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B nocJie'AHHe rO'AU MOllHO OTM6THTD HHTeHCHBHOe l'ICll0JID30BaHHe 

aHaJIHTHqHOCTH npH H3yqeHHH a'APOH-ff'A6PHhlX B3aHMO'A6HCTBHil. Mu 

HMeeM B BH'AY He T~~DKO 'Al'lllaMHlleCKHe MO'AeJIH/I-4/ t OC.HOBaHHue Ha . 
aHaJIHTHqHOCTH, B paMKaX KOTOPhlX 'A6JiaJDTCff nonuTKH onHcaTD ~ .o6~HC-

HHTD cy~eCTBY!llllH6 8KcnepHMeHTaJIDHUe 'A8HHue, 8 rJiaBHUM o6pa30M 
'. .. \ ' , . . . -

npHMeHeHHe aHaJIHTHqHOCTH KaK BCllOMoraTeJIDIIOro cpe'ACTBa, KOU6HHH-
• •I •' 

pyH KOTOPO,e Q 8KcnepID(el!TaJIDH0£i HH!pOpMauHeit 06 O'AHOil <J!H3HlleCKO£i 
d '• ' 

BeJIHIIHHe, npe'ACTaBJiff6TCH B03MOlltHOCTD npe'ACKaaau 3H8116HHH 'APYrHX 

ipHa~e~~HX nem1111m/~IS/. . . 
. \· .. 

HaCT0~8ff 'AHCcepTaUHOHHaff pa6oTa nocn~eHa HM6HHO llOCJl6'AHe

MY llO].tXO'AY, K Jf3yq~HJU) 8'APO~-fl'Aep~hlX B38HMOAeilCTBHH/B,IO,II/, 

Kpoue 8TOro,B,,ll:l'ICCepT8UHH H3y11aeTCH 8Jl6KTPOMarHHTH8H. CTPYKTypa 

HeKOTOPhlXIISCTHi/16-~0/, HHqiOpMaUHH O KOTOpon HBJIH6T~H He06XO'Al'I

MOlt npH o_npeAeneHHH 8'APOH~ft'AepHhlX KOHCT8HT CBH3e£t Ha OCIIOBe Aall

HUX. no 'AHtI/4lepeHu!faJIDHOMY ce11eHHD pacceHHHff aapmtteHHhlX a'APOHOB 

Ha ff'APBX, 

.l(HccepTaUHH,C~CTOH1' H3 Tpex rJia11. DB6'A6HHH H 3aKJIJllqeHHH. 

Kallt'AaH rnana c~a6xeHa aHHOTauHett. 

BO_BBe'AeHHH p631llMHPOB8HO HCTOPH116CKOe pa3BHTHe npHM6H6HHH 

aHaJIH_TH~HOCTH B !pH3HKe Ml'IKpOMHpa,' 8 T8Kllte Kp8TKO H3JiaralllTCH oc

HOBHUe peayJI~Tq~U 'AHCCepT8UffH •. 

Bee peayJibT8TU 'AHCCepTaUHH 6UJIH nony11eHu Ha OCHOBe HCllOJib-

30B8HHH 8HaJIHTHIIHOCTH (ll p83HhlX »H'AaX), l'I ll03TOMY nepnaH rJiaBa 

nocn~eH~ H3ylleHHll altaJIHTHlleCKHX CBOitCTJI aMnJIHTY'AU pacceHHHH. 

HanecTHO, IITO 'AO CHX nop He cy~eCTByeT HH O'AHOro CTpororo 

'AOKaaaTeJibCTBa a11anHTHqecKHX cnottcTB a~nJIHTY'AU BAPOH-HAepHoro 

B38HMO'A6ltCTBHff 118 OCHOBe npHHUHllOB JIOKaJibHOti KB8HTOBOil TeOpHH no

JIH. AHaJIHTHq11ocTD B 8TOM cny11ae nocTyJIHpyeTCH Ha OCHOBe CJl6'AYlll~ett 
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npo11e'Aypu: npeAnonaraeTcH, qTo npanun1:,Hy10 HH(popMa11n10 o pacnonollte

HHH oco6eHHOCTefi (ITOJIIOCOB ll paspeson) MOl:UIO nonyqHTI, nyTeM H3y

qeHHH aHaJIHTHqecKHX CBOHCTB 'AHarpaMM ~efiHuaHa, COOTB8TCTBYIOmruc 

qJieHaM (popM8JII,HOro ,PH'A8 Teopuu B03MymeHHH. MeTO'A H8X0lK'A8HHH oco6eH

HOCT8H npO'A8MOHCTPHPOB8H Ha KOHKpeTHOM npHMepe o6mefi 'AHarpaMMU 

qeTnepToro nopHAKa. 

B KOH1te rnanu npuneAeHu 6JIHlltailmne oco6eHHOCTH AJIH ynpyroro · 
·~ 't . -,,. 3 J l,t 14 
J, He:-, Y>J~-, nH-; n He.-, n C - u. nN - pacceHHHH, nonyqeHHUe 8BTO-

poM/B,IO,II/ JI li!cnoJI:B30B8HHUe BO BTOpott rnane 'Ali!CC8pTa1tirn. 

Bo BTOpofi rnane li!SyqaIOTCH all,pOH-Hll,epHue B38HMO'A8llCTBliH Ha 

ocnone aHaJili!TJiqHocTH, ucnon1:,syeMoti KaK B aHepreTHqecKofi nnocKOCTk; 

TaK If B nJIOCKOCTll yrJia pacceHHlfH CC') i'U • 

Hepnhdl rraparpa(p noCBHl!leH 8ll,IJOH-fl'A8PH!ilM 'AHCllepcHOHHUM COOT

IIOllieHH!IM 'AJIH pacceHHHH nnepell,. floc11e:06cylK'AeHHH o6mero M8TO'A8 H 

H8CKOJII,I(llX ·pesyJil:,T8TOB, nony1rnHHWC paHee, OCHOBHOe BHHM8Hlie yll,eJie

llO · aHaJIHsy ynpyroro '.ii H:-pacceHHHH nnepelJ,, rtpoAeJra.HHOMJ Ha ocHo:ae 

'AHCnepcHOHHOro nOll,XOl/,8 8BTOpOM l/,llCCepT8ltllli/8/. HcXO'AHOll.HBJIHeTCH 

HHIJiOpM8ltllfl O pacnoJI0~8Hlill OC06eHHOCTefi (onpe'AeJieHHblX B rJiane I) 

D.MnJIHTY'AU f<w i npo11ecca 7i: H: ➔ ii: H! B KOMITJI8KCHOll IlJIOCKOCTH 

nonHoi1 :=rnepruu w HaJieTa10mero 9r -uesoHa n Jia6opaTopHOfi cucTeMe 

'AJIH pacceHHHH nnepe'A ( t = 0) • IlpHM8HHH 1, \I!YHKitllH frw) \I!OPMYJIY 

I{omH, nonyqaeu cnell,y10mee ll,HcnepcuoHHoe cooTttomeHHe (.liC) 'll.JIH pac

ceHHHH nnepe,7.t tucnon1:,syeTcH eCT8CTB8HH8H CHCT8M8 8'Allf!Hll 

;f; = c- .,,. mi.:,. = ,I , rm._ - Macca niioHa) 
,I\, ""' 

00 '~ 

. 2 f '" f . 2(w-,t) Gu .;,-. (w') , 
l<e{<w)-=/{efU)r ,... 'P •t •: dw ,tr) 

~, (w-,f)(w-w•J .. . . - ·. "'.;-"' 

rAe .wrN - nopor npo11ecca 7i:H:-,rN tT sHaqu!i., HJIH tt3 , HJIH He3), 

4. \ 
\ 

• 

KOTOpuli HBJIH8TCH OTB8TCTB8HHUM 38 He(pli!3HqecKyIO o6nacn 

c., < w < A [,n,.,.J H 1lef<1) ..,.. KOHCT8HT8 nmHT8HHH. 
TN 

KOHCT8HT8 BWIBT8HHH - sHaqeHHe 'Ref (w, Ha no pore ynpyroro 
~ . 

'Jt" He -pacceHHHH - noJIHOCTDIO onpe;zteJIHe.TCH 3HaqeHHeM peaJII,HOll qac-

:H KOMnJieKCHOil 5 -BOJIHOBOH ;llJIHIIU pacceHHHH, noJiyqe}!HL[M Ha oc

HO:ae HH3K03HepreTuqecm1x ;ziaHHblX (pasu cl,; • 
MHHMaHqaCTI, 8MITJIHTy;ziu B He(pH3uqecKoil o6JI8CTH HaXOl/,lfTCH npll 

nOMOJllll-8H8JIHTHqecKOro npo;ztOJilltel!HH 8MilJIHTyll,u·:a npH0JllflK8HlfH nyneno

ro a~eKTHBHoro pa;ziHyca,n qaCTlf \I!H3HqecKOH o6JI8CTH c ITOMOJlll:,IO 

onTHqecKOll TeopeMU no ll,8HHh!M OTHOCHT8JII,HO ~ot. H B aCHMnTOTH

qecKoil o6JiaCTH - H8 ocnone neKOTOpblX MO;ll8JII,Hl,IX npel(ITOJIOlKeHHii •. 

.0It8HHB8H T8KHM ITYT8!.I npanyro qacTI, ]3 .. UJ.C) (I) H Cp8Bl!HB8H ee 

C l(8HHW4lf no: 'Re f<w) . , MU ITpHlliJilf K ··saKJIIOqeHlflO O ·TOM, qTo ;ll8HHU0 

no ~~t :a·o6JI8CTH pe30H8HCa npOTHBOpeqaT ll,HCnepcnOHHOMy COOTHO

!Il8Hlll0. 0TCIO;ll8 6uJI .c;zieJiaH BUBO;ll O menaTeJ!I,HOCTH l/,8Jll:,ll6HlliHX H31.l8JJ8-

HHH G"tat .ll 06JI8CTH pe30H8HC8 If npe;ztCK838H xapaKTep ll B6JJHqHH8· ,. 

OlKl'll/,88MWC ll3M8H8Hl'lll, KOTOpue 6b!JIH nnocnell,CTBl'IH IIOll,TBCpllt;lleHbl Ha 

onuTe/9,211. 
Bo BTOpOM naparpa(pe paccMaTpnnaeTCH onpell,enenue a~poH-Hll,ep-

HblX KOHCT8HT CBH38tt Ha OCHOBe ll,aHHblX no ll,HcJ.lcJ.iepeH1tHUJII,HOMY ceqeHHIO 
cit> 
a.n. pacceHHHfl all,pOHOB na H;ztpax H 8118JIHTHqecKHX cnqiiCTB aMnJIHTYll.U 

B Ccr.l /lJI -IlJIOCKOCTH ,- rll,e· /U - yroJI pacceHHHH B Cl'l'CTeMe 11enTp8 

Mace. ···, 

B HameM no;zixo;zie/IO,II/ MU nocno111:,syeMcH ananorueil c cJ.lH3HKOll 

3JI8M8HT8pHblX qaCTHit H paCCM8TpHB88M fl;ztpa 'K8K 6eCCTPYKTypHue o6~eK

TU, xapaKT8pl'l3YIO~Heca onpe~eJieHHW na6opoM KB8HTOBUX queen. A;ztpOH

HAepHue KOHCT8HTU CBH3H onpe;zienHIOTCH K8K Mepa CHJIU B38HIJ0ll,Ci1CTBHH 

qacTHit B nepmnuax ll,HarpaMM •l>ei1HM81!8 H HBHO BBOll,HTCH K8K H8H3-

5 



BeCTHble BeJIWHlHbl B, 3[1q)e!tTHBilble narpaHlltll8H1l COOTBeTCTBYIOlllHX 

B38HMO,nellCTBHil. B aroM cnyqae: CYl!l8CTByeT o,nH03H81lH8H CBH31, 11elK::-, 

,ny.onpe,lleJieHIIUMH Bbll!Je a,npOH-H,nepHblMH KOHCT8RT8MH.,CBH3H.H B1l1leTa

MH · 8MITJU1Ty,n1,1 B C00TB8TCTBYIOl!lllX· TIOJIIOC8X 1 · KOTOp11e, B1lCTynalO'l' B Ka- · 

'i8CTB8 IteH3BeCTHbDC. napaMeTpOB ll .a.npoH-H,nepH1lX ,nncnepCHOHH1lX1 COOT-

Romemrnx ,n1m pacceHHHH 11nepe,n. "-~ ,. 1
: •• 

··OnHilleM 1,\eTO,n onpe,neneHH.ll. a;n;poH-H;n;e.pH1lX KOHCTaHT CllH3ei! Ha 

OCHOBe ;n;aHHWC no ;n;11qic]epennnaJI1>HblM ceqeHHHM npH <pHKCHpOBaHHOM 

3H61leHHH 3Hepl'HH. B HeM HCnOJI1,3YIOTCH ocoCleHHOCTH aMnJIHTy,nu no 

nepeMeHHblM' t 11 'U. ,. KOTop11e·saTeM nepeC1lHT!illl8IOTCH c,.no1.!0ll(l,IO 

H3B8CTHblX RHHeMaTH1l8CKIDC COOTHO!IJeHHli ·:a cm/Ill -IlJIOCKOCTl>o• 

,llJIH MaKCUM8Jll,HOl'O HCnOJI1,30B8HHH 8H8JIHTH1leCKHX· CBOliCTB aMnJIH

Ty,nbl pacceHH1rnl22 123l1toMnJieKcHaH co:> !lJI -nJIOCIWCTl, !tOHqJOpMHO 

OT06palK8eTCH D yIU!qJOK8JII,HW! 3JlJ!l!ITC 1: .. .;.nJIOC!tOCTH TaK,· 1lTO paa:.. 

pe3bl nepexO,liflT'B 3JIJIHITC, 8 HHTepBaJI, Ha KOTOpOM 3a,naHbl 3KCnepH

MeHTaJI.1,HJ,Je ,naHHi:.W, nepexo,nHT ·:a HHTepnan·-I ~ ~ ~ +I; IlOJIIOCa 

OTOClpalKaIOTCH BHyTpI, 3JIJIHnca Ha ,netiCTBHTeilI,HYIO oc1,. OHH MOI'YT 

01!Tl> ycTpaH8Hbl 061!1lllbIM ClTOCOClOM, a OCT8l1Ill8HCH qiyHKUHH pa3il8l'8eTCH· 

)j PM no nomrnoMaM l!e611llieBa '., 
· ' . 2.ds · M · • 

(e-1.,.ou) a.n. = L A,,.:B ... T,..(t), (2) 
.... •' ' "".,,.,, ~ 

• t(.,..,) -,t(lh•<) • -¾ 
r;n;e .13 ... = ( R + "R + !2 cf .) ~, "R - cyMMa nonyoceii ::innnnca, · 

M-<11 c 

a A,.. - c:ao60,nH11e napaMeTpu, onpe;n;eJIHlllllHeca npone;n;ypoii qiHTHpo.;. 

BaHHfl COOTBeTCT.BYIOlllHX 3ltcnepm.ieHTaill,HUic ).(aHHLIX no ;;: :; • flOJIH

HOMl'laJII,HOe pa3JIOll!:eHHe ll COOTHO!IJ8HH11 (2) HCilOJII,3yeTCH ·;ZJ;JIH"8H8ilH.;..·· 

Tl'l<i8ClWl'O npo;n;omKeHHH 113 qJH3W'.teciwn OClJiaCTH ll COOT.BeTCTByioJJ!Hli 

nomoc aunJIHTY.llbI' W llLl'iHCileHHH ltll8,llpaTa Bbl'll8Ta 

6 
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· 1 2 M · 
I}. . . a.SO:) ( ~ . T . 

.wi--. [H>1)-~Cx1,.c..)] ·dn = 'Resruc.)=L A ... ~ .... ,..(lJ>uCt), (3) 
l->"tl'..C.. "'~• 

l'l3 !tOTOpOI'O ll!il;ZJ;ei!HeTCH 3Haqe1me KOHCT8HT1l ClllI3H. }].i!lI 3TOI'O tte66-

XO;ZJ;HMO 3H8Tl, lillHLlil lll'l;ZJ; nOJIKlCHOl'O qneHa l'JHBapHaHTHOii aMnilHTy;n;11, 

KOTOp11li'llbl'llHCJIHeTCH l'l3 COOT.BeTCTBYIOllleli nOil!OCHOli ,nHal'paMMLI <lleliH

MaHa npH noMOlllH cTaH,liapTHb!X npa.BHil. 

B mrncepTan11n Mb! orpaHY11lHJIHc1, ncnon1,sona1rne11 ,:-eaHHh!X no ,nmp

qiepeHnHaJI1>HUM ceqenHHM ynpyroro pacceHHHH Hei!TpoHon Ha H,npax 

( :o , H3 , He3 , c12 11 N-l" ·), qTo nosnonaeT oClotlTH rrpoOneMy .Bbl.l(e

neuna 3il8KTpOMarHHTH1lX .B38HMO,liei1CTBHli. nLIJIH onpe;n;eneHLI cne,nyIO!l(He 

/ 10 II/ 1 · ~1 ,4 · · 
KOHCTaHT!il CBH3H . 1 : l>pn, H :.Dn I C C 11 H N'4N 13n • Onpe-

;n;eneHHble TaKHM rryTeM aaaqeHHll KOHCTaHT Cllll3e~ l)pn H . HJD 11 

HaXO,liHTCH B xopomeM COl'JiaCHH C neJIH1lHH8MH, nonyqeHHblMH Ha ocno11e 

.nncnepCHOHll1lX COOTHO!IJeHHii ,liJIH pacceHHHH .Bnepe.n/
6/. 

IlpH onpe,nenemiH a,npoH-H;n;epllb!X KOHCTaHT CBII3ell na OCHOBe ,l18H

H1lX no ,liHqJqiepeHnHaJII,HOMY ceqeHHIO pacceHHHH sapHlKeHHb~ a,llpOHOll Ha 

H,npax HaM HYlltHO 3apaHee 3HaTI, 31!eKTPOMarHHT!l1!e qiopuqiaKTOpbl COOT

neTCT.BYIOlllHX qacTHU. 

Ilocne,nHHH, TP8Tl,H i~Jiana ,liHCcepTaUHH nOCBflllleHa ll3yttellll!O 

3Jl8KTPOMarHHTHOl1 CTpyKTYPlil HeKOTOpb!X CleccnHHOBblX qacTHU. 

B nep110M naparpaqie aToi! rna1111 paccMaTpHBaeTcH :rne1tTpo11arHHT

H11li qiopMqiaKTOp 'Tr -Me30Ha F,;rt) • 

B HaCTOHlllee BpeMH CYlll8CT.ByeT MHOrO MO;n;eneU 1 Hanpmrnp I TeO

pH!! KHpa11i,Horo THna/24/, peilHTHBHCTCKaH KBapKonaH tw.nen1,/ZS/, 

KB8HTOBO-nOJieBue MO,l(eJIH/26/ H .11pyr11e, B paMK8X KOTOpb!X qJH3HKH 

cTpeMHTClI TeopeT11qecm1 npe.nc1ta3aT1> none.11en11e qiop11wa1tTopa flt) 

KOTopoe HaXO,liHJIOCI, 611 .B xopoweM COl'JiaCHH C COOT.BCTCTBYIOlllHMH 

::iKcnep11MeHT8.JJI,Hhll!H )!aHH!,!MH. 
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B 'AHCCepTa~HH aJieKTPOMarHHTHaH CTPYKTypa IlHOHa nayqaeTCH 

MeTO'AaMH, OCHOBaHHhlMH Ha aHaJIHTHqecrmx CBOHCTBaX <J)opu<J)aKTOpa 

B ROMIIJieKCHOii' IIJIOCKOCTH rrepe'AaHHOro qeTl,lpeXHMilYJIJ,ca !IHOHa t • 
MCIIOJILBYH <J)a30BOe npe'ACTaBJieHHe 'AJIH 'ift) , noJiyqeHHOe 

Ha OCHOBe MeTO'Aa 'AHCnepCHOHHblX COOTHOIDeHHii, H paayMHYD napaueTpH

aa~HID <J)aal,I, Ml,I noJiyqnnn npocTyID <J)opuyJiy 'AJIH F,;(t) II6/ 

EctJ = 'P(t) r2-9,J (i+f1,.)(it-2J)(i+Q,) 
1 

( 4) 
1C (2+-2,)(2-1-q,)(!'t'+<:(.) ( 1·-2,1 

r'Ae 2 = + y t - ;, ., 
" t 

!i); = c;, (rmr, r;,J (1· = -1r •• '1) n 

JIHHOM He Dblllle BTOpoi-1 CTeneHH C YCJIODHeM HOPMHPOBKH 

-P(t) - no

'P(oJ =-1, 

npe'ACTaBnHDmnii BKJia)l Heynpyrnx npo~eccon, KOTOpl,le n o6JiacTH 

f -Me30Ha )laIDT OKOJIO I2% OT YHllTapnoro 3HaqeHHH. 

~OpMyJia (4) He TOJILKO xoporuo OITHCl,IBaeT )l8HHue B 6onee 

mnpoKOM HHTepnane aHaqeHllii t , qeu, Hanpnuep, xoporuo naneCTHaH 

<J)opMyJia I'yHapnca-CaRKypaiia/271,Ho H O'AHOBpeMeHHO nepHa KaK BO 

npeMeHH, TaK H B npocTpaHCTBeHHO-ITO'A06HblX 06JiaCTHX (pnc. I). 
KpoMe Toro,oHa 06JI8)!8eT BCeMH OCHOBHUMH CBOHCTB8MH, TaKHMll KaK 

npaBH1!LH.bie 8H8JIHTHqec1me CBOHCTB8, ycJIOBHe peaJILHOCTH t HOPMll

POBKa (f;<O)=A H Y'AOBJieTBOpHeT ycJIOBHID 'AByxqaCTHqHOii yHllTap

HOCTH. 

B KaqecTne napaMeTpon MO)leJIL ncnonLayeT Macey u runpnuy f -
Me30Ha, )!JIH KOTOpblX nonyqeHu CJ18'AYIDmHe 3HaqeHHJI 

tmf' = 7'18 ± 4 MaB ~ =152 ± 4 MBB. (5) 

AHaJillTHqecKoe BUpa~enue )!JIH qiopM<J)aKTOpa (4) )l88T B03MO~

HOCTL ycTaHOBlfTL ITOBe)leHHe ·'Re i;;<t) H j.,,,,. ~ (t) B pe30HaHCHOii 

OOJIBCTH, 8 TaK~e 3Haqeuue BJieKTpOMarHHTHOrO pa)!Hyca IlHOHa 

8 \ 

j 
I 

~ 
! 

-o.s 

Ilpe)lcRa aa1rne 

~.I 

,. 

,. 
10 

w.r 

40 

JO 

20 

,o 

J_../I I "":t- ! I I ' . ns 1.0 1.5 l{Ge<I 

Puc. I. 
t 

I F,;<t)/ Ha OCHOBe qiopMyJiu ( 4). H ero cpaBH8HHe C 
cymecTBYIDl!IHMH ::mcnepllM8HTaJILHblMH 'A8HHhlMH. 

4D 5D .. ,. 
aD11Ge11P9.0 

Puc. 2. 
Ilpe)lCKa3aHHOe BhlCOK03HepreTHIJeCKOe none)leHHe /IB/ )!JIH /~(t)/ 
Hera cpaBHeHHe C BKcnepnMeHT8JILHhlMH 'AaHHhlMHo ! o6oaHaqaIDT 

'A8HHue ~pacKaTH /29/. 

9 



t ''i <.r;,, = 0.68 ± O.Ol F, (6) 

ItoTOpoe He3Ha1UITC1I1,HO rrpen.umaeT f -;l{OMHHaHTHOe ,lHal!eHne/
28/ 

di ) ( <r- > ,,. 0,62 F . 

KoM6HHHpyll 3TH pe3y1IDT8TU co CITCI!H81IDH.11MH npe;l{IT01IOllteHHflMH 

n acHMITTOTHllCCICOtl o6naCTH n npannnaMH cyMM -.,f = ..!_ f :)'...,.. F,;(t'J d t' 
,.. t' ., 

...... 

<l>=.!...f 
G ~ 

4 
00 .. 

f 'i?e F,;ct'J 
t'~ 

" 

-1'- F;;<t') dt 1 

t',. 

'ii 
dt':: T, 

(7a) 

(76) 

(8) 

HaM Yi'181I0CD npe.2(c!Ca38TD BUCOIC03HepreTHlleCICOe none;l{eHHe \IJOPM\IJ81C

TOpa /I 7,I8/ (pnc. 2), xopowo om1cuna~;ee H nocne;l{HHe ;l{aHHue, 

nonyqemme no OpacICaTn/29/. 

IlpH ITOMOlllH cne;l{yJOl!lHX npanHn cyMM: 

- _!_ 1°" t .... JF,;U')I d.t' :!.O 
':/4 - 'Jr t' ~ 

" 
Oo /Ff(t')! 
J··t .. ~1 at'?o 

':fa = (t'- 4 J11i 

(9a) 

" 
(3H81C paneHCTBa HMeeT MeCTO T01ID!CO npH OTCYTCTBHH Hynetl· y 

qiopMqiaKTopa), nonyqeuaux us Talc HasunaeMoro MO;l{ynbuoro npe;llcTaB-

11eHHll ;l{1Ill f;; {t) , M.11 113yqa,m nonpoc O cymeCTBOBa!IHH HyJieli 

qiopMqiaICTOpa. 

11CITOJID3YH HaH;l{eHHOe none;11eHHe ;l{11H ~ f;_ {t) B HHTepna11e 

i, ~ t.c. co , Ha OCHOBe ;l{HcnepCHOHHOro COOTHOIIICHHH Cie3 BUl!HTaHHil 

M.11 npe;l{cICa3a11H ITOBC,lleHHe ~(t) B npocTpaHCTBCHHO-ITO;l{00H011 

0611acTH, ICOTOpoe ITO;l{Tnepllt,llaeTCH HOBeiimHMH 31CCITepHM6HTa11DHUMH 

;l{aHHblMH ;l{O t = -4 ran2 /3□/. 

10 \ 

3.2((lCD)Jte 6.1111 npoBe;l{eH ITOBT.OPHl>ll-! aHa11H3/~9/ ;l{aHHWC 0 

ITHOHHOM .ifJOpM\IJaICTOpe_, no11yl!eHHUX ll, COTPY;l{HHl!CCTBe ·J)ub11a -·U Cl A 

Ha ny~Ke c,epnyXOljCICIDC :JIHOHOB .c HMITY11DCOM 50 ran;c/3Jj. l(e11D aHa-

11H3a - M0.2(e1IDHO-HepaBHCmdOe onpe.2(e11eHHe cpe.2(H61CB8.2(p8THl!HOro pa

;l{HY~~ ITH(!Ha Ha OCHOBe MeTO;l{a/20/, .npe.2(110lltCHIIOro H8Ml'I ;l{Jlll onpe;l{e-
' -- ' 

neHHH aneKTPOMarHHTHqro, pa;l{Hyca Jiel'.ICHX ff)(ep. co CITHHOM, 'paBHW,! :•.· . . 

HY~, fCOTOpUfi 6e;i M0.2(H\IJHK8l!HH .. MOXCHO .npHMCl!HU B c11yqae (I/OP1Hp81C-, 

TO pa ITHC>H~ • r, 
. MeTO;l{ OCHOBqll .. , Ba OITTl'IM8JIDHOM HCITOJID30B8I!HH' aHaJll'JTl'Jl!eCICl'IX · 

. " 

cnoiicTB . F,; (t) . B paspeaaiinon. ICOMnneICcHoii t, -n11oc1eocTH. C sTou 

neJiblO t . :-:ITJIOCICOC~l>. ICOH\IJOPMHO OT06palltaeTCll B YHHgiOIWl!DHUtl 311- · 

JIHITC B ,t -ITJIOCICOCTl'J Ta1t, ... llT96u 0611ac_u 3a.2(aHl'Jll 3ICcnepm.ienTaJib

HUX .2(8HH.11X n9na11a B l'IHTepnaJI -1.~ r-=- +l, a. paspe3• OTOOpa,HmCH Ha 

3Jl11Hnc •. ~a11ee MU HCITOJID30Ba11H_pa3110llteHHe THITa 

,. . . ,. M 

··F Ccet>J = 1 + E' A ... J3 ... [T,..(e) -4] 
~ ' . -~ , I 

(IO) 
1>1=4 

r;l{e 0003Hal!eHHH Te lite, l{TO H B <.flOpMy11e (2). 

~nTl'IPYll 22 3ICcnepHM6HTa1IbH.11X 3HaqeHl'JR H3 paOoT.u/31/, MU 

ITOJiyllH11H X 2 
=6 .81 .2(1IH 21 CTeneHl'J CBOOO)(U l'J 3Ha'leHHe pa.2(Hycafl 9/ 

<ll,. = o. 7I ± o.os F, (II) 

ICOTOpoe HaXO;l{HTCll B xopomeM cornacl'JH co 3HaqeHHffMH, rronyqeHHUMl'J 

HaMn/16 ,18/ Ha OCHOB8 aHa1!~3a ncex ;l{al!HUX, ICPOMe .2(8HHUX -:D«bna. 

- 'UC LA H ;l{aHHUX ~pacICaTH/29/ npH BUCOICIDC aHeprHHX. 8THM 

ycTpaHeHH'BCe COMHeHHH O npaBH11DHOCTH OCHOBHUX IlPHHI!l'IITOB - YHl'I

TapHOCTH l'I aHa1IHTl'JqHQCTH/32/ B c11yqae f;;(t) l'I ICOCB6HH.b!M cnoco

CiOM ITO,l{TBeplK;l{eHa ICOHCHCTeHTHOCTb COBMCCTHOro SICCITepmdeHTO 

'J)u,lo,rn - u CL A 1311 C .2(pyrHMl'J 31CCITCPHMeHTaMl'I, B ICOTOPWC 

H3MepHJIHCb 3HaqeHHH ITHOHHOrO ~opuqiaICTopa. 

II 



1:lO BTOpOM naparpaqie rn:aBl,l Ill npe,11n:ollteH HOBllii MO,lleJU,HO-He-

3aBHCHMl1ii MeTo,11/20/ onpe,11en:_emm an:eKTpo1.1arHHTHoro pa,11Hyca 6ec

cnl'IHOBl1X n:erKHX .H,llep, KOTopb!J:i OCHOBaH Ha onrmian:I,HOM .1rcnom,3OBa

Hl'IH npe,11non:araeMIDC aHan:HTHqeCKHX CBOttCTB an:eKTpouarHRTHllX qi'opM

<lJaICTOpOB. MeTO,ll npo,lleMOHCTPHPOBaH~ Ha npHMepax Bf,rnHCReliHJi 3JleRTpo

MarHWl'HOrO pa,11Hyca He4 , c12 , 0~6 H8 OCHOile )(aHmnc no )!HqitpepeH;_ 

nl'laRI,HWA ceqeHHHM ynpyroro pacce.attHH an:eKTJJOHOB na aTHX fl,llpax. 

OcHOBHUe pe::iyRbT8Tl1 ,llHCcepTanHH ,llOIOia,lll1B8Jl:HCb Ha pime 

ICOI!<lJepeHnHn, HanpHMep, Il Mellt,llyHapO,l{HOM- CHMnO3HyMe no cj)H3li!CEl Bl1-

co1rnx aHeprun H an:eMeHTapHb!x qacTnn (lilTpCJcKe Iln:eco, ·'iCCP, _:;.;..9• 

O!CTH6pH I97t r.), CoBel!laHHH no qmamce B38l'IM0,1ltlHCTBl1Ji a,llpOHOB 

npH Hl13Rl'IX 3Heprnroc (GMon:eH11ne' llCCP' HO.HC>pb, 1973 r~)' IXth 

Bnlaton Sympoflium on High Energy Harlron Ifrteractions, B~l/,ton-

fUrerl, HungAry, 12-18-,June, 1~74; XVII-fnternationAl Conference 

nn High Energy Plwsics (London, July 1-10, 1974), i,;OBelll8HHH no 
~ ' .! -, , .: ·' 

Cl1Jl:bHl1M B3aHMO,llettcTBHHM npH HH3RHX aneprnroc (MPKYTCK, 22-26 liIDJJ:H 

1974 r.) H ony6n:H1COBaH11 B paooTaX / 8,IO,lJ;,I6-20/2. 

,, 
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