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AnHsa~e B.B. H ~p. Pl -80-472 

Onpe~eneHHe HyKnOHHoro H nHOHHoro ¢opM~aKTopoe 
HS aHaflH3a peaKl\HH rr-p-+ e+e-rr npH 3HeprHH 
nHoHa E17 

z 164 MsB 

Onp~eneH~ H30BeKTOPH~H HYKnOHH~H ~opM~aKTOP H ~opM
~aKTOP nHoHa npH 3Ha4eHHH Kea~paTa nepe~aHHoro HMnynbca 
0,054 trsB/cf2.nony4eH~ BenH4HH~ Ce4eHHH, COOTBeTCTBy~

~He PO*AeHH~ BHpTyanbH~X ~OTOHOB C nonepe4HOH H npo~OflbHOH 
nonRPH3ai.IHRMH. Ops.t ee~eH~ ace ~aHH~e o F; H F 17 , nony4eH

~e HS aHanHsa peaKLIHH rr-p ... e+e -", H onp~eneH cpe~HeKsa~
pant4H~H pa~HYC rr -Me30Ha. 

Pa6oTa e~nonHeHa e fla6opaTOPHH R~epH~x npo6neM OH~H. 

npenpHHT 06~eAHHeHHoro MHCTMTyTa RAepHWx MccneAOBaHMH. AY5Ha 1980 

AI izade V .V. et al. Pl-80-472 

Determination of Nucleon and Pion Form Factors 
by Analysing the rr-p _.e+e-" Reaction at 
E

17 
~164 MeV 

Tl..._:~~---~--~---

I 

AHanH3 peaK~HH o6paTHoro 3neKTPOPO*~eHHR nHoHoe /03n/ 

"- +p ... e++e- +n /1/ 

~aeT B03MO*HOCTb HCCne~oBaTb 3neKTpOMarHHTHY~ CTpyKTypy HyK

noHa H nHOHa B o6naCTH BpeMeHHn0~06H~X nepe~aHH~X HMnynbCOB 

(k 2 > 0), npH4eM e ~onoporoeot:1 o6nacTH /T. e. npH k 2 < 4M ~ 
H k 2 <4m; I peaK~HR /1/, no-eH~HMOMy, RBnReTCR e~HHCTBeHH~M 

peanbH~M HCT04HHKOM HH~OpMa~HH TaKOrO po~a. 

KaK 6~no noKaaaHo paHee / 1-81, 3KcnepHMeHTanbH~e ~aHH~e no 

peaK~HH 03n npH HH3KHX 3HeprHRX XOPOIUO OnHCbiBa~TCR ~HCnepCHOH

HOH MO~enb~ 141, e~HHCTBeHH~MH napaMeTpaMH KOTOpot:1 RBnR~TCR 
!)lopM~aKTOP nHoHa F 17 H H30BeKTOPH~t:1 HyKnOHH~t:1 !)lopM~aKTop F t 
Hx eenH4HH~ MoryT 6~Tb onpe~eneH~ H3 cpaeHeHHR 3KcnepHMeHTanb

H~x H TeopeTH4eCKHX pacnpe~eneHHH no KOCHHYCY yrna B~neTa BHp

TyanbHOrO !)loTOHa 8 Y ! 2( 

B npe~~~YIIIHX pa6oTax 1 1-81 peaK~HR /1/ H3y4anacb npH 3Hep

rHH "-Me3oHoB E" ""276 M3B. npoee~eHHbiH aHanH3 noaeonHn onpe

~enHTb 3neKTPOMarHHTH~e ~opM~aKTOP~ F 17 H F l e o6nacTH nepe~aH

HbiX HMnynbCOB OT 0,058 ~0 0,119 /r3B/c/ 2 • 

B HacTORUiet:1 pa6oTe aHanH3HPY~TCR yrnoe~e pacnpe~eneHHR 

e npo~ecce 03n npH 3HeprHH rr -Me3oHoB E
17
=164 M3B • .llaHH~e 6~

nH nony4eH~ Ha Me30HHOM ny4Ke CHHXPO~HKnOTPOHa fla6opaTOpHH 

R~epH~x npo6neM OH~H. 3KcnepHMeHTanbHaR ycTaHoBKa, KPHTepHH 

OT6opa H H~eHTH~HKa~HR C06~THt:1 OnHCaH~ 8 pa6oTe / 5/ ,,llnR aHanH3a 

6~no B~~eneHO 127+15 C06b1THH, npH4eM npHMeCb !)loHOBbiX C06b1T~H 

cocTaBnRna /25+127. Cpe~Hee 3Ha4eHHe KBa~paTa nepe~aHHoro HM

nynbca paBHRnocb /0, 054+0, 013/ /r3B/ c/ 2 • 

,llnR onpe~eneHHR 3neKTpOMarHHTHbiX !)lopM~aKTOPOB a~pOHOB aHa

nH3HpOBanOCb pacnpe~eneHHe co6b1THH no KOC~1Hycy yrna sblneTa 

BHpTyanbHoro ~OTOHa eY /pHC. 1/. HMeHHO 3TO ~H~~epeH~HanbHOe 

ce4eHHe RBnReTcR HaH6onee 4yBcTBHTenbHbiM K eenH4HHaM F 1 h F 17 . 

3KcnepHMeHTanbHOe pacnpe~eneHHe annpoKCHMHpoeanocb TeopenA-

4ecKHM, paCC4HTaHHbiM B paMKaX ~HCnepCHOHHOH MO~enH / 4/ C y4eTOM 

KOHKpeTHbiX ycnOBHH 3KCnepHMeHTa. Cne~yeT OTMeTHTb , 4TO 6ndro

~apR KBa3HnoporoeoMy noee~eHH~ aMnnHTY~~ npo~ecca /1/ 16 1 enHR

HHe ~-pe30HaHCa He3Ha4HTenbHO, TaK 4TO aMnnHTy~a npaKTH4eCKH 

nonHOCTb~ OnHCbiBaeTCR non~CHbiMH ~HarpaMMaMH. 

~lCT.IfiYI" 

'iJli!}~ ' 
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dt11 dCOS 
[HOH] 

S. 

25 

2 

·IS 

f. 

as 

-1 -as 0 0.5 1 

P1-1c. 1. P8cnpe,qeneHI-1e co6b1TI-1~ 

no KOCI-1HYCY yriJ8 8~IJeTa 81-1p
Tyan bHoro <!>OTOHa e Y. Cnnow
Ha~ KPI-188~ - p8c4eT no· ,ql-1c
nepcl-1oHHO~ MO,QeiJI-1 C <!>OPM<!>aK
TOp8MI-1, noiJy4eHH~MI-1 8 H8-
CT0~1J1e~ p86oTe. 

coso~'" 

,qeiJI-1 C HCnOIJb308aHI-1eM YCI108H~ 

pesynbTaTy: 

F 
17 
~0,88 ±0,10, x2 = 5,8 

F; = 0,94 ±0,10 x2 = 7,0. 

Ecm1 <t>opM<t>aKTOPbl F" 1-1 FI 
B8pbHp088Tb He38BI-1CI-1MO, 
TO nony48~1J11-1ec~ 3Ha4eHI-1~ 

I-1Me~T 60IJbWI-1e OWI-16KI-1 
/=100%/. Ha ocHo8e I-1Me~
IJII-1XC~ TeopeTI-14eCKI-1X npe,q
CTaBIJeHI-1~ <!>OpM<!>8KTOPbl MO
ryT 6b1Tb CB.A38Hbl B BH,Qe: 

F ~ = F 17 + o, /2/ 
r,qe o pacc41-1TbiB8eTc~ e co
oTBeTCTBI-11-1 C p860T8MI-1 171 

HIJH ;s,91, np1-1 k 2=0,054 r3B 2/c 2 

o6a p8C4eTa ,qa~T o,qi-1H8Ko
eoe 3H84eHHe, paeHoe 0,06. 
K8K y>Ke yK83biBanocb /3/, 
I-1CnOIJb3088HI-1e p83HOCTI-1 
I-1MeeT HeKOTOpOe npei-1MYIJieCT
BO no cpa8HeHI-1~ C C8MI-1MI-1 
<!>OpM<!>8KTOp8MI-1, noCKOIJbKY 
npl-1 Bbi41-1CIJeHHI-1 0 HeKOTO
pble MO,QeiJbHO 38BI-1CI-1M~e 

4IJeHbl I-1C4e38~T. 

KoHKpeTHbl~ 81-1A MI-1HHMH-
3HpyeMoro <I>YHK~I-1oHana npl-1-
ee,qeH ~ p86oTax131 .AnnpoK
CHM8~H~ 3KCnepi-1MeHT8IlbHOrO 
pacnpe,qeneHI-1~ no COS BY Teo
peTH4eCKO~ KPI-180~, pacc41-1-
TaHHO~ no ,QI-1CnepCI-10HHO~ M0-

/2/, np1-1eena K cne,qy~eMy 

131 

YKasaHHa~ s,qecb ow1-16Ka ~en~eTc~ CT8TI-1CTI-14ecKo~. Cl-1cTeM8TI-14ecKa~ 
OWI-16Ka, CB~3aHH8~ C y4eTOM norpeWHOCTI-1 B 86COIJ~THOM I-13MepeHI-11-1 
Ce4eHH~, T8K>Ke paBH~eTCR 0,10, 

Ha p1-1c. 1-3 np1-1 se,qeHbl yrnoBble .pacnpe,qeneHHR co6biTH~ peaK~HH 
/1/ H TeopeTH4eCKHe KPI-1Bble, p8CC41-1T8HHble no ,QHCnepCHOHHO~ MO
,qeiJH c 1-1cnonbSOB8HHeM nony4eHHbiX 3H84eHI-1~ F 1 1-1 l:i' 77 • BH,qHo, 
4TO Mo,QeiJb xopowo onHCbiB8eT 3KCnepi-1MeHT8IJbHble ,Q8HHble. H8 
p1-1c. 4 1-1 2. npe,qcTasneHbl sHa4eHHR F ~ 1-1 F 

17
, nony4eHHble 8 Ha-

2 

"' 

fJ•I 
i 

do 
dcoso 
{"H6H) 

j 

2. 

1. 

0. • 
-1. -a6 -02· 02 06 1 COJ8 

P1-1c. 2. Pacnpe,QeneHHe ·co6b1TI-111 
""iiOK'OcHHYCY yrna B Me>K,QY 
3IJeKTPOHOM 1-1 He~TPOHOM 
s (e+e-)- c.~.M. CnnowH8R 
Kpi-1B8~ p8CC4HT8H8 no ,qHc
nepcHoHHO~ MO,QeiJH C <!>OpM
<!>8KTOp8MH, noJly4eHHbiMH 
B H8CTORIJiei1 pa6oTe. 

do-
dcoslf 
[HtfH) 

3. 

2. 

1. 

g1~.---~M~--~a~2--.~~~~o6~-7t~c~~~~~ 

P1-1c; 3. Pacnpe,qeneHHe co6biTH~ 
"iiOKOci-1HYCY yri18 cp Me>K.QY · 
nnocKOCTb~ peaKL(I-11-1 "-P ... y*n 
1-1 nilOCKOCTb~ e+e--napbl. 
CnnowHa~ Kp1-1sa~ p8CC41-1TaHa 
no ,QHCnepCHOHHO~ MO,QeiJH 
C <l>opM<!>aKTOpaMI-1, nony4eHH~MI-1 

B H8CTO~IJiei1 pa6oTe. 

CTO~Illei-1 pa6oTe 1-1 s npe,Qb1AYIJII-1X· 3~cnepHMeHTax 131 
no H3y4eHI-1~ 

peaK~I-11-1 /1/, a T8K>Ke TeopeTI-14eCKI-1e Kpi-1B~e, paCC41-1T8HH~e no 

pa6oTaM /7/. 
An~ onpe,qeiJeHI-1~ cpe,qHeKB8.QP8TI-14H0ro pa.QHYC8 nHoHa nony4eH

Hoe. sHq.4eHHe· F 
77 

eMecTe c pesynbTaTaMI-1. npe.QbtAYIJIHX pa6oT *· 
8nnpOKCHM~pOB8I10Cb <I>YHK~I-1e~: 

* HcnonbsoeanHcb 9 sHa4eHH~ F 77 , npHee,qeHHbiX B T86IJ. 2, 8H8-
Ill-13 III pa60Tbl lsi. An~ nony4eHH~ y,qOBIJeTBOpHT·e.rlbHbiX 3H84eHI-1~ x2 

CI-1CTeM8TI-14eCKHe OWI-16KH B 3KCnepHMeHT8X /2/.1-1 Ill/ 6bii11-1 yBeJlH4eHbl 

e1,5P838. .-., '··· 
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F ~ 
17 141 

HopMHpoaol.lHble napaMeTpbl sao,qHJlHCb AJlfl ,qaHHbiX pa6oTbl 131 (A 
1

) 
H pa60Tbl 121 (A 

2 
):, AJlfl TOrO, 4T06bl y4eCT b OWH6KJ.1 a6COJliOTHbiX 

H3MepeHH~. npH annpOKCHMai~HH HCnOJlb30BaJlHCb CTan1CTH4eCKHe 
OWH6KH B 3KcnepHMeHTaJlbH~X 3Ha4eHHfiX $OpM$aKTOpos, a CHCTeMa
TH4eCKafl owH6Ka· I "'7%1, onpe,qenfleMaR norpewHOCTbiO a HSMepeHHH 

ce4eHHfl, npHnHc~sanacb T04Ke F 77 (~ ~1. PesynbTaT~ npHae,qeH~ 
a Ta6n. 1. ---

r [ ~] 
17 Al 

0 '71.::!:.0' 07 0,88.::t.0,05 

0KOH4aTeJlbHO HMeeM: 

<r2>11z ~(0,71±0,10) ~. 
1T 

Ta6nHI.Ia 1 

A2 x2 ar ·v'x21x2(~1. 
1T 

0,83.::t.0,05 16,0 0' 10 

B Ta6n. 2 npHse,qeHbl HMeiO!llHec.R ,qaHHble o nHOHHOM pa,qHyce. 
B HacTOflllle~ pa6oTe onpe,qenfiJlHCb TaKme BKna,q~ a ce4eHHe 

npOLiecca Ill co~TOHHH~ c npo,qonbHo~ 1-1 nonepe4HO~ nom'lpHSai.IHe~ 
BHpTyaJlbHOro $OTOHa. 

Ce4eHHe 03n MomHo npe,qcTa8HTb a BH,qe: 

4 '1 
!1a*= l: R T = l: 11a

1
, 151 

i~ 1 I I i ~ 1 

r,qe R i - nerKo Bbi4HCJlfleMble $YHK4HH KHHeMaTH4eCKHX nepeMeHHbiX, 
a senH4HH~ T 1 xapaKTepHsyiOT pom,qeHHe 8HpTyanbHoro <!JoTOHa 
c pasnH4Ho~ nonfiPHSai.IHei=i: T 1 onHCblsaeT npo1.1ecc "N ... y*N 
C nonepe4HbiMJ.1 HenOJlflpJ.130BaHHbiMJ.1 $OTOHaMH, T 2 COOT8eTCTByeT 
npol.leccaM c nonepe4Ho-nonRpHsosaHHb!MH <!>oToHaMH, T 

4 
- c npo

AOJlbHo-nonflpH3o8aHHbiMH, a T 3 onHCbiBaeT HHTep¢epeHLIHIO npo,qonb-
Ho- H nonepe4HO-nOJlfiPJ.1308aHH~X $OTOHOB; /1a

1
- COOTBeTCTByiO-

IllHe BKna,qbl 8 ce4eHHe npo1.1ecca I 1 I. 
Pac4eTbl no AHcnepcHOHHOH Mo~en~ H 3KcnepHMeHTaJlbHble ,qaHHble, 

nony4eHHble npH 3HeprHH 276 MsB 17 ,noKa3biBaiOT, 4TO cyMMapHbiH 
sKna,q a AH¢¢epeH4HanbHOe ce4eHHe 4JleHoa, onpe,qenfleM~x T2 .1-1 T3 , 
COCTaBJlfleT HeCKOJlbKO np04eHT08. 

* . 
f1a- T~ 4aCTb Ce4eHHfl npOI.IeCca Ill, KOTOpaR H3Mepf!eTCR 

8 HaCTqR!lleM 3KCnepHMeHTe. 

4 
... 

1 

,, 

('~ 

0 

2. 

--...f.S .. 
~ 
"'-
~ ,,_.,. 

{0 

o.os OfO . OiS 

K 2 (rsBic) 2 

PHc.4.<1>opM$aKTop Fr. 11 - HacToRmaR pa6oTa, • - pa-
6oTa 731, & - pa6o1a 121, 0 - pa6oTa Ill CnnowHaR 

KpHBaR paCCI.lHTaHa B COOT8eTCTBHJ.1 C 171 

2.0 

15 
~ 

~ 
4._1-: 

taL -

0.20 

QSL----------L--~----~--~------~------~ 
a o:os a ro o.ts 

K ~(rsBic) 2 

PHc.5. <l>opM¢aKTOP F77 • 11 ·- HaCTOR!llaR pa6oTa, • - pa-
6oTa 131 & ,- pa6oTa I'M 0 - pa6oTa 1 11 o •-

, . ' ' • I 
pa60Tbl /18,191. KpHBaR paCCI.lW[aHa B COOTBeTCTBHI-1 C /7 
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HcTo4HHK HH¢opMai.IHH . 
AHanHs AaHH~x no peaKI.IHH 
11-p -+ e+ e -17 

Ta6m-t1.1a '2 

<r:f> V: [ <ll) 

0 '71_:!:0, 10 

3KcnepHMeHT no (17- e) - 0 , 56+0, 0 4 
pacceRHHIO 0, 78::fo, 10 

AHanH3 AaHH~x no 3neKTpo- • 0,711+0,009 
pOlKACHHIO nHoHa lcTaTI 

+0,!H6 
lc;1cTI 

AnnpoKCHMai.IHfl THna ryHapHca- 0,63 
CaKypaH AaHH~x no peaKI.IHH 
e+ e--+ 11 + 11-

AMcnepcHOHH~~ aHanH3 0,68+0,01 
AaHHbtX no F 17 -

AHcnepcHOHHbtA aHanHs AaHHbtx 0, 66:;-·o, 69 
no F 17 c y4eToM 11w-

COCTORHHR 

AHanM3 AaHH~x no 
e+e- ~ 11+11-; nony4eHHbiX 
e Opc3 

TeopeTH4eCKM~ pac4eT 
C vtCn0!1b30BaHHCM 
cynepnponaraTopHoro 
MeTOAa 

TeopeTH4eCKHA pac4eT Ha 
OCHOBe reoMeTpH4eCKOi1 
MOAC!lH aAPOH-aApOHHbiX 
CT0!1KHOBeHHi1 

0,678+0,004 
lcTaTI 

+0,008 
IMoP.eml 

0,65 

0,61_:t0,03 

CcblnKa 

HacTORlllaR 
pa6oTa 

1101 
I 11 I 

1121 

191 

114/ 

171 

1151 

1131 

1161 

B · HaCTORl!leA pa6oTe 3TH eenH4HHbl nonaranHcb paBHbiMH HX Teo
peTH4eCKHM 3Ha4eHHRM, TaK 4TO B Ka4eCTBe· CB060AHbiX napaMeTpOB 
OCTaBanHCb !lHWb T 1 H T4. noAp06Hafl npol.leAypa onpeAe!leHHfl T I Ha 
OCHOBe ABYMepHbiX yrnoBbiX pacnpeAe!1eHHi1 onHCaHa 8 

1
17/ 

Pe3y!1bTaT~ HaCTORlllero aHanH3a npHB~AeH~ e Ta6n.3~ AnR cpae
HeHHR B HHlKHCH CTPOKe :Ta6!1HI.Ibl npHBeAeHbl· TeopeTH4CCKi:fe 3Ha4e
HHfl, ~aCC4HT.aHH~Ie TlO AHCnepCIIIOHHOA MOAe!lH .I C. HCn0!1b30BaHI1eM 
nony4eHHbiX e HaCTORllleA pa6oTe 3Ha4eHHi1 F 1Y M F" . 

~ 
... 

~J 
l 

' 

"f ) 
~~~ 

~a 1 H6 

3KcnepHMeHT 3,4 
_:!:0,7 

TeopHR 3,05 

Ta6nMI.Ia 3 

~0'2H6 ~a3 H6 

-0,21 -0,05 

~a4 H6 x21x2 

0,41 6,817 
_:tO ,52 

0,73 

ABTOPbl npH3HaTeJlbHbl n.H.flanHAYCY H o.M.noHTeKopeo 3a no
CTORHH~A HHTepec K pa6oTe, B.M.6yAHeBy H r.B.¢eAOTOBH4Y 3a 
none3Hbte o6cy>KAeHHR M npeAOCTasneHHe AaHHbiX no F", nony4eH
H~x HOBOCM6HpCKOH rpynnoA. 

ABTOPbl Bblpa>KaiOT 6onbWYIO 6naroAapHoCTb H.A.BnaAMMHpoeoA, 
c.r.nnaCTHHHHoA 11 B.¢.4ypKHHoi1 sa noMOlllb npH o<t>opMneHHH pa6oTbt. 
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TEMATWIECKME KA TErOPMM 11YBJIJ1KAID1£1 

OBnE~EHHOrO HHCTHTYTA ~PHYX 
MCCJIE.Z:.OBAHM£1 

MH.aeJ<c TeMaTKJ<a 

1. 3KcnepHMeHTanbHa~ ¢M3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKa~ <I>H3HKa BI::ICOKHX 3HeprHH 

3. 3KcnepHMeHTanbHa~ HeHTpOHHa~ $H3HKa 

4. TeopeTH4eCKa~ <I!H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. HAepHa~ cneKTpocKonH~ H paAHOXHMH~ 

7. <I>H3HKa T~~en~X HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. ABTOMaTH3aUH~ ocpa60TKH 3KCnepHMeHTanbH~X 
AaHH~x 

11. B~4HCnHTenbHa~ MaTeMaTHKa H TexHHKa 

12. X~o~MI-1~ 

13. TexHHKa <I>H31-14ecKoro 3KcnepHMeHTa 

14. ~ccneAOBaHH~ TBePA~X Ten H ~HAKOCTeH 
~AePH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHa~ <I!H3HKa ~AePH~X peaKUHH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpH~ H <!>H3HKa 3a~HT~ 

17. TeopH~ KOHAeHCHPOBaHHOro COCTO~HH~ 

18. ~cnonb30BaHHe pe3ynbTaTOB H MeTOAOB 
<I>YHAaMeHTanbH~X <I!H3H4eCKHX HCCneAOBaHHH 
B CMe~H~X o6nacT~X HayKH H TeXHHKH 

,. 

.-. 


