c BeJIH'lHHOH 0, 8 F . 

MoP.enb rurra BeHeP.HaHo (cfiopMyna (8)) 

PeayllhT8Thl o6pa60TKH C HCIIOJib30B8HHeM ::JTOH MOileliH Jl8Hhl B Ta6n,6, 

Y!a rrony'leHHhiX peaynhT8TOB cnenyeT, 'ITO OllHC8HHe, OCHOB8HHOe H8 IIOJlXOJle 

BeaeuHaHo npH ¢HKCHpoaaHHOM noKaaarene aCHMITTOTHKH ¢opM¢aKTOpoa , He 

Xy>Ke OOll!ellp HHSITOI'O "llHilOJibHOI'O", 0JlH8KO II B 3TOM cnyqae, eCJIH paCCM8T

pHB8Tb sKcrrepHMeHTallhHbie naHHhJe B o6nacrH 0,3 ~ q 
2 

::; 225 F -
2 

, JJ.OBepH

TeJihHhtii ypoaeHh aaMeTHO HH>Ke rrpHeMneMoro. Xopornee onHcaHHe MO)I{HO 
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rrony'IHTb TOJihKO B HHTepaane q 2 
:_ 30 F - 2 , OrMeTHM TaK 

Ha pan11yca, orrpeneneHHa.II !13 JJ.aHHhiX B o5naCTH q 2 <2 F- 2 

38UHH (8) OTJIH'i89TCH Ha JlB8 CT8HJl8PTHbiX OTKJIOH9HHH C 

IlOJiy'iaeTCH IlO TaM )1{9 Jl8HHhiM Ha OCHOBe JlHilOJI!:.HOr'O ¢• 

YITaK, yJJ.oBneraopHTenbHoe orrHCaHHe 3KCrrepHMeHTanb 

BCeX paCCMOTpeHHh!X B8pH8HTOB 38BHCHMOCTH 4J OpM¢8KTOpf 

JJ.OCTHraeTCH TOJibKO B o6naCTH q 2 ~ 30 F - 2 
H TOllhKO npH 

STHX Jl8HHb!X, 8BeJJ.eHHh19 HOpMbl llpH 3TOM B llOJIOBHHe CliY' 

OT 9JlHHHUhl Ha 5-12"/o, 0lllHOKH HOpM, KaK npaBHli0 0 MeHhllle 

8B91l9HHe HOpM B paCCMOTpeHHbiX JlO CHX nop Clly'iastX 

H8 OCHOB8HHH rrpeJJ.IlOJI0)1{9HHH 0 TOM 0 'ITO 38BHCHMOCTh JlHq 

C9'i9HH51 OT yrna p8CC9HHH51 - I'l18JlK8H ¢YHKUH51 H CHCTeM81 

(TO'IHee Oll!HOKH HOpMHpOBKH) llpHCYTCTBY!OT TOllhKO B Jl8, 

3KCllepHMeHTOB 0 a llpH ycpellH9HHH ITO BCeMy SKCllepHMeHTan 

ny paBHhi aynro. H opMHPOBKY JJ.H¢¢epeHUHallbHbiX ce'ieHHH, OJJ.I 

BepHTh 0 eCJIH BOCITOJib30B8TbCH TeM, 'ITO llpH q 2 -+ 0 llH 

Ce'ieHHe pacceHHH~ CTpeMHThCH K aNS • BenH'IHHa H 011. 

UH8JibHOI'O Ce'ieHHH cp -pacceHHHH llpH STOM onpeJJ.eliH!OTC! 

HHeM IIOCTOHHHOH TOHKOH CTpyKTypb! a-~= 137,0359±0,001 

pacceHHHH 0 x/, norpelllHOCTb, Bbi3B8HH851 rrpeHe6pe)l{eH 

HyKJIOH8 0 MO)I{eT Ob!Tb CJJ.ellaHa CKOJib yi'OilHO MSJIOH COOTB€ 

6opoM yrna pacce.IIHHSI, TaKHM o6paaoM, 3KCTpanonHUHSI aaaHr 

IIOlly'ieHHOH IlpH OIIHCSHHH 9KCIIepHMeHT8llhHbiX Jl8HHbiX0 B 

Jl0ll>KH8 Jl8B8Tb BllOliHe OIIpeJJ.elleHHOe 3H8'ieHHe 

illeR TO'IHOCTb!O, 

a NS 0 H31 

,Ung IlpOBepKH HOpMHpOBKH Ce'ieHHH BhillleH3JIO)I{eHHhiM 

pa6aTbiB8eMbiH M8CCHB 9KCIIepHMeHT8llbHbiX Jl8HHbiX 6b!l1H 

p8C'i8THh!X 3Ha'leHH51 JlH¢4JepeHUH8JibHOI'O Ce'ieHHH JlliH q 2 = 
-5 2 0 0 

H 1,8 ·10 (faa/c) rrpH y = 89,9 H 89,85 , orrpeJJ.eneHH 

>KeHHH, 'ITO IlpH 9THX 3H8'ieHHSIX q 2 ce'ieHHe pacceHHHSI -

Ma JlliSI STHX TO'ieK IIOJI8I'8l18Ch paBHOH e)lHHHUe H ¢HKCRp0B8 

x/ 
ITpu aTOM rrpeJlrronar-aeTCH, 'ITO BKliSJlOM OT JlByx<jJoTos·H 

o6JI8CTH MSJibiX q 2 
MQ)I{HO rrpeHe6pe"'h, 

9 
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o6pa6oTKH JJ.aHHhlX JJ.JIH q 2 
-::_ ]6 H :w F - 2 

rrpHae.aeHhi B 

BBTCTBeHHO, 

H 4 BHilH0 1 'ITO l'OJibKO BBB)J.BHHBM BapbHpyeMbiX rrapaMeT

lllHX OTKJIOHBHHB OT LIHITOJibHOH ljlopMyJihi ( a 1 H a 
2 

) H 

(a 4, a;,), MOlKHOLI06HTbCH OIIHCBHHH C )( 2 /x 2 = 1,19 H 

H :30 F - 2
. 

li ypOBBHb IIpH 9TOM paBeH COOTBBTCTBBHHO 8,69% H 1 ,39%, 

C'IHTaTb YllOBJieTBOpHTenbHbiM, 

caaHe naHHhiX (X 2 I X 2 
"' 1 ) 6hiJio rrony'IeHo TOJibKO a o6-

B aToi1 o6nacTH q 2 
llHIIOJibH8H cpOpMyna H M8Ci11T86-

H~T Xopowo OIIHC8Tb 8KCIIBpHMBHT8JibHhle )l8HHhlB IlpH B8pb

a6n. 5), 8 TOM CJiy'Iae, KOI'.Qa HOpMbl C 1U!T8~TCH paBHhiMH 

OB8Hbl1 YLlOBJIBTBOpHTBllbHOI'O OITHC8HHH 3KCI19pHM9HT8 JJ.O

HO (eM, KOJIOHKY 1 Ta6n, 5). EcnH BapbHpoBaTb rrapaMerp 

ro HilHJIY'IllfHil 1jJHT IIpHBOJU!T K 3H8'IBHH~ a 3 =1,403±0,018, 

Olll.H60K paBHO 3H8'IBHH~, 06bi'IHO IlpHHHM89MOMy B LlH-. 

5). 
2 q -:;_ 2 F -2 o6nacnr JJ.8BT YLIOBJIBTBOpHTBJib-

10 LlHI1011bHOH qlOpMbl 6e3 BBB.QBHHH HOpM H B8pbHpye-

,a2,a3,a4 

'ITO 3H8'IBHHH pa.QHyCOB IIpOTOHa, !10JIY'IBHH09 

0 38B!!CHMOCTI! cpOpMcpaKTOpa 11pOTOHa OT q 2 

6onee '!eM Ha O.QHy CT8H.Q8pTHy~ 01111!6Ky ( ""4%) 

H c Bei1H'II!Hoi1 0, B F . 

THIIa BeHeLisaso (1/JopMyna (8)) 

C IIC!TOJlb30B8HI!eM 3TOH MOL(B/111 Ll8Hbi B Ta6n,6, 

CJIBJJ.yeT, 'ITO 011HC8HHe, OCHOB8HHOe Ha 110L(XO)l9 

HpoaaHHOM rroKa3aTene aCHMI1TOTHKH cjlopMcpaKTopoB 
1 

He 

"aHrronbHoro". OaHaKo H B aToM cny'Iae, ecnH paccMar

JJ.aHHbie B o6naCTH 0,3 -::_ q 2 2: 225 F - 2 , .uoBepu

HHJKe rrpHeMneMoro. Xopornee orrncaHne MO:JKHO 
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IIOJIY'IHTb TOJlbKO B HHTepBaJie q 2 
:. 30 F - 2 , 0TMeTHM T8KlKe

1 
'ITO B91IH'IH

Ha pa.uuyca, orrpe.ueneaHaSI H3 .uaHHhiX B oelnacru q 2 :_2F- 2 npu napaMeTpH

aaunH (8) OTJIH'I8eTCS! Ha .UB8 CT8H.U8pTHb!X OTKJIOHBHHS! OT TOH, KOTOpaSI 

IlOJiy'IaBTCS! no TeM :lKB .U8HHbiM Ha OCHOBB .[{HITOJif.HOI'O lPHTa, 

H rax, y.uoaneTaopurenbHoe orrHcaHKe axcrrepKMeHranbHbiX .uaHHbiX .unSI 

BCBX paCCMOTpeHHbiX B8pH8HTOB 38BHCHMOCTH ljJ OpM!jlaKTOpa IlpOTOHa OT q 2 

.UOCTHI'89TCS! TOJibKO B o6JiaCTH q 2 
-::_ 30 F - 2 

H TOJibKO npu rrepeHOpMHpOBKe 

9THX .U8HHbiX, 8Be.QeHHbl9 HOpMbi npH 9TOM B noJIOBHHe CJiy'IaeB OT1IH'I8~TCS! 

OT B.UHHHUbi Ha 5-12%, 0u!H6KH HOpM, KaK Ilp8BHJI0
1 

MBHbille IIS!TH IIpOUBHTOB, 

BBe.QeHHe HOpM B paCCMOTpeHHbiX .UO CHX IIOp CJiy'IaS!X .UeJiaJIOCb TOJlbKO 

Ha OCHOB8HHH npennOJIOlKBHHS! 0 TOM 1 'ITO 38BHCHMOCTb .UH<lJ4JepeHUH81IbHOI'O 

Ce'IBHHS! OT yrna paCCBS!HHS! - I'JI8.UK8S! cpyHKUHS! H CHCT9M8TH'IBCKHe OlliH6KH 

( TO'IHee OlliH6KH HOpMHpOBKH) IlpHCYTCTBY~T TOJibKO B Ll8HHb!X OT.UBJibHbiX 

9KCIIepHMeHTOB 1 a IlpH ycpe.QHBHHH no BCeMy 9KCnepHMBHT8JlhHOMy M8T9pHa

ny paBHbi Hymo, H opMupoBKy JlHcpcjlepeHuHanbHhiX ce'IeHHtl:, OJlHaKo, nerxo upo

aepHTh, eCJIH BOCnOJib30B8TbCSI TeM, 'ITO npH q 2 ... 0 .UH<lJcpepeHUH81IbHOe 

Ce'leHHe paCCeS!HHst CTpeMHTbCS! K a NS , BeJIH'IHHa H OlllH6Ka .UHcpcpepeH

UH8JlhHOI'O Ce'leHHS! cp -pacceHHHS! npH 9TOM onpe.uenS!~TCS! TOJlbKO 3Ha'le

HHBM nOCTOS!HHOtl: TOHKOH CTpyKTypb! a- 1 = 137,0359±0
1
0004/25/ H YI'JIOM 

pacCeS!HHS! 0 
x/. IT orpemHOCTb, Bhi3BaHHaS! npeaet5pe:JKeHHeM CTpyxrypotl: 

HyKJIOHa, MO}KBT Ob!Tb CJlenaHa CKOJ!b YI'O.UHO ManoA: COOTBeTCTByiOIUHM Bbi-

da 2 6opoM yrna pacceSIHHS!, TaKHM o6pa3oM, axcTpauonSIUHS! 3aBHCHMOCTH dO (q ), 

nony'leHHOft npH OnHCaHHH 9KCnepHM9HTaJibHbiX AaHHbiX, B OOJI8CTb q 2 << 1 
.UOJIJKHa A8B8Tb BIIOJ!He onpeAeJieHHOe 3H8'19HHe 

met!: TO'IHOCTbiO, 
a NS , H3BeCTHoe c xopo-

.LlnSI rrpOBepKH HOpMHpOBKH Ce'leHHil: BblllieH31IOlK9HHb!M CITOC060M B 06-

pa6aTbiBaeMbr:li: MaCCHB sxcnepKMeHTanbHhiX .uaHHhiX OhiJIH A06aaneHbi ABa 

paC'IBTHbiX 3H8'19HHS! .UHcpcpepeHUH8llbHOI'O C9'19HHS! AliS! q 2 = 8·1 o-6 (fsa/c ) 2 
-5 2 

H 1,8 ·10 (faa/c) npH y = 89,9° H 89,85°, orrpe.ueneHHhiX B upe.urrono

}KeHHH 1 'ITO IlpH 9THX 3H8'19HHS!X q2 ce'leHHe pacceSIHHSI _d~-= aNs' Hop
dO 

Ma .UJIS! 9THX TO'IeK nonaranaCb paBHOli: e.QHHHUe H cpHKCHpOB81I8Cb
1 

0CT81IbHb19 

x/ 
TipH 9TOM Ilpet:tiiOJI8I'BeTCS!1 'ITO BKJIBJ:IOM OT ABYXcJ!OTOHHOti J:IHBI'pBMMbl B 

06JIBCTH M8Jih!X q 
2 

MOlKHO !Ipeae6pe'Ib, 

~ 9 



HOpMbl BapbHpOBSnHCb, PesynbTSTbl ol5pa60TKH AnSI AHII01IbHOH 4JopMy1Ihl C 

HOpMHpOBKOH HS a NS npHBe.neHhi B Ta6n. 7. 

LlaHHbi9
1 

IIpHBe,LleHHble B :3TOH T801IHUe, IIOK83h!B8IOT, "'TO B rrpe.nenaiX 

oum6oK aopMhi aa rrepBOM :3Tane o6pa6oTKH orrpe.neneHhi rrpaBH1IbHO. 

0TcyTCTBH9 YAOB119TBOpHT91IbHOI'O OIIHC8HHfl :3KCIIepHM9HT81IbHbiX A8HHhiX 

paCCMOTpeHHbiMH B8pH8HT8MH rrapaMeTpH38UHH 4JopM4JaKTOpOB MO)KeT 6b!Tb 

cne.ncTBHeM .nsyx o6cTOSITenhCTB: 

a) aerrpHMeHHMOCTH o.nao4JoTOHHOI'O rrpH01IH)KeHH H .nnH q 
2 

> 30 F -
2

, 

6) OTK1IOH9HHfl HCTHHHOH 38BHCHMOCTH 4JopM~8KTOpOB OT AHII01IbHOH 4Jop

MY1Ibl H 4JopMymi (8). 

B aacTOHIIIee BpeMH, rro-BHAHMOMy, aesosMO)KHO TO'-IHO yKasaTh, KaKaH 

H3 :3THX rrpH"'HH H B KaKofi o6nacTH q HI'paeT rnaBHyiO ponb, Mo*HO .ny

MaTh, OAH8KO, "'TO A1Ifl q
2 <l00f- 2

"aeyAa"'HbiH" 4JHT- C119ACTBHe OTK1IOHe-

HHSI saBHCHMOCTH G E ~ q 2 
) OT paccMoTpeHHbiX sapHaHTOB. OcHOBaHHeJ+i . . 

A1Ifl :3TOI'O MOI'yT C1IY*HTb pesy1IhT8Tbl nposepKH "OAH04JOTOHHOCTH
11

, IIpHBe

,Ll9HHbl9 B pa60T8X / 26/, .fiCHO T8K)K9 1 "'TO He06XOJlHM8 Jl81IbHeil:Juaf! :3KCIIa

pHM9HT81IbH8fl IIpOBepKa "OilH04JOTOHHOCTH
11 

ep -paCC9SIHHSI. 

B saK1IIO"'eHHe aeo6XOJlHMO yKasaTh, "'TO saBHCHMOCTb 
da dQ-(q 2 ) B 

o6nacTH o"'eHh M81IhiX rrepenaq ( q 2 < F - 2 
) orrpeAeneaa B aacTOHIIIee speMH 

C OTHOCHT91IbHO H9BbiCOKOH TO"'HOCTbiO, KopHJlOp OIIIH60K KpHBOH _!c:__ ( q 
2 

) , 
dQ 

II01Iy"'eHHOH B pe3y1IbTaTe o6pa60TKH 6e3 HOpMHpOBKH Ha 

o6naCTH q 2 COCT8B11SieT IIpHMepHO 1 Oo/o, 

aNS 1 B :3TOH 

AsTopaM rrpHSITHO no6naronapHTh C.M. EHneHbKOI'O H B.C. KHcenesa 

38 MHOI'O"'HC119HHbie o6cy)KJl9HHSI H M,¥1, .ll*x:(8PK8B8 38 IIOMOIIIb B pa6oTe, 

nHTepaTypB 

1. R,C. Barrett, S.I. Brodsky, G. W. Erickson, M.H. Goldhaber, Phys. 

Rev., ~66, ~589 (~968). 

2. B.A. Ap6yaoB. llHCbMB )f(3TtP, .Jl1 705 (1969). 

8. R. Jengo and E. Remiddi. Lett. Nuovo Cim., ~8, 922 (~969). 
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anucb. PesynbTaThi o6pa6oTKH JJ.nSI JJ.HnonbHOil: c!JopMynhi c 

aNS npHB8)J.8Hhl B Ta6n. 7. 

HB8.QeHHhiE' B 9TOH Ta6nHU:8, ITOK83hiB8IOT, 'ITO B npe)J.enaiX 

a nepBOM 9Tane o6pa60TKH onpeJJ.eneHhl npaBHIIbHO. 

y.noeneTBOpHTenbHOr'O OITHCBHHSI 9KCIT8pHM8HTBnbHbiX .Q8HHh!X 

B8pH8HT8MH napaMeTpH38UHH c!JopMclJaKTOpOB MOM8T 6hlTb 

06C TOSITenbCTB: 

HHMOCTH OJJ.Ho¢oTOHHoro npu6nuMeHHSI JJ.rrSI q 
2 > 30 F - 2

, 

HSI HCTHHHOM 38BHCHMOCTH c!JopMciJaKTOpOB OT .QHITOIIbHOH c!Jop-

(8). 

e Bp8MS11 ITO-BHJJ.HMOMY 1 H8B03MOMHO TO'-IHO YK838Tb, K8K8SI 

e KaKofi o6nacTu q HrpaeT rnaeHyiO ponb, MoMHO JJ.Y-

o .QnSI q 
2
<l00F-

2
"HeyJJ.a'IHh!H

11 
c!JuT- cne)J.CTBHe OTKrroHe-

G I 2 ) 
E,M q OT paCCMOTpeHHb!X BBpHBHTOB, 0CHOB8HHeJ+!, 

cnyMHTb pesyrrbTaThi npoeepKH "oJJ.Hoc!JoTOHHOCTH", npuse-

1261. f!CHO TBKMe, 'ITO H806XOJJ.HMB JJ.8nbH8HW8SI 9KCITe

BepKa "OJJ.HOciJOTOHHOCTH" e p -paCC8SIHHSI. 

H8 He06XOJJ.HMO YKB3BTb, 'ITO 3BBHCHMOCTb 
da -;rn- ( q 2) B 

nhiX nepeJJ.B'I ( q 
2 < F- 2

) onpe.neneHa B H8CTOSI!U88 Bp8MSI 

Bb!COKOH TO'IHOCTbiO, KopHAOp OWH60K KpHBOH _i~ ( q 2 ), 
dl1 

o6pa60TKH 6e3 HOpMHpOBKH Ha 

aBrrSieT npHMepHo I 0%. 
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PyKonHcb nocTynHna B H3AaTenbcKaA oTaen 

26 HIDHH 1970 roaa. 
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Ta6JIH.qa I 

~0 Hoplla Jia6 oparopHJI qHCJlO 
JIH~ o6pa6. or6pom. 

roqex TOII8K - -
I S ~njo t1Jt 79 I4 
2 starvfo 'td 8 0 
3 Cot~ 24 4 
4 Cv't/ndt 9 0 I 

5 C£A 25 IO /II/11 
6 ORSI/ Y 6 4 
7 ~I:!JY 25 I2 /I5/,I 
8 COft/IUQ I2 I3 
9 JOES Y 9 3 II51,1 

IO oRsAy IO 2 /!9/,1 
II SLAC 32 7 /22/, 
I2 80IVN 2! 3 /24/ 

IlPID.(El!AHHE: ,JtaHKHe 'iJES '( .ltJlll cet~eHHI e-p pac 

noJiyqeHHHe H3 onHTa Ha BHyrpeHHeK 

B paCCMOTp&HBe H8 BKJIDqaJIHC~. 

13 



'key, B. Grossetete and P. Lehmann. Proc. of the Sienna 

Conf. on Elementary Particle Physics, 493 (:1.963) • 

• Buschorn, D.H. Coward, H. Desf:aebler, L.W. Mo, 

ylor, B.C. Barish, S.C. Loken, J., Pine, J.I. Friedman, 

artmann, H. W. Kendall. Phys.Lett., 31.B, 40 (1. 970). 

rd, H. De Staebler, R.A. Early, J. Litt, A. Minten, L. W.Mo, 

Panofsky et al. Phys.Rev.Lett., 20, 292 (:1.968). 

ger, E. Gersing, G. Knop, B. Langenbeck, K. Rith and 

umacher. Phys.Lett., 2BB, 276 (1.968). 

rker, B.N. Taylor and D.N. Langenberg. Phys.Rev.Lett., 

7 (1.967). 

erglen. Int.Conf. on Electron and Proton Interac. at 

nergies. Liverpool, 1. 96 9. 

cht, H. Y. Behrend, H. Darnel, W. F'lauger and H. Hultsch1g. 

ev.Lett., !:.§., 1.0 1.4 ( 1. 967). 

PyKOITHCb ITOCTyiTHna B HSA8T9ITbCKHA OTA9IT 

26 H~HH 1970 roaa. 

12 

~ 

Ta6JIHqa I 

~0 Hopll8. JiaooparopHJI '!JHCJIO JIHreparypa o6pa6. or6pom. 
roqex roqex - -

I S --!..an/ o 't-o-t 79 I4 /7/ 
2 starvfo 'td 8 0 /8/ 
3 ~"!~ 24 4 /9/ 
4 Cr;y_,ndf 9 0 /IO/ 
5 C£A 25 IO /II!,!I2/,Il3/1/I4/ 
6 ORSI/ Y 6 4 /4/ 
7 ~E~Y 25 I2 /I5/,/I6/,/I7~ /27/ 
8 C O}t,J--Lf!Q I2 I3 /!8/ 
9 fiJFS Y 9 3 /I5/1/I6/ 

IO oRsAy IO 2 /I9/,/20/,/2I/ 
II SLAC 32 7 /22/, /23/ 
I2 .80IV N' 2I 3 /24/ 

IIPIDIE'Il.AHHE: .ltaHB:hle ~ES'( ,ltJIH ceqeHHI e-p pacceou, 
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B paCCMOTp8HB8 H8 BKJID~anBCL• 
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Ta6JIH~a 4 
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l),.f 0 -2 -2 -I -I 2,338•IO-~I,899•I0-2 4,993·!0 ~2,374•10 3,304•!0 ~1,744•!0 

a.t 0 4,62I•IO--~I,697•I0-2 -41833•!0- ~,02J•I0-2 3,375•!0- ~1,5!5•10-2 
-I ai 1.408 I,408 1,623~!,28•!0 1,408 

-2 I -2 -s,99o·ro-2~2,057•Io-2 a, 0 -4,049·!0 ~2,074• 0 0 

as- 0 0 0 0 
Nt o, 9549~0, 0028 O, 9I86.:t;O, 0098 0,9476~0,0I88 0,9202.;t0,0096 

/'IJ. I,0025~0,005I 0,998!~0,0054 I, 0090~0, 0082 0,9997~0,0053 

Na I,0392,;tO,OI48 0,9786~0~0I60 I,0080~0,02J6 0,9810~0,0!58 

;; tft; o, 8584~0, 0289 o,8I06.:t0,0290 o, 8340~0, 0320 o,8I08~0,0285 

Ns- I, 06!3.±0, 0259 0 5 98I9.:t0,0270 I P 0!30~0, 0328 0,993!~0,0265 

N', 0,9073~0,0789 01 9046.:t;O, 0787 0,9162.±0,0800 o, 9045.:t;01 0787 
/{i- 0,9701.:t;0,0292 0' 9033.:~;0' 0300 0,9292.;t0,3385 0,9135.:t;01 0298 
fts 0,8528.:t;O,OI20 0,8256~0,0I40 0,852J.t0,0203 0,8267.:t;0,0138 
Afj 0,9694.:t;0,019I 0,9091+0,0216 0,9358.:t;O, 0261 0,9216.:t;0,02IO "'0 0 J 9732.:10, 0080 o, 9577 ~o, 0099 0,9840~0, 0180 0,9587.:t;0,0098 
/'(, 1 I,0156~0,0087 018900.;tO,OI60 0, 9173~0, 0218 0,9085~0,0IJ6 

N;,_ 0,9992~0,0048 O, 9I98.:t;O, 0126 0,9466~0, 0196 o, 9275.:t;O, 0121 

x.'- 358 229 225 233 
Xl- I8I-I2•I69 I8I-I5•166 I8I-I6•165 I81-14•I67 

~;~ 2,12 I,38 1;36 1,395 
o,8II 0,803~0,003 0,825~0,012 0,807~0,003 

Tadu~a 5 

tt'~f{ 
Q.,f 0 0 0 -I -I -9,303.10 JP,500.IO 

a'}, 0 0 0 9,576.ro-I~5,600.IO-I 

aJ I,408 !,408 3 -2 r,40 ~r,a.Io -I -I 91 I84.IO .:t;31880.IO 

a" 0 0 0 -6,285.I0-~,010.I0-2 

as- 0 0 0 0 
I,ooo o, 930.:t;O' 004 

. 
N, o, 926.:t;O, OI4 . 0,94~,02I 
N.2 I,OOO I,002.±(J,005 I, OOI,;tO, 006 I,OOI.;tO,OII 

~ I,ooo I,OI8~0,0I9 110I5.:t;0,02I I,022.;t01029 
#If I,OOO 0,89I,;t0,046 0 ,888.;t0 ,04 7 0,896.;tO,Oif9 

:::; Nr I,ooo 0, 999.:t;O, 045 0,993.t0,048 0,986.:t;0,05I 
~ I,OOO 0,907.;t0,079 0' 906.;t0' 079 0,909.;t0,079 
No?- I,ooo I,035.;t0,052 I, 027.;t0, 058 0,809.;tO,I48 
Alt I,ooo 01858.;tO,OI4 0,855.:t;O,OI8 0,873.;t0,024 
N'!J I,OOO O, 9I9.:t;0,029 0,9I3.;t0,034 0' 905.;t0' 037 
Nl() r,ooo 0, 97I.;t0' 008 01968.;tO,OI3 0,98~,020 
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0g9046.;~;0, 0787 0,9162.;~;0,0800 0,9045.;~;0,0787 
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