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S U M MAR ·y 

The first exp_erimen.tal data on the .?r-p...,.ete-n reaction in the 

/::.( 1236) r~sonancc. region were' reported in p~perf'1 /. This_ p_aper · 
represents an analysis. o:t' · the.;m::iasured cross· s'ections usine;- tlieo- .. · 
rctical c~l~ulations/4/• Such an analy~in can extract' informati-~n-· 
on the pion and .nucleon form factors in ·the time like_ region of · 

virtual photon four-momentum transfers. '.Pheoretical predictions 
of paper" If/ are based on. <i.iup<.rtion theo~;y calculations' of' J:i'u?ini, 
t~umbu and Watagh:i.n/51. ·,. 

I-c; i~ shovm ttlat the Born terms r;ivc the lllo.ia c·ontribution to 

tlle crOSd section. Inte:;-ferenc'e between Born t<.!rms and magneti'c 

dipOle transition amplitude ~lmost comple~ely cancels the. isobar 
contribution. These two facts allow, in 'principle, a precision 
of theoretical description not worse_ than 10% to be obtained.· 

Ex:p~rin;ental data oa t~tal arid 'uifferentiai'-cross ·sectiom.i 

ae;rce well with the theory (see fig. 7). 
: .. . 'l'he theory is sensitive to tl:-e. pion 01-:c~ric form factor P?r 
-~':and the' isovector Dirac-nucleon.i'crm factor F~ , but is absolutely 

::insensitive -j:;o the isovector nucleon:magneti~ .form factor G~ • · 

#e_ a._ssumed FIT atHl F~ to bo real all onr the region of momentum 
transfers 0.75 f'"2 <k2<;; :r-2 • · · ;· _ • 

'l'he following upper bound limits. of i'orm factors at k2~- 2 f- 2= 
0.07B (GeV/c) 2 are obtained:. . 

,. v . ,, ' ' 
' F1 <1.3 , FIT< 1.25 ( 1 st. ·deviation ) 

F~ <1.44 , F.?r <1.33 (2 st~ deviations) 
Assumptions concernin_g one of these 1'orm factors give: 

a) if F?r = (1-k2;mj)-1= 1.15 then F~ = 0.7-+-1.2 

b) 'f F Fv - th F Fv-- 1 7+0 • 14 
l. .?r = 1 en 7r = 1 = • 0 -0 • 17 

It is shown (see fig.10) that analysis of the angular dist..,. 

ributions with better st~tistic:; allows one to obtain better precision 
iu form.factorsdetermination. 
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HactosnqaSI paelota npe; 

no cet~eHHD peaKUHH oc 

HHX paHee/I/ B Eaelop~ 
HHa 3JieKxpouarHHTHoA· 

oelnacTH h_ep~,Jtasae~· 
Hccne,~toBaHHe:q 

Hoft B paccuaTpHBaeuo~ 

llpHt!HHaJI: 

I) npH Jl>O 

HYKnOHHHM ~pu¢axxopa 

· ~pu¢axx~pe. lblee_xca 

2) npH onpe,Jte. 

HHX Ha aHan~THqHoC'l'il ··~ 
3Hat~eHHRM JFnl B I 

I.'. 

Pe aKitHH il~ p -- e. 

HC>'Bxoll; onHcaHHOII B Pl 

HCcBe,~tyeuoll peax~HH H 
. . .dz~ 
. ··AG;K'"= f -;./Q dQ 

-Q,Q.;, ; •. -' 
BenHt~HHa A o .;c

1 3:. 

B~enRnacL xenecH~ 

teJILHI« orpaHHt~eHHax 

H Ha yron uex.Jty Hanpai 

. JlHqxpepeH~HaJ!LHC 

> 40 1.!3B, l!CllYCKaeMUX 

llHOHHOMY nyqxy paBHO: 
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BBE.IlEHHE 

Hacronman pa6ora npe);~TaB.IIner co6oA aHaJIH3 3KcnepHMeHraJILHLIX );aHHLIX 

no Cel.le!lHD peaK.UHH o6paTHOro 3JieKTpopO:xt,l(eHHil nHOHO!I( 03Il) ;noJiyqeH

HUX p~Hee/I/ B J!a6oparopHHH,Jtep!Jux npo6Jieu Ollill1 c neJILD HCCJie,l{oBa

HHa 3Jiexrpo.uarHHTHoft cxpyxxypLI nHoHa H HYKJIOHa no npe.ueHHno.~to6aoft 

. OCSJiaCTH nepe,l{aBae.u~ H.uny.ii:r,con ( k2 > 0 '). 

Hcc~e,I{OBaHHe tPoP.UtPaKTOpOB B OCSJiaCTH - 1<.2< ,,0 r 2 . , ,I{OCTyn-. 

HOI! B pacc.uaTpHBae.uo.u 3KcnepH.ueHTe, npe.~tcraaJiaex HHTepec no .ltBYil 
. ! , • . . ' 

npHI.JHHa.u: 

I) npH II> o oxcyrcTBYDT 3KcnepH.ueHTaJILHLie .~taHHLie no 
{ . . 

HYKJIOHHWI: qiOp.u<PaKTOpau; npH k2 <, f~2 HeT .l{aHHUX 0 ITHOHHOII 

cpopllqeKTOp~. lfllee_TCJI JIDL OiteHita pa.I{Hyca (r;)1/2<1,'J C2 /2/; 

2) ripH onpe,l{eJieHHH p~Hyca mmHa C nOMOIIILD MeTo,I{OB, OCHOBaH~ 
HUX Ha auJ~nqHoC'l~I <Populfla.KropoB13~ · r"' Bec:r,.ua qync~BHTeJieH x 

I. leTeKTHpoBaHHe peaKitHH 

- ' +- ' ' ' ' 
PeaKitHII n p - e e n ,l{erexTHpOBMac:o 3KCnepHlleHT8JILHOlt ycxa- . 

HOBKpi!; OnllC~HHOf;l B paCSoTe/1/ o DWIO 3aperHCTpltp.OBaHO 63.,±18 COCSLITHf;l 

HCCJie.~tye.uoit peaKitHH H onpe.~teJieHo 

• ·J d
4

o • · Q · l:l. 6. == -:-r0 ,Q-. a Q, cJ .. 
~KU ·01 a .L' 

ceqeaHe Ao 
.. :men. . 

•(0,52.,±0,]6)• IO-~S CM~ 
.· 

9,9.; •. ';, 
BeJIHI.JHHa A o;l:cn • COOTB8TCTByer TO.lt ttaCTH: cetteHHJI, KOTOpM 

Bll,lteJIRJiaC:O TeJI8CHLIMH yrJiaMH. YCTaHOBKH- (Q~ ll Q; ) njm ,I{OnOJlHH-
, . ' . . ' . 

T8}1LHUX orpaHHI.J8HHIIX Ha 3HeprHH 3JI~KTpOHa n n03-LtTpona (r.;I' t.:
2 
> ~Oll3B) 

H Ha yron uex,l{y Hanp~MeHHJIJlH. HX nwicxa (fJ T'J < I65°) ~> . 
i . ' ·. . ...,. • • • •' 

· lH!W>epeHitHaJILHoe cetteHHe .~tJIR :JJicn:rp~non. c 3neprHelt Er, :r;:? 

nHOHHOJlY _nyttxy panao: 
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:. JQ~:~~ ~ Q,A~;K~cn. -~(3~4~i:~O}~I0~~3c,u2/~r.ep~-- ·. -~ ,;.· 

3~ecL t ·yqHUIBaer norepH npH Blie~eHH.H or'paimqeHHH (} I2 < !65° •. 

O~JiHtiHir npHBO~a~e-gca s~ec:& Ul'lcpp~ 'jtna' ~eqeHRH or onyelilrit~BaHHO~ 
pa~~e/11_(3;0,±0,a)·I0-3~r~~~-Bo_suliKn·o rioi:ne _roro, ~-K ~na. oTCl~pa ·· 

coelHTHt!' pe8JtUHH 'ClWia ·npHlleHeHa 6oxei( !toppeitiiiaa npone.Jlypa llH~IDm~ • 
' . . . . .... 

•' ~ ·• ~ ~ : • • •• ' • I ~ • 

3aum~. 

2• 1\HaeuarHi«i ··npouecca~:osri· ':~ ~ 

•" '" •" ' • 0 • ' ' • ." " • •: • • 0 > \. • • • • ,'- ~ > 0 C" • ' • ~v. \ ' • 'J ~ -' ~ ~ 
nna·onHCaHHS npouecca 03IT ClURH BU6paHu·naTL KHHellaTHqeCKI'!X ne~ _ 

· peweuuux (pHc.I): noJIHa/3He~rHa B ITp - cHcreLie · ueurpa uacc ·w' 
(np~· 3HeprKH B•275. M3.::B W •I295M3B), KB~par uac~~ -l!Hpry~Liibro 

. cporoua ( 2' yro~;;;;_ex~y mmy~Lriou DHOUa' H
1 

~TOHa -~- ITp '~ c~crei.le ~e~r~--- •. 
p~ ~cc (}K., yron ~ex,ity HHDYALC~~<~e1tpoua { 3Jiexrp~Ha. B (e+. e-) .. , 

--~:~cr~i.le itellipa ~~:c ·0 'tyron~ ~e»:~Y -nn~~i<ocri~- pe~Iia~ o6paraoro 
' • • • • \ < • ''. '• '\ •' • > • '\ ·.' ,_ {• ,,_ ·.~ • ' "L~ •• • • ' ' "' : ._"• • ," 

cpotopoz,~teiiliiSI_ H niiocKoc!Ln pacn~a cporoua -stJ • . · : · . · ,, · 
'; :· ~· ~ I ' 

3KcnepHKBHTanLHaH ycraHOBKa U03BOAHna perHCTpHpOBaTL C06UTHS 
. ' , 

peaKUHH .B HHTepBane KB~paTOB nepe~aBaeMHX qerupeXH),(J]YALCOB cpoTOHa 

O, 75 .~:-:2<k2<,.3,Q'; .... :r-2, ·.co c~:e~HHM 3~aqeimeu- ~2 .: ·;: .. ~· ~:..2'7,.0,078Cr3e/cf _ 
. ... . .. '. ' . ' .. ' ~·· . . . . . '' 

. Jtu ODHCaHHH. ~HcpcpepeHUHaALHOrO ceileHH~ lll:l BOCilOAL30BMHCL 
. ' . _,, . '' . '14/'' . . ' " . .. . . 
cpopwynaKH pa6orlt .. : . . , ., . ·'-'"' -. , . . .. 

dQk ;;~J k~ == <PCWJ)[AOJI. (0){1 ~ cos28) +B(W,~~8'Jsi~•flcos2 p' ·t-
. . ~. . . ,. '. -

. 7 ~~ Ci~( flJ~in~f) +-If ~NJ.~~r;f)~il12~~os 1/ ]:· 
~K ~K , 

1 \ •• ... ' '. 

r~e ", <J:J(W,//J -- H3Bedtuaa ~YHKUHH, .... J.~c, .-. {IOAH~ 3ueprHH .cpo-;~~: · 
• • ~~, ~·-;- ~- ~~· ,, c •·.t .. ·~ , . •· . ..- •' ·, r,'J 

ua B 7C p :. cHcreue Il\3H~pa ~cc;dQF .. 3neweu; re~~c~~~o yrna .. )_tAH 

cpoTOHa B .roH :1\:e CHCTeMe; cl.Qr. - 3AelleHT TOA~CHOrO. yrJia 3A9KTp~Ha:;· , 
+ -B cHcteue ueurp\ uacc e e. napu. · . , , . .. .. . ''· 

\ 
\ 

<\ 

/) 

~YHKUHH A,B,C H'[ 

. HHH BHpTyanLHHX ¢QTOHC 

ITOCKOALKY ~erupe qneHc 
' ' .. 

xapaKTepH3ynrci pasnH~ 

A~ B, C H D , B npHHU~ 
HUX ~aHHHX- npH DOMO~~ 

~, 3. '.J{Hc 

flBHO e B!lpa.xeHHe .. ) 

· KOHKperuoit reoperktqec 
" 

JlHTy~u npouecca 03IT. l 

. Hau6y z. BararHuw/5/ 

crarxqecKou npe~ene. 

AHnHCL_ AHIIIL ~Ba nepBUll 

KOA yqera 3qxpeKTOB · OTJ 

1c2 = 2 r 2• 

· B .uo~enH ~y6Hf 

npo~opuHoHaneu Rsoroni 

rr~MKUo 3roro cpopucpaKrc 

,TOp UHOHa F1t'. · H H~ 

v 
F1 = F1 - F1 • p . n 

· B paelor/41,_ 
BKJI~·Hsoelapu · /J.(I~ 

pe3oHaHca. B paUK8x l 

qHCAElHCi 3aBHCHMOCTb CE 

OT DOJIHOg. 3HeprHH B 1 

BKJI~ H306apLI B ceqeH: 

. JIOB, a .6C>:ur: -BKJla, 

.H H306apoA. B mHpOKOR 
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~CCU·BHpTyaJibUOrO 
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p~aXUHH o6pa:raoro 
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rRCTpHpOBaTL COClHTHSI 

pexHMnYHLCOB ¢o:roua 

::: :;~-~ ~-2.= ,0,078(f3eicf. 

• MH .BOCUOH:&30BaJ[HCL .. 
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nonil~'auepna qxi:ro~ 1 ';._.~···· ,·, . : _... .. · .. '· 

~eHecaoro yrHa .• .JtJISI 
. . . ·~· . ,• . . .. . 
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~YHKUHH A,B,C H·D CBSI3aHH C napUHaJILHHMH ceqeHHSIMH oelpa30Ba

HHSI BHpTyanbHUX ¢oTOHOB C pa3HHqHHMH llOJISipH3aUHOHHHKH COCTOSIHHSIMKo 
~. . .; 

IlOCKOHLKY qeTHpe qneua B Bupa.xeHHH )J;HSI ,ll;HqxpepeHIUIMLHOro ceqeHHSI 

xapaKTepH3yDTCSI pa3HHqHOl 3aB~CHUOCTl>ll OT. yrHOB {j H I{J tPYHKuHH 

A, B, C R 0 ~- B np_HHU~me, uory:r 6HTL onpe,IJ;eHeHH H3 sKcnepHueu:ranL

HHX ,IJ;anuux npH nouo~H ¢euoueuonorHqecKoro auanHsa. 

.. 3. ,UHcne~~~ 

.ffBnoe sHpa.xeuHe .IJ;Hn ¢yuxu~n A,B,C, D onpe,IJ;enae:rcSI s pauKax 

. KOHKpe:rHOit TeopeTliqeCKOit MO,n;emr, HCllOHL3yeMOlt ,IJ;HSI BHqHCJieHHSI &m

HH'rY,IJ;H npouecca o:m. B paelo:r~14(..sro aumm:ry.IJ;a, noHyqeuuall ~yoroin, 
. H8llely H BararHH~5/ 'H3 O,lJ;HOMepHUX ,IJ;HCnepCHOHHUX COOTHOWeHHit B . 

' . 
c:ranqecxou npe,IJ;eHe. B pasHozeu~m .IJ;JISI aunHHry.IJ;H B pSI.IJ; no· I/M ocr an:-: 

? ') ,, .. 
lc/U"' uoxe:r CHYJCHr:& oueu-

KOit yqera sq~eKTOB OT,IJ;aqH HYKnOHa. 3:ra BeHHqHHa COC'raBHSie:r 9% ,IJ;HSI 
") . _") 

k~ = 2 f '- • 

B MO,IJ;eHH ~yel:HHH~ Hauely H BaTarHHa 4Jop:uqaKTOp H30elaim G * ·_ !.: '• 
nponopu•mnane-u Hso:ronneKTopuouy uaruH:ruoMy ¢opw¢aK:rop·y liyKnona G~ · • 

ITOMHUO aroro ¢opu¢aKTopa,B aMDJIH'rY.ltY BXO,ll;SI'r 3JieK'rpHqeCKHit ¢QpM¢aK

TOp DHOHa . F1t' · H H30TOnneKTOpHHit ,ll;HpaKOBCKHit ¢QpM¢ai:rop HYKnOHa 

F~ = F1u - F1n" 

• B paeloT/41 '· . a :raue B paelci:rax/6, ?/ yKasHBaercSI ua MMUtt 
. ~ ' -

BKn8,lt H3o6apH b. (1236) B ceqemte npouecca 03II' B. oKpecTuocrn 
. .,.. ' ·. 

pesouauca.. B paMRax uo,IJ;eHH ~y6HHH, HaMCly H Baranua uaMH 6HJia BH:-

qHcmiua 3aBHCHMOC'rL ceqeHHSI .6 OT" = Ll ~300, +Ll soopH. + Ll sj./HT. • 

oT no1molt ::meprHH B 7f' p - czc:reue ueuTpa Mace (pHc .2). 3,Jtecb· 66"1A 30~r
BKH~ H30elapH B ceqeuHe Ll ~ . ~ .6 OClOpH ' - BKn8,lt Clop!!OBCKHX qHe

IIoB; a .6~ 11 r.' -BKHcU ~mrep¢epeHUl!l! Mel!C,IJ;y ClopuoBCKHMH aMDJlH'rY,IJ;aMR 

H nsoelapon. B mHpoKoR oC!HacrH nsMeHeirifSI· nepeMennolt W · Hsoelapa' 
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,JtaeT CYDteCTBeHHO ~ :MeHbmHlt BKJia,Jt·. B Ll.. S'T:, tieM C!opHO-~CKHe ~ii~Hlh; B ' . 

TOtiKe. :w. ,;1295- J.[3~ 'b, fJ H3do /Llfi T, · •I8%, 'a; :, .• 

· (~6'-if306 .+6.-~ ~mT1/.1~=-3%.3To·'~;a~~aeT, 11To ~ceqealie q3rr :B nccne-
"' • '. ' ' ' ' ... ' : . .• ~, ! • • . •• 

,JtyeMOlt Ha:MU 061IaCTH; B OCHOBHOMt• onpe,JteJI.aeTCS'LC!OpHOBCKHMH tiJieHrunt: 

:· ti 6T . ~. b. ~s0f, 11 • • :, . ~. ··B~JIHI.IHH~ co·o~~omeH~H :_ L\6
143

•
0
s: /6 ~ · 

n ( 6 ~300 + Li 6' ·.,.)I LJ. oT , KoHet~uo ~ sanncnT oT _·. 
. • , IAH • , .. 

· HcnoJII>sye:u:oH · npH_ BHI.IHCJieHH.ax uo,JteJIH; o,Jtaa&o . MaJIOCT.b· uyxi>THnonelt 
. - - ' ' . ~ ' . ' ( 

E_,+ II. s1+ ,JtaeT -:~_c_Honaane nonaran, . ~To ftteT ·.*x .I1?~ ·-~lii~RCJI~HHR · 

.. Ll 0 11306 • nA_6nHT .- ae li~~e¥HT nen~tiHHy nony'!eHHLOc H~ C?OT~?m~:...:: ·. 
HHlt 6011i.me; ;eM Ha HeCKOJibKO. npOI.lEiHTOBo .. . .· 

.,B' paOo;e/7/ npPI~e.Jt~H~ .pact~eTH .JtPI~~eHI.lH~~HI:lX ceqeaHlt ;n;~ .. . '.. - . " .. ·,, : . . 
W •1236 M3B. n uo,JteJI~ rHrm "Imooapa nnDc oopaoncxHe tineHu" •. Mu 

~ ·~· . . .. ~·:;~ ,,, '. ·.. : .. . . . . . . ~ ' ' 

nwioJIHHJIH TaKHe xe BHtiHcJielilm ,JtJI.a .. Toro, q~oe!u cpanaliu HamR pesyni>-

TaTH,noJiyqeaaHe 

cRoU uo,JteiH l?i. 
CTaTHI.IBCEOlt MO,ltBJIH,C pe3yJII>TaTa:MH peJI.IITHBI4CT~ 

:·;" • • . -•.• / . • ' . ,.· "7 :.. ·• -~ .. :-' • . ' • 
B 

KaK Bl4,ltHO · R3 pHcyam 3, corJiacHe' uex,Jty oOeHMH 

•,.} ., 

,_,; 

Mo,JteJi.a~ xopo_mee. ~ac~eTiil npono,JtHJIHCb ~ ,qKlpM~-\(T.op_aMH I>',r .=:,1''~ ~ 1 ,o , 
1 

G~ . ~2.35 •.. ,ilpH -~TOM noJIHOB .?BtJimHe,npo,llBC.Cll: fi"'; .. -:'::_P~~e.++ ,e~ + rt:· 
cocrann.aeT ( 4, 7.±0,1) .io-31 cM2, tiT_o .cornacyerc.a c., pesynuaToM.pa~ci~ 
Tif?/;4,7•10~31 cu2 •.. ,\. ··-· . ~· .... '• .. 

PHCYHOK, 4 noRa31i1BaeT, EaK npoHCXO,ltHT. BWIHTaHHe CetieHHlt . 
. . ·2 . '. l 

A §" 11300 • _n J~. 6'nHT. no nepeMeHHHM k , n r:os8 . npH ,JteTeKTHpo-
• • • ~ ' """j K 

BaH!4l1 npoue·cca 03H. H~elt_ 3KCnepHMeHTaJibHOM YC'IBHOBKOlt. 

llotdPI ·~OJIHo~ .no,Jtan.neaPie nKila.Jta 143oe!aim B · ·HsMep.aeMoe cet~eHPie 
, npHBO,ltHT ~· O~CyTC~·~Hil 3aB~CHMOCT14 :f). 0~ OT. lPoPM~KTopa, nao,C!~pu. 
:3:roT 

I.IT·o· 

3~KT HJIJIDCTpnpyeT pHcyaoK 5. llpH pacqerax npe,Jtnonaraxocb, . ' ,. . ,;, .· 2' .. ·• . •, . . .... 

F =F v1 = ~ . ( G ~' - ..!., Grvr. ) • ._. . .-
<Jr '. 1-k /4M2 : .. J; 4-IJ"' · · .. 

TaltiDl or:5pa30M, · B . D.~ OCTaBTCH 3aBH.CHMOCTb JIHllb OT 

,JtByx napau~TpOB Fn .H F~ KOTOplile npe,JtnOJiaraJI!4Cb,,JteltCTBR

Bap~Hp0BaJII4Cb B. HHTepnane OT TeJibHiiiMHo 3HatieHH.II ·F 
''}r 

14 Fv 
1 

6 

.. 

. ,:·; 

0 ,ltO 2,0; . ,JtJI.II BlilllHCJ . . 
aomeHHe: n1.~ "' Gr;p = J 

4. :3KCI 

CpanHeHne 3ECneJ 

LJ.o T ,Jtna ,JtByx uadOJ 
. . 

CBH,JteTeJibCTByeT 0 XOJ 

aa pHc.6 npe,JtcTann.ae1 

CHMOCTH 07 ,JtByx napn 

HsoronnexropHoro.)tHpe 

B npe,JteJiax O,ltHOlt 3KC[ 
• ">; 

:reopHeR H 3KCnepHMBHl 

EcnH B paccu:a'I 

,Jtanaeu:oro HMnYJII>ca k' 

U:eHTaJibHNX ,JtaHHNX ni 

reJII>HW •.. 

Ha.pHCo 7 npHBO 

ttetHpeu: aesaBHC!4MHM.n 

onncaaaoH B paOo~/II 
xopomo cor1lacyeTc.a·c 

HcnoJII>~.o!lan MO,JteJib .11 

HliiMH no·nonaouy'cet~eH 

HH.a·TeoperHqecxoro ce 

HDD rpauHrtff) ,JtJI.II oe!o 

*) HeTpy,JtHO · sauenn, 
nepxHne rpaHHI.llil ¢op 
JIHTb HX HB3aBHCHMO 
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, <Ix>p:u¢aK:roP.~· n3o,6apu. 

:rax npe.Jino!i':ll'~ocL, .. 

!"·. .·.: 

BHCHMOCTh JIU.L OT 
. . ,; " 

,ltfiOJiaraJI~CL, ,It~ltCTBH-. ,.· 
.. 

JIHCL B. HHTepBaJie OT 

, . . . I 

0 .ItO 2,0; .ItJISI ·BI:.IIJHCJieHHSI ¢op:ucpak~opa ~3o6apu HcnoJihSOBaJIOCh 

HOmeHHe: G~ ""GBp ::: F:~/( _1 - ~J:I~~k2 ) • . . 

COOT-

4. 3KcnepHll6HTaJILHI:.l6·pesyJILTaTI:.I -
CpaBnenHe sitcnepHMe.nTanLHoro. ceqeiiHs D. ~Ken. c :reope:rHqecKHK 

..6o:r .ItJIH .ItByx na6opo:8 3naqenHlt <Ix>p:uqaK:ropoB noxasano na pHc. 2 H 

cBH,IterenLCTBye:r' o xopomeu cornacHH :reopHFf H sxcnepmLenra. TadJIHQa 

Ha pHCe6 npe,ItCTaBJISieT ~aaqeHHH TeopeTHIJeCKHX ceqeHHI. Ll6T B 3aBH

CKMDCTH o:r .ItByx napauerpoB: 3nexrpHqecxoro qopu~xropa nHona H 

~3oronBeKTopnoro .ItHpaxoBcxoro.<Ix>pMcpaitropa nyMoiia. Tao6nac:ri., r,Ite 

B npe,It~nax o,Itnol axcnepoenranLHoR omH6KH CYJltecTBye:r cornacHe ueuy 

teopHeR H 3ltCnepRll6HTOM,-OrpaHHIJ6Ha CnJIOWHWm JIHHHHMH. 

EcnH B paccuarpHBaeuoH odnacTH MaJIUX snaqenHI KBa,Itpara nepe

. .Itaiae:uoro HMnYJILca k2 :uo.cxenL cnpaBe.ItJIHBa, To onRc_anHe sxcoepH.;. 

·. :U:6HTaJILHSOC ,ItaHHUX npH 

TeJILHI:.!Me . 

. ' . v 
FJr=F1 :::1,0. 

,·· 

. Ha.pHCe 7 npHBO,ltHTCH 3KCnepHM6HTaJILHH6 pacnpe,IteJieHHSI no 

qerupe:u: nesaBHCHMHM nepeuennu:u,. nonyqennue npH no:u:o~H npoQe,Itypu, 

omrcannoH B pa6o:r /I/. Cnnomnas xpHBaSI, BI:.IIJHCJiennaSI npH l!']r = F ~ = 1, o, 

xopomo cornacyeTCSI C ·.3KCnepHM6HTaJILHHMH ,ItaHHHMH, 'liTO ,Itae:r O~HOBaHHSI . . 
HCnOJih30BaTD MO,It6JlL ,ItJISI onpe,IteJI6HHSI <iXlPMlJaKTOpOB. BocnOJIL3Y6MCSI ,ItaH-

HHMH no· nOJIHOJ.fY ceqemm. ffaK BH,ltHO 113 pHCYHKa 6, cneQHcpwta llOBe,Ite

HHSI · :reopeTHIJ6CKOrO ceqeHHSl. T'aKOBa, .IJTO, MO:atllO ycTaHOBHTL TOJILKO Bepx-

HDD rpaHHey*) ,ItJISI OdOHX <!Xlp:UcpaxTOpOB: FJf<1,25 F~<1,3 

) 

.•, 



( 

(I Cl:aHJtaprHaSl omH6Ita) H ·: F~: < I,36; F~ .. < 1,44. 

(2 CiaHJtapTHitt omz6KH) •- )4JISI . HarJISI,ItHOCTH CTOJI6e~ Ta6JIH~1:1 F ,(. •I ,0 ;. 

H crpoxa F~ •I,O noxas~u Ha pHCYHite. 8. H3 ~HCYHKOB 6 .H 8 cJie.l{yer,< 

~ro ycraaoBJieHHe HQHero npe.l{eJia suaqeHM flx>puf!Jax:ropa no noJIHOJiY 

ceqeHHD B03MOJ:HO JIH60 npH ~KCHpoBaHH~_O,l{HOrO H3 HKX, JIH60 npH 
. - .. ~· ' . 

HaJIHllHH CBS13H J.!ellt.l{YHHllHe BocnousyeJ.!CSl . .l{JISl_llHOHHOro ~pMqaKTOpa 

npe,l{cr~BJie~Heu Fn =. Ff =- ( 1-:k2/mj·r·1. • 3r.a ~pJzyJia- on.Hc,u-

Baer noBe.l{eHHe·uo.l{yJISl nHonuoro ~pu¢ax:ropa B .l{opesoHaHcHol o6xacTH 
" .- • • "'. ., . ., . . • • « 

npH k2> 0 .. H 6JIH3Ita It_ sHat:~eHHSIM nHoHHoro ~pMtlJa,Kropa,onpe,JteJiaeuoro 

B axexrpopox~e-Hu/8/. Hs cpaBHeHHSl re~perzqecxoro ceqeHH~- .- xalt .. . . .. . . ·' ·''• 

cf>YnKftlUI F~ C 3XCnepHJ.!eHTaJILHHM ( CJ.!~pHc.9) 1MOJ:HO C.l{_e.JiaTL BHBO.l{, 

qro o, 7 <F ~ < 1, 2 _ • 3ror. pesynuar .He nporHB~peqzr roJzy, qro ,. 

B npe,l{eJiax O.l{HOt! 3~CnepzueHTaJILHOI OWH6XH F~ = Fn ,npH k
2 

.. = 2 f-
2

• 

IiJIHsoc~L _ ~pu~ropa F·1t _- x . F ~. aa6JIJJ.l{aerca B- sxe~rpopoue~z/81 • 
IT03TOJzy_B ItaqeCTBe CJie.l{YDmero npe.l{nOJIOllteHHSl MU BU6paJIH paBeHCTBO . . . ~ . . . 

Fn = F~ H BO Bpeue_HHnO.l06Hoil o6xacrn. CoorBercTBYDmee reopen:-

qecxoe cet:~eHHe noxasaHo Ha pMc .9: oHo. nosBOJIJier onpe.l{eJIJITL ~PM-. '. ' ... . . ,,. .. . 

qaxropu c 6oxLmelt rot:~HocTLJO 

F = Fv •I 07 +0•14 
1r 1 ' - -0.17 ; 

Pacc:UorpHM .l{H~peHUWLHUe ceqeHHH iipo~ecca 03II. Hexoroinie 1!3 

3THX ceqeimll o6iia.l{aDT CHJILHOl! saBI4CHMOCTLrl ··or· ~pia:qaxropoB (cu.pHC ~-

10), qro uo:m:er nosBOJIHTL onpe.l{eJIHTL rrHOHHWl: 1'4 HyMOHHHlt ~pMqaKropu· 

C ~OJir:;mell TOllHOCTLD.·' TOt:IHOCTL, noxa noJiyqeHHa.ll B HaCTO.IlnteM 3KCne-• 

pHMeHre, He.l{OCTaTQt:IHa .l{JI.Il HCnOJILSOBaHIUI HH~P!la.UHH 0 ~pue .l{Hcpcpe- . 

PeHitHaJILHUX ceqeHHlt. rros:rouy UH ornaaHllHBaeuCSl onpe,l{eJieHHeJ.! Bepx-
. .. . . -

HHX: rpaHHit ~puqaKropoB-1'4 onpe.l{eJieHHeu cpe.l{HKX saaqeuHll cpop::.tqaK-

ropoB nHoHa _H HyKJioHa B roqxe 2 -2 v k = 2 f np111 YCJ10BHH. Fn = F1 • 

8 

Iweuuo aro suaqeH 

:re C J.!HPOBLIMH .l{aHHID.U!, 

pOJ:,l{eHlm UHOHa. 

· B pesyJILra:reaHa.JI 

k2 ~ 2 f-2 w 
- ' ' 
I. IIoKasauo, 

ceqeuze BHoc~r 6opHoBC 

' t:IJI9HaJ.!H H aunJIHTy~ol ~ 
--HOCTLJJ ,KO:Mn9HCHpye:r BE 

-~- , 2. IIpe.l{~ymHe 

.l{arL reopernqecxoe on~ 

3. 3KcnepHMeH 

_ .l{Hqx_llepeH~HaJILHUll ceqeH 

qerrum. 

4.' IIonyt:~eHu 

F H F v , npH k2 
7r 1 ' 

Fv <1 
1 

Fv <1 
1 

-5. IIpH zcnon 

~puqaitropoB noJiyqeau 

a) ecnH. F:~r 

6) eCJIJ/1 ._ F:~r 

6.- · IIoKasaHo 

6eHaocrH do I d. cos BJ 
ua:repHa.Jia UODUCIIITL TOll 
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: taelJIRUH F,t •I,O 

YHKOB 6 .H 8 CJie~yet, .-· 

.Ktopa no noJIHO:t.zy 

HHX, JIHdO npH .. 
.··-· J 

nora cpopu~Ktopa 

ITa flx>p:t.zyna . om1ca-.... ' .. . . ' 

'P.e30HaHCHOlt o6JiaC~R 

•Ktopa, onpe~eJuteuo ro 
,. . '~ ' . 

1ro cet~eHza .. KaK. 

,UOZHO C~eJiaTL BHBO~, -. 
rB~petiHT TO:t.cy', liTO 

'·· 2 . -2 
ll' n . npK k, = 2 f • 

1Jie~;rpopox~e~H/S.I •.. 
IHClpanH paBeHCTBO 

:netctnyo~ee TeopeTz-
,.. . ' 

onpe~eJistTD _qx,pu-

I. Hexorojnie zs 

>pi.u)aKTopon· (cu.pac~· 

rMOHHHit flx>puqaKTOpH· 

~··n HacroJlllieu aKcne

mn;zH o · flx>pue ~Hqxpe- · 
onpe~eJieHKeu nepx

. 3Haqemflt _cpopMqaK
v pH YCJIOBRli . F~ = F 1 

,"· 

HMeHHO sTo sHat~eHHe <flopM~KTopa ~HoHa noKasaHo Ha pzc.II ~uec

Te C MHpOBUMH ~aHHUMH,nonyqeHHllMH B 3KC~epHUeHTax no npauouy 3JleKTpo

po:a:~emm nzoHa. 

BHBO.UH 

B pesyJILTaTe aaan_Hsa npouecca o:m IC + p -- e+ + e- + n. npH 
''11,1;f;, 

k2 = 2 r-2 W •1295 M3B1 HaUH 6WIH C~eJiaHH CJie~YJ)~Ke BHBO~H: 

I. IIoxasaHo, liTO B uacTo~eu sxcnepzueilte ocnonHolt nKJiM' B 

ceqeHHe BHOCJlT 6opHOBCKHe IIJieHHo liHTepcpepeHD;HJl uex.Jiy 6opHOBCKHUR 
{• -~ 

qJieHaMH H aMnJIHTy~olt uarHHTHOro ~HITOJILHOrO nepexo~a npaKTHtleCKK'llOJI-

HOCTLD KOMneHCHpyeT BKJl~ H306ap~. 

2. IIpe~~yutHe ~na.;oClcToSITenLcTBa nosnoJIJIDT, B npHitn;Hne, 

~aTL teopet:r.tlleCKoe onHcaHHe npon;ecca c TOtiHOCTLD ne xY-Ee IO%. 
3. 3KcnepHMeHTaJILHHe pesyJILTaTH KaK ~0 llOJIHOyY TaR H no. 

. ~HcpcpepeHUHaJILHHM celleHK~u xopomo cornacyoTCSI c teopetHIIeCKHUH pac

qeTaMH. 

.~ ___ , 

4. IIonyqeHH HesaBHCHMHe on;eHKH nepxHHX rpaHHU cpopucpaKTopoB 

F ~ , npH k2 = 2 f-2 : 

v -
F 1 < 1 , .3 F n < 1 , 25 (I CT~OmH6Ka} 

F~ <1,44 ; . F.?r<1,36 (2 CToOmH6KH) 
5o IlpH HCnOJIL30DaHHH npe~nOJIOJ:eHHlt OTHOCHTeJILHO O~HOr0-:113 

cpopucf>aKTopon 

a) 

6) 

nonyqenu cne~YJllllHe pesyntaTa: 
. 2 2-1 

ecnH Fn =-(1-k /mf) =.1,15 
v eCJIH . F 7r = F 1 

TO F~ a0;7 + 1,2 
TO F. • Fv •I 07+0,I4 . 

71" 1 , -0,17 

6eHHOCTH 

6. IIoKasaHo, ·qto aHanHs ~zcpcpepeHu:r.tanLHHX cet~eH:r.tlt (.n ceo

do/ d COS (jl ) n03B01ISieT npK yneJIKIIeHHH CTaTHCTHIJeCKOrO 

MaTep:r.tana nODbiCHTL TOIJHOCTL Onpe~eJieHl!Sl flx>pMcpaKTOpOBo 
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PVJc. 2. 3aBVICVIMOCT:D cetJ:eHVIff A6"T OT nonHOH 

SHeprlUi B n-p CVICTeMe ~eHTpa Mace. 

~ 

· Kpvrmne pactJ:vrTaHhl npvr a) Fn = ~v;, 
= I,O; . · G~ = 2,35; . 3 ?// 
6) & = (1-Az/mj,)-1 ,F/=Gif(-1-'tMl-Az), 

~ . . )-2 
_G,.. = 2,35 Gep . , r,ll;e G~:-,= (1-1< 2/0, 71 

KpV!Bble imVICblBa!OT CYMMapHoe CetieHVJe. (I) i 
BRJia,ll; OOpHOBCRVIX tiJieHOB (2), VI30oapbl 

, (3), VIHTepWepeH~Vlll Vl300apbl C 00pHOBCRVI

M1l tlJie HaM VI ( 4). 
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( ,/J! > I35 MaB) t Bbllll'ICJI6HH06 B MO,l\6Jtl'l tlly~l1Hl'l, 
HaM6y u BaTaruua npu F; = F/ = I ,0; · G-~ =2 ,35. 
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