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Hsyt1emre CH.1II,HHX Bsrumo,n:ettcTBmi B,IU>OHOB npnBe~o sa noMe,wme 

I0-15 ~eT K o6HapyxeHliIIO 60JII,moro tmMa ~os6y,r,n;eHHax B,IU>OHHHX 

COCTo.RJmtt•- pe80H8HCOB. IlOCKOJII,RY o6paSOBBJme pe80H8HCOB.IlPHBO,ll;llT 

K .MHOI'O'i8CTINH!lM KOH8lJHHM.COCTOmmRM, pema.Iallmi BKJI8,Il;.B HCM8.I(O

Bamr8 TaKllX peaKIUrli BHeCJia'KaMepHrui MeTO.D;llRe, KOTOpM B STOM 

c.nyqae _HMeeT onpe,n:MeHHae npellMYI!leCTBa nepe,n: ,n:pyrllMll MeTo.u;nK8Mll. 

Ka!raJm C o6pasOB8HlleM peSOH8HCOB·cocT8.BJIJllJT 60JlbllIYD .I(OJID 

B nOJIHoM ce-qemm ,H noaTOMY BOSMollteH·· Bonpoc 06 sxcnepHMeHTmHoM 

BH,n:e~emm peaKIUrli c pesoHaacaMH B xoHetmoM cocTomwi. Pacrra,n; 

pesoHaHCOB npn 8TOM '.--nOSBo.im~T c;mpe,n:~Tl, K.JC cmmoBH8 ·COCTOJIHHJi, 
.- . " ' 

· TITO CYJJ18CT}l6HHO YBeJIRtmBaeT HHqJOJM8IlJD)·06 aMIIJIHTy,n:e nponecca,-

8TO 8RBHB8.718HTHO HCilOJII,80B8HHJ) llOJISIPH80ll8.HHOro IlY'JKa WIH Mmllemr 

wm lite HSMepemm IlOJISIPHSamm BTOplltmllX ~o~o_B. Oco6eHHO np:e;B-

~8K8T8~~ KBa8,H,n:BJXTI8CT~e pe~! _ a.MII,?Ili~Y.D:H K~ropHX JIBJIJmTCH 

rrpaxTll'?l3CKH ~ o.Inioli:~eMaTWJeqxoit nepeMeHHott. 
?, • , ,'"!-. <. . ,' . 

B H8CTO,!IIIleA pa6oTe no,n:po6HO HCM8.D;Yl)TCH peaianm napHoro 
,; • . . t- . - . 

o6pa80BaHWI pes_OH8HCOB . B X p ,, -B88HMO,n:effcTBIDIX •. 0CHOBHOi1 :ntcrre-

pHMeHTaJI:&HHI .lUlTepHaJI, Gil.II no)lyqeu npH oGJiyqeHHH .4O,-,caHTHMeTp0B0I 
. t •- ' . . . .. . 

lltH.I(KOBO.I(Opo.In{oft KaMepa Ti -MeSOHaMH c llMilY~COM 2,34 ThB/c. 

.ltifccepTanwJ COCTOHT HS 3 r~aB, 88lUlJ'.R8HRJI H npMOllteHHH. 
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B nepBOH rJiaB8 paCCMOTpeHU OCHOBHHe MOA8RH, HCilORb3yeuHe AnH 

onncamm KBasn.n:eyxqacTH'IHHX pearunrli 

I ][ - a b, (I) 

B KOTopmc a n (wm) b .IIBJI.flIOTCJI pesoHaHCaMH H pacna.nruoTCJI Ha 

,nBe wm HeCKOJII,KO tJaCTHU. 

Tmrn:tJHl:lM CBOHCTBOM KBa8n,n:ByxtJaCTlfCJHIDC npoueccoB JIBJIJ18TCJI 

6ucTpoe na.neHHe ,u;Hqxpepe~aJibHoro cetJeHHJI c pocToM KBa,I(paTa 

nepe,naHHoro 4-HMIIYJII,Ca / t I. 3To 06cToJITeJII,CTBO Haxo,u;HT ecTecTBeH

Hoe o6~JICHeHHe B paMKax TaK HasuBaeMHx nepncpepHtJec:iwx Mo,neJien, 

KaimMli JlBJI.IIIOTCJI MO.D;8JII, O,nHOtJaCTH'IHOro o6MeHa wm MO.D;8JII, IIOJIDCOB 

Pe,n;iKe. OrMetJaeTCJI,tJTO BUTeKaD~aH ll8 ~e6pu TOKOB MO.D;8JII, IWPWILHHX 

narpaHxHaHOB Morna Ou 38.M8HHTb OAHOtJaCTHtJHYD MOA8Rb C ee HaHBHHM 

IlOAXOAOM.nanee OilHCHBaeTCH ~HTHBHaH KBapKOBaH MOA8Rb H T8CHO C 

Heft CBJI8aJ!Hl:IH .IJYWILHHH no.roco.n MO,neJm BeHeUHaHO.' B CBJISH C 8KCIIepn

M8HTBJII,HUMH TPY.D;HOCT.RMll npn BH,D;Memm KBasn.n:eyxqacTHtJHHX pearunrli 

no.D;tJepIWBaeTCJI nOJieSHOCTb 6oJiee o6~ero no.roco.na (KaKHM JIBJmeTCJI 

MO.D;8JII, BeHeUHaHO), B KOTOJX?M aMIIJmTy,na MI-IOro-cracTHtJHOro npouecca ," 

paCCMaTpHBaeTCJI B l{MOM, a OimCa.HKe KBa8H.D;ByxqaCTHtJHOH peaKUHH 

HBnHeTCH ee cneACTBHeM. 

Bo BTOpott rJiaBe o6CYJK,D;8.IO'J.'CJI KaH8JIH peaKUHH. 

j[;- f' - p r,.,. 71"+ 7[- (2) 

r -t t - ~ 
1i F ·-'--" P 1[ Ti 7i ri (3) 

Bi,r,neneHHUe Ha ocHoBe uaTepnana,nonytJeHHoro npH oOnytJeHHH 40-caHTH-
~ 

M8TpOBOR XHAKOBOAOPOAHOK KaMepu 7T -M830HWUI C HMnynbCOM 2,34 f3B/c. 

06ctJeT C06HTml H BH.D;8JieHHe KaHWIOB peaiaurl\ IIPOBO~HCb Ha 3BM C no

MO~IO reOM8TpHtJ8CKOH H IWH8M8THtJ8CKOH nporpaMM, B OCHOBY KOTOPHX 

6HJm IlOJIOX8Hll CTaH,ItaPTHM reoMeTpHtJeCKM nporpaMMa I-3 H 

KHHeMaTHtJeCKaH nporpru.wa IO-IO, paspaOoTaHHUe B BU OIDili. 

4 

4 

·( 

KmieMaTHtJ8CKRe xapaKT8IJRCTlIBH C06HTHH C IIOMO~IO nporpaMMH 

TIAMC 3aimCHBaJmCb Ha JI8HTY CYMMaPHHX pesyJII,TaTOB, KOTOPM 

CJIY]tWia HCXO,nHOH HHqJOpMaUHell ~ nporpaMMH CTaTHCTHtJ8CKoro 

aHa.mrna MHHHCTAP. Boero 6HJio BH.D;eJieHo 3469 co6uTnii pearonm (2) 

H 2906 C06HTd P88KUHH (3), tJTO COOTB8TCTBY8T cetJeHHJIM; PaBHBM 

3,74 .± O,II M~ H 3,07 .± O,IO MC cooTBeTCTBeHHo. Hs~eime 

.nBYM8PHUX pacnpe,neJieHHH 8qxp8KTHBHHX Mace h1 ii~ p vs . m Ti t ii -

H m r,+p v~ m 1T'1-1f-1T' B peaKUHJIX (2) :II (3) IlOKa8aJIO HaJIHtJHe 

60Jibmoro BKJia,I(a coBMeCTHoro po,imeHHJI pesoHaIICOB 

if t p - f ~ At+ (4) 

7ft p ._ W" Li +t (5) 

(cM,pnc.I n 2). Jt,rJI oueHKR cetJeHHft po:a:.iteHHH n napaMeTpoB pe

soHaHCOB B peaKUHJIX (2) n (3) npoBO~aCb annpOKCHIW.l{HH -pjJy

MepHmc pacnpe.n;eJielid 8¢(peKTHBHHX Mace M8TO.D;OM MaKC:IIMaJII,HOro 

npaB,IJ;ono,no6ru/I, 2/. lllio'l'HOCTb co6HTHi1.Ha 'ABYMepHoft ,nn~paMMe 

OilHCHBaJiaCb BHpallteHHeM . 

( 
w w ,..__) - ~ ~ N . 

f ( YY'lr.tp , m,,+li-(1i'J) = { z . -y:;- + w;( 1 (6) 

r.n;e U.,1 - .n;OJIJI KaHaJia o[_ ( ; ad..,. 1), Wrs - BupallteHHe ~ 

qiasoBoro o~eMa tJacT:im KOHetJHoro cocToJIHHJI pearunut (2) wm (3). 

3aBHCHMOCTH W~ ~ KaHaJIOB C ·o6paSOB8Hl118M peSOHaHCOB co.n;ep-
' 

JtaT COOTB8TCTBYDJlll8 peJIJITHBHCTCIW8,~YHKUHH BpeftTa-Tol:rHepa, 

.D;MeHHUe Ha qia30BHH o~eM pacn~a ·. pe30HaHCOB ; ~ ~HOBHX 

co6uTd ( oL = rp ) np~nonaranocb W p =I ; I"' -HopMMpoBOtJ-

HHe HHTerpa.nu. lJJieH!l W..: , BlltraCJiemrne M8TO.D;OM MOHTe-Kap.rro, 

YtJHTHB8JOT BJmJIIme "oTpallteHd" pesoHaHCOB IlpH 8aMeHe TO;J{J'.t8CTB8H-t ... ' .. 
HHX 7i -M880HOB. 

PesyJU,TaT:s annpoKCHMal{IDI npne.n;eHH B Ta6Jr •. I H 2, npHtJeM ·~. ,. . ;. 

~ OIIHCaH:IIJI ( - M880Ha BM8CTO qiyHianm BpefTa-Tol:rHepa 
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HCilOJll,30BaJiacn qJYHRUruI raycca, a lI)U! cJ -MesoHa npnBe,ll;elW 

napaMeTpH, no.nyqeHHHe c IIOMO!llnIO Toi! H 'APYI'Oii g>yHKIUrn. OT.mrrrae 

Mace H IIIHPHH pe30HaHCOB OT 3Haqemrll:, BHTeKaIIJllHX H3 aHaJIB3a 

ynpyroro pacce.lllmll, IIO-BH,JtHMOMY,CBH3aHO C ~eM OOCTOJlTeJII,CTBOM, 

qTo ,ItIDJruvmKa nponecca oopasoBa.HRR: pesoaaHca Y'fflTHBaeTCH B (6) 

mma, npnc5.mmeHHo: B BHpal!temm: lI,1U! nmpH!W Macca pesoaaHca sa

MeHRJiacn sqqieKTHBHoii Maccon qacTHU OT ero pacIIa,zta. B TaOx. I 
H 2 IIPHBe,ll;eHH TaroKe napaMeTPll, IIOJIYtJ6HHlle IIPH aIInpoKCHManHH 

IIJIOTHOCTH BepOJITHOCT.H B IIOJIHOM <pa.30BOM npocTpaHCTBe BHpallteHHeM 

.f ~ ? 2~: [ W..( rn.-:r, mjj; 1tt•i) + ~ ( ~1::p ,YT111"/1rcr•1)] ,C7> 
3aBHCfilllHM TOJil,KO OT 4 3qx'feKT.HBHHX Mace. Pa,cnpe,ll;eJ.teHHe (7) IIPO-

. ' . ··~ . 

B6pH.110Cb Ha pas11rpaHlillX M6TO,l(OM MoHTe~Ka~o COOHT.HHX peaianrlt 

(2) H (3). B OOOHX CJIY'IaHX npoBepmi:,1];8,718. xoponm:e pe_sym,TaTH. 

IlpH oIIHCaHHH sKcnepHMeHTam,Hllx··bd6HTHi peaRU>IB (2) pa?IIpe,ll;eJie

HH.RMH (6) H (7) HaOJIIO,ll;aeTCJl xopbniei:corJiacHe IIapaMeTpOB,IIOJIY

qeHHWC B qiasoBOM npocTpa~cTB~ 1J Jia_',l(~arpawe m.,,-+:n- V Sm:Ji+p 

(TaOJI. I). 3TO He HMeeT MeqT~ B ·t:11y:;~e. p88.XIUIH (3) (TaOx •. 2) 
. ..: "\ .~ ', ·. _:;_· :.;:... ' . . 

q70 1 c1topee Bcero, cBaaaH~ .... c ;\, ll.J>H~~HJ:eHHW OIIHCaHH811 

GJ -M630HHOro MaKC~a..ciiJo~:;. qTO nmp~a rw ~ .I2 M:rn 

cpaBH1™a c paspemeH~e·wno/i®eK;~B~oii'Macce rri~+1r-1r• )~ 

.I(a.Jiee nsyqaJioci napHoe o6pasoB~e pesoHaHCOB B peaKUHmc(4) H 

(s/3-6/. ,I\Hippe;eH~aJU,Hlie ceqemrn H axeMeHTli O,l(HOBepmHHHHX MaTPHU 

IIJIOTHOCTH peaoHaHCOB cpaBHHBaJIHCb C npe,l(Clta3aHHRMH M0,1(8JIH O,l(HO

qacT~oro OOMeHa c norJIO!lleHHeM (OPEA)/3/_ YqeT OOMeHa TOJIDKO IIHO

HOM BOCIIpOH3BO,l(HT xapaKTepHCTHKH peaKtUIB (4) JIHIIIl, KaqecTBeHHo, 

B TO Bpewi: KaK B CJIY:ae pe~ (5) Y'i8T OOMeHa T_OJII,KO f -
-MeSOHOM npOTHBOpeqnT 3KcnepHMeHT8Jll,!!J™ ,l(aHHllM. "Pe,ll;llte3anHH" 

. . ; ~•.:.::~ . . , I 

3THX o6MeHoB oIIHcaHHH He yJIY1imaeT. '.ilpH annpoKcHManHH d lJ / d f 
I 

( f :: f - tm,n) 3KCllOH8HUHaJIDHOii saBHCHMOCTb!O no.nyqelill 3Haqemm 

IIOKa3aTeJieii 3KCIIOH8HTH, paBHue 8, 51( t 0, 5 2 r:rn-2 lI)U! 

8 

·1 

l'1 

',L_· ---r---- --r: I 

Tc ·Tu TA 
' ' ' 

\ 

~ 
' \ / 

'"'' ' 
TN Tu . Ts 

PHc. 3. lpeaeCHli8 ,l(HarpaMMH, BHOCJl!llH6 BKJla,I( B peaKUHD 
:Jif-p - ..f' oa -1- ..-. 

10 
c:-' 
~8 
-0 

...§_, 6 

~~4 
~ 
N 2 

1 0 

• 2.302 GeV 

x 2.194 GeV 

case* 
-1 

PHc. 4. 3aBHCHMOCTb ,l(HippepeHIUfaJlbHOro ceqeHHH peaK~HH 
--rf: OJ\ ... + 
✓I p - .P ,4. OT yrna BHJieTa pesoHaHCOB 

a c.u.H. 
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3 

' ', Ts 
' ' 

2 

1 
ol'h ri_', 

1- - - - -
_
1 

~ Tu ___ o 

T 

,, ,, 
,, ,, ,< ;'\' "' 

-2 ~"it'" 
-3 
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-1 

PHc~ 6. BKna,nu ~peBeCHWC ~HarpaMM (pHc. J) B aMIInHTY~Y 
.. .,,., 11. 

<le3 H3MeHeHHH cnHpanLHOCTH ( 0 ¼ IT (0 ) I ,2,> • 

10 

11 
~-

j 
'1 

pea.mum (4) B HHTePBBJie 0~ t ~ 0,3 nrn2 H 2,84+0,34raB-2 NIJI 
peamnm (5) B HHTepBaJie O,I ~ t' ~ 0,6 I'aB2 • -

B ra<ln. J JlP.HBO,ItliTCJI Bee I9 8JieMeHTOB CUHHOBOA MaTpH-
. . 11 " tt .. , 

Inl UJIOTHOCTJ! ~ ( c.J ) -MeSOHB. H BS06apa .c1 B CBCTeMe roT-

TqipH,Ita-JllleKCOHa B HHTepBBJie O ~ f/ 6 0, 2 (0, 6) ThB2• MOJWO 

BH,IteTL, tl'l'O CYJQeC'l'BeHHO OT~ OT HYJIJI npaKTHlleCKH OK8.3HBa-, . . . . ' 

DTCJI TOJll,KO paspemeHHae npB t =() SJieMeHTH a~ 1 a 2 J aJ I a1Z I a,; • 

TaIGIM o6pasoM, HS I2 HeSaBHCHMHX cnHpaJII,HIDC aMIIJmT~ ( Av A 4 I 
,. * 
T (8) lfi> (>-v/'A - cimpa.n::r,HocTH BeKTO:[)Horo MesoHa H Hso6a~) 

. "• .· •. . . . : · ... , . It 

B 60JIJ,mOM mrTepBaJie yrJioB paccemm.a: 8 cy111ecrBeHHwm, no-

BH.ItHMOMY, HBnHllTCH ronLKO J,paspememme llpM 0" =0, 8MIIJIHT~. 

Ha 8TOM OCHO:eamm npeWJ:OlleH <peHOMeHOJIOI'Ht1ecrurft aHBJIHS CllBp8.7II,

HWC aMIIJmTYi4 , 5/, KOTOp!:d\ ll03BOJIHJI YC'l'aHOmJTL B peaitnHH (4) 

npeo6Jia,n;aHHe ~TY.Itll < 0 '1/z/ T { 0"f / ·-f/1. ) npH MBJWX yrJIBX e·w, 
. . ,· . . 

t!TO ecTeCTBeHH!iM o6pasoM 06-LJICHJieTCJI 60JIJ,nmM BKJI8,ItOM Mexrums-

Ma nzoHHoro o<lMeHa. B CJIYt1ae pe8KllIDI (5) npeo<lna,naHHH KaKoA

Jm6o 8MIIJIHTY.Itll _He Ha6Jm,naeTCJI • .AHSJIHS CllHpanI,HIDC 8MILlllITY.I( 

npoBO,I(HJICJI Ta.Kllte B p8MK8.X a,n;,n:HTHBHOft KBapKOBOA MO,I(eJIH. IlpoBe-
, . . 

po'ml:le COOTHomelil!JI Meir,ny 9JieMeHT8MH CIImlOBOA MaTpfiltH llJIOTHOCTB 

peSOHSHCOB, BOSHHJtallltHe B 3TOH MO~enH,BWOJIHJDJTCJI B peam:JJUIX 

(4) B (5) ,wIJI yrJI~B. (J ft~- IIO H. 0 11
~ 300COOTBeTC'l'BeHHO. 

B rperLeH r~aBe npHBO~SITCSI npe,nCJtaSaIDIJI 8JII'86pa 'l'OKOB NIJI 

pe8KllIDI (4) :e6JmsH nopora161• IlpewrollteHHJ:d\ BaAH<leproM MeTo,n 

nOJlY'ieHBJI pesyJILTaTOB 8JII'e6pa 'l'OKOB C llOMOllll,D HeJrimeimwc 8~ 

<P3KTBBHHX JiarprumHaHOB. HHBaPHaH'l'HIDC O'l'HOCHTeJILHO rpynna s u ( 1.) X 
. . , 

SU(ZlnosBOJIJie'l' cyiqecTBeHHo ynpocTHTL BHt!HCJieHHJI H paccMaTpHBaTL 

CJJOlERlie .. pea.xmm, HS_YtJeH.He KOTOPIDC B 06H'mOM no,nxo,ne Te:xmrqecIGI 
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oqem, Tpy.nno. True, CYMMa ,IU>eB8CHHX rpaqJHKOB p;i:c .. 3, r,ll;e :KalK,ll;M 

H3 Bepml!H K.Hpa.m,HO-HHBap.HaHTHa, BOCilpoH3BO,ll;HT pesym.TaT -a.nre6-

PH TOKOB ,nJIJI pearonrH (4). llcnOJib30BaHHe MeTO,ll;a 8JII'e6pH TOKOB 

npn m.mym.ce Il-Me30HOB 1 ;la, B006nie roBOP.fI, He3aKOHHO. 

0,nHaKO eCTb rrpHMepH, KOr,ll;a npe,ll;CKa3aHH.R: 8JII'e6pH TOKOB xopomo 

cor~aCYIOTC.fI C 3KCnepHMeHTOM ,ll;OCTaToqHo ,ll;aJieKo OT nopora perum;i:A. 

B OT~q.He OT ,ll;pyrIDC pa6oT HaMl'I noMe,ll;OBaTem.HHM o6pa30M 

YllHTUBae:rcJI BKJ!a,n B aWIJIH:ry,ny H306apu fl (1236) BHe ua.ccoBoff 

noBepxHOCTH. IlpH onHCaHHH peaK!UiH (4) HCITOJ!b3YDTCJI cne,nyn~He 

ocnoBHUe npe,nnonoxenHn/6/: 

I. 3qipeKTHBHHe ~pammaHH n~eHH H3 :mpa.m,Hofi ~awuw 

,n.,m A1-, ~ - H J' -MeaoHoB, BK7IB)q8Jl HYKJIOH H Hao6apy ..1 (1236) 

(BRJia,ll;OM ,ll;pyrIDC B03MOlKHIDC COCTOmmfi rrpeae6peraeu). 

2. IIpe,ll;ITo~araeTCJI "Mru<CHMaJII,HM r~OCTI,"·, T.e. BepmHH

HHe CM3H co,n;ePlJtaT He 6o~ee rrepBmc npoH3BO,nHHX OT MeaoHHmc 

rro~efi H He CO,ll;ePlJtaT npo.H3BO,ll;HIDC OT 6ap.HOHHIDC no~efi. 

3. IIpe,ll;ITMaraeTC.fI paBeHCTBO KOHCTaHT BeKTOPHOH H aKCH8JII,H0-
2 ' Z 

BeKTOpHOH CB.R:3eH ~ r ·= ~A .DdecTe C COOTHOmeHHeM tt!A = 2 Ynf 
MeJK,Izy MaccaMH A

1
- H f -MeaoHoB OHO npHBO.nHT K H3BeCTHOMY co

OTHomemno KaBa6apMmH-CYaYKH-~Ms~a-Pnaay,ll;Jl:HHa. 

4. B-COOTBeTCTBHH c 8JII'e6pofi TOKOB YllHTIIBaDTCJI Tom.Ko 

.E;PeBecnue ,n;HarpaMMH p;i:c. 3, T.e., npeHe6perae:rcn,nanpHYep,Boa

MOJKHHM nor~omeHHeM B Haqa.m,noM H KOHeqttOM COCTO.fIHH.fIX. 

-SaMeTHM, qTO 6~30CTI, aneprHH fs K nopory perum.HH (4) 

He orrpaB.nHBaeT rroMe.nnee npe,nnonoxeHHe,nocKoJI&Ky ,naxe Ha ca

MOM nonpore pea.ruum (4), l'So ~ 2 ThB, B r N -B3a.HMO,ll;eHCTBIDl 

OTKPHTO MHoro Heynpyrnx RaHaJIOB H ynpyroe "ii N -paccemme m,ie

eT JIBHO ,n;Hqiprum;i:OHHHH xaprucTep. TaKHM o6pa30M, OJKH.naTI, MHm-
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KOM xopomero onHcaHHR peaKIOIH (4) ,naxe npH wnwc 3HaQeHHRX 

S - S l'1 {, B STOH MO,Il8Jll1 He c;re,nyeT. 
~ 

O6mrui: Jmpa.7II,HO-llHBapHaHTHM aMIIJrnTy,na B TaroDC rrpe,nnoJio~e-

HIDIX CO,Il8plKHT IO CBO6O,D;1mx rrapaMeTpOB. A,ill HX orrpe,neJieHHJI 1'IC

IlOJII,3OBaJIHCI, aKcnepHMeHTaJibHHe ,naHHHe no do'.la' '•iJ Bperuuurn. ( 4) 

npH aHeprumc B c.~.H. 2,194 ThB H 2,302 ran131 (CM. PHC. 4) H 
~ ft 

no CllllHOBOft MaTp~e llJIOTHOCTH f -Me3OHa l1 1'130Oapll .1 npl'I 

8H8Pfi!H 2,302 ra~3/(Hrur6o;ree cyiqeCTBeHHHe aJieMeHTll IIOK83aHll 

·Ha pl'IC. b) - Boero l'ICil9Jib3OBaJIOCb IOb 8KCnepliMCHTaJibHHX TO'l'8K. 
1 

IlOJIYl!eHO 3Ha4eHl'l8 '-- =370, 4TO osHa'l'aeT corJiacHe Teop1m c 

8KCnepl'IMCHTOM UPI'! y;i;noeHHllX 8Kcnepl'IMCHT8JII,Hl/X oum6Kax. RaK Oll

JIO ITOK83aHo/4 , 5/ ,• OCHOBHOH .BKJ!a,D; B peaYJ\IH'l (4) ;i;aeT Ilpl'I MaJillX 

e,t 1 I~( "'A ) 
yr;rax aMrurnTy;i;a < 0 · 'I:! I u ) I /z , 'l'TO ecTeCTBeHHHM o6pa-

8OM 06'.bRCRffJIOCI, npeo6Jia,D;aIDI8M MCXaHl'l3Ma ITJ,IOHIIOro o6r.iena. Ha 

PRC. 6 llpl'IBe~eHH BKJ!a,D;ll B 8TY aMllJil'ITY.DY OT OT,D;eJinHHX .npenec-

HllX rpa1'llKOB. Thl,Juio, 'l'TO npv, MBJillX 
~ 0 npoKCXO,IlllT Bl/qV,TaHV,C 

aMilJIHTY.Il, B pesyJII,TaTe KOTOporo none,neHI'!e ITO.'lIIOi1 al,'.11.'lllTY~U 

OilJICHBaeTCJ{ TI-l,i83OHHllr,1 ITOJIJOCOM. B CHJJ3ll C 3'fl:J.- 38M8T}:M, qTO 

,JlJIR OITllCaHYIJI neiCOJil()THOro 3HaqeHV.R cl. 6/.-1. cos 6 f( HW:i IlOHD,ll,OO}:JIC.11 

HeqJll8J19'ecirn: 60JibilIOti BKJ!a,D; Tpl'IJIY1Heil11ott, KOW.Ommuim npmrnBO,ll;HUX 

B p 1t Ti -B3al'!M0,nellcTBHe 

l - ➔ - r - d ➔ ➔) . ,lr.r"" -d( ( fµ · it X dt'h - ;;, f,..v · /i X d/ii , (B) 

- , .. "\_ f £ 
r.ne frv = Orf~ - V,1 y,... • Mll ITO.'JY'IIIJJJI! 3Hll4CJU1e ~ -0,5, 

'l'TO CHJibHO YMeH1>DJaeT BY.JIM ,Illlarpaw.:H TTt ,... 1 t £ (11s aKcnepu-

1::eHTa o:-,;J:,naeTCJI 3H8'-!811Vi8 - 0,2:i ~ E ~ u), Krrn E3BCCTHO, B 

p.;o,ne.m1 CJPEA TaKOe yr,ieHhhlCl!l'.!8 dopHOBCKOH aJ!JJ.llllTY}-Ul BO8Hl'IY.ae1' B 

pe3yJir,TaTe IIOPJIOll{CHI-Lf1 }l ll8'iaJII,HOM l'I KOHe'l'HOM COCTORlilU!X pea){-, 

~H. Tamnn o6p&30l,i, a11u1.wm1e rrapaMeTpa c ~ -0,b, no-lll'l,II,l11v:OMy, 
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(1) p1~poo 
(2) p3;-p" 
(3) p~-PI~. 
(4) Re p'o 
(5) P'_, 
(6) Re PJ1 
(1) Re P1.-1 
(8) Rep~ 
(9) Re P~

1 

(10). Re~;, 
(11) Re PJ.~ 
(12) R ,p1o_po.-1J e 3/ JI 
(13) Re<Ao,_p-10) 

JI JI 
(14) Re pj; 
(15) Re Pt JI 

(16J R cp'o-po.-1J e 3.-1 3.-1 
(17) Retpo,_p-10) 

J.-1 J.-1 
(18) - pi-, Re 3.-1 

(19) Re Ai' ,l-/ 

Ta6JIHrta '.3 

_poll .. .,. wo,1t-t-

QO$t~a2 oo$t~a6, 

i-0,609 :t 0.043 -0,315 :: 0,042 

f-D,284 :t 0.044 -0213 : 0,041 
'· 

0.346 :t 0,117 ·0.115 ~ 0,091 

0.070 :: 0.018 -0,078 : · 0,017 
0.002 :: 0.020 -0,033 :: 0,021 

-0,010 :t 0,022 -0,049 : 0,020 
0,005 :t 0,019 0.021 ·: 0.019 

0,053 :t 0,046 0,001 : 0,040 

0,018 :t 0,041 -0,021 :: 0,050 
-0,062 :t 0.059 -0,020 · :: 0,051 
-0.002 :: 0,048 -0,061 : 0,046 

-0,119 :!: 0,033 - 0,018 :!: 0,030 

0,05( :t: 0,030 0,1511 ± 0,02g. 

-0,019 :: 0,017 -0,001 : ·0,011 

-0.002 !: 0.016 0,011 :: 0.011 

0,021/ !: 0,021 0,023 !: 0,025' • 

0,000 :t qo21 -0,013 "t 0,025 

0.055:: 0.014 (1i053 :: 0.016 

-aooo :: 0.015 -0.004 £ 0.016 
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CBli,ltSTeJII,CTByeT o H8JIHlmll cwn.Horo nornomemui: B peamnm (4). 

B STOll CBJI3H npe,nCTaBJ!Jl8T HHTepec ll3Y'J8Iill8 B paMKax irn:paJll>HOH 

,IJ;HH8MHKH npou;eccoB c o6paaoBaHHeM pesoHaHCOB, Hanp~ep, pea.K-

D;HH Ti N-➔ ii A I 7i N:.... f /J I r N-- 7[ _t,. JI T.n.' C Y'J1iTOM 

BJirumIDI OTKPHT!:lX Heynpyrmc KaHaJIOB BBe,neHReM nornomeHJ1SI no 

aHaJior:r.m c Mo,nem,10 OPEA. 

B npMo~emm RSJIOX8H MSTO,IJ; nORY1JeHl1SI KllpaJll,HO-HHBapHaHT

Hl,IX CBJI88H H npHBO,ItflTCH HeKOTOp1,1e ,neTaJIH BlRHCReHHH ,npeBeGHHX 

,nl'IarpaMM Ha SBM. 
CifoIJMYRHPYSM OCHOBHHe pe3yJII,TaTH ,nl'!CcepTaD;HH. 

I. Ha OCHOB8 MaTepHaJia, IlOJIY'JSHHOro npH OMY'J8HlllI 40-caHTHMe

rpoBoa XH,l(KOBO,nopo,nHoa KaMep1,1 rr+ -M830HaMH c HMIIYJibCOM 2, 34 r:rn/c, 
. + t t - -·t 

6wm _ BH,IJ;M8Hl,I KaHaJil,I pearunrli 7[ f - f ii: Tr u 1-1 ll f -;> 

t + - 0 p if 'Tr 7r ,r H onpe,neneH1,1 me ceireHHH, paBH!,18 3, ?4 :t O,II H 

3,0? :tO,IO M6 COOTB8TCTB8HHO. 

2. Onpe,neneHH ceirelllUI o6paaoBaHWI n napaMeTpH pesoHaHCOB 

B 8THX peaKD;HHX. JlJm 8TOro paspa60T8.H COOTBSTCTBYlll!HH MeTO,IJ;·, 

yirHTl,l:BaJ1IlllIB TOllm8CTB8HHOCT1, Ir'-Me30HOB B KOH8'11IOM COCTOHHHH. 

3. Onpe,neneHH ,nl'IqxliepeHD;HaJll>Hl,18 ceireHHH H CnHHOBHe MaTpH-
. + ~ + + f- ., ++ 

IJ;l,I IlJIOTHOCTH pe30HaHCOB B peaKD;HHX 1i f 4- _f A 6-1 F: f ➔ c..i A · 

4. IlpoBe,neHO cpaBHeHRe 8THX ,IJ;aHHIDC c rrpe,nCKa38JIIDIMH MO,IJ;e

RH OPEA. YireT o6MeHa TMl,KO nHOHOM BOCl1POH3BO,nl'IT xapa.KTepHCTH-
f- ,, ++ . 

KH peamnm h f ➔ f Ll JIHIIll, Jta'leCTB8HHO, B TO BpeMSI KaK 

Tt +? ,,. ," J\ +-+ .• "·· B cny'lae peaKIJ;HH --+""' u Y'J8T OumeHa TQJII,KO f' -Me30HOM 

npOTHBOpetraT 8KCnepm.1eHTaJll>Hl,IM ,IJ;aHHllM. "Pe,ItlK88aD;HH" 3THX 06-

MeHOB HS yJiyqwaer OilHCaHHa. 

5. B1,1noJIH8H qJeHOM8HMOrH'18CKHH aHaJIH3 cnHpaJII,HJilX aMIIJIH-
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--- - f ,. ++ - -~ 
Ty,n. B peaianm Ti ,° - f .1 - - C IlOMJll{!>IO STOro aHamISa Hail-

,neHO ''npeo6Jra,nrui1:1e aMIIJIHTY.nH ( (} 1/i J T ( 6 ") / '1/2) : npH MaJIHX 
- • - ·- .- - - -- ;tr 

sHaqelillJIX yrJia paccemm_q 0 ~ qTo ecTeCTBeHID™ odpasoM oeh,Hc-

MeTcH 60JII,llll:1M BRJia,nOM MeXaHHSMa IlHOHHoro OdMeHa. B ~ae 
+ - (, ++--- .. _ - -

perumim TL f ➔ c..; .1 npeo611aJ1,amrn KB.Koii-JIBdo · aMIIJIHTYJl.ll He 

Hael.mo,naeTCH. 

6. AHaims cn1:1p~HllX aMMHTY.n npoBe,neH B pa.MKax 8,IOJ;l1THB

Hoii KBapKOBOii Mo,ne~. IlpoBepoqH!le COOTHomeHHH Mellt.DY SJieMeHTa-

Ml:1 cnHHOBOH MaTpm.m IlJIOTHOCTH pesoHaHCOB, B03HHK8JWll:re B STOH 

MO,ne~. He HapymaIJTCJI B 
t- (J ++ 

1-1· F')· ➔ c:J ~ t:. +-+ 
peaK{\HJIX 'Ii f - f Li 

., --- ,IJ,1lJI yrJIOB 01'~ ir0 H elf i 30° 

COOTBeTCTBe-lJHO. 
+ 7. Ilo~eHll rrpe,ncKaSaHM Mredp1,1 TOKOB ,IJ,1lJI pearunm Tr f -

,, ++ - . - - ,- -f 4 BdRHSH rropora. IlocJie,noBaTem,Hll~ odpasoM ytJTea1,1 BMB.nli, 

BOSHHKaJalll:re BHe MaCCOBOH IIOBepXHOCTH HS_odapll L1 (I236) B rrpo

MeJKyTO~HOM COCTOHHHH. 

8. Cos,naHa rrporpaMMa BllqHcJieHHH ,npeBeCHHX ,nnarpaMM Ha 

oBM. Hcnom,soBaHHe STOii rrporpaMMH ~Yllle~TBeHHO yrrpOCTMO pacqeTl,l 

(ocodeHHO B ~ae ~arpaMM. C H30dapoA B npoMeJ!tl'TOqI{OM COCTO

.mmn). 
. --, t . " ++ ·- -

9. ~ peaK1¥iH if f -1>f 4 rrpoBe,neHo cpaBHeHHe Teopmi 

c sKcrrepHNieHTOM rrp~ sHeprIDIX B C~I\.H. 2,I94 n 2,302 ThB n.Hail

,neHo corJiac1:1e IIPH Y.nBO~~llX aiwrrepm,'leHT~HllX OllWdKax.- Il~H -
·,• - .. . ._ _,.;, . ,. .. . . 

aTOM BOSHHKaeT YKaSaHHe Ha 3aMeTH!lA BMa,n rrorJiomeHHR B dMlIJIH-
TYJI.Y a~olt p~aKiui~~ _, --_ · · · - ·~ · --- -· - ·· · 

· .OCHOBHl:le pesym,TaTH ,nHCcepTarum ,Il;OMa,D;llBaJmC!, Ha MeX,Jty-
- •. r. - ,.., "_'.-;: • ·• •. ·; .. •· .'• , , "$.1 . 

HapO,nHOii Komfepemnm no"aJieMeHTapirnM-~aCT~aM B }JyHJJ,e (I969) 
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H Ha XY H XYI Melft.llYHapO,n;HHX KOHrliepeHUHRX no qlll3HKe B!lCOIWX 

SHeprHii B KHeBe (I970) 1:1 EaTa.BID1 (I972) 1:1 onydJIIDtOBaHll B pa

doTax 11-61• 
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PyKOIIHC!, nocrynH11a B H3}1.aTeJl!,CKHij OT]l.eJI 
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