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06maSI xapaRTSJ)l'ICTmta paOOTH 

AKTyam,HOCTJ, npoOJieMH. llIITepec R lI3Y'J8IllIIO MHOESCTBSHHOro 

POlf.,IJ;SHlISI -qacT1m B a.n:poH-HYRJIOHHiiX lI a.n:poH-,imepHUX CTOJIRHOBe!IJUilC 

npu BHCORHX snepl'IUlX B IIOCJie,lUllie ro'AH 6WI CTIIMyJillpOB8H rrpe.n;no.iro

lKSHIDIMl! 0 HOBHX TI!Ilax lIHBapnaHTHOCTlI Cl!Jll,HHX B38HMO,neiicTBlllt: 

I'lIIIOTeaa MacmTa6noii HHBapnaHTHOCTlI n: rrpe,neJIJ,Hoii qiparMeHTatnm • 

EWI pa3BHT UHRJII03HBirnit no;u,xo.n R aHaJIHsy B38HMo,nellcTBllfi C poJK,ne

mreM 6oJIJ,moro "til!CJia t1acnm. OcnoBHaSI '!acTr, n:MeJOlllllXCSI sitcrrepm~en

TaJIJ,HHX .namrux, IIOCBfllll8HHiiX 3TOil rrpo6JieMe, OTHOCHTCSI K n:ayqeHHIO 

xapaRTepnCTJm 38,PJmSHHiilC 'i8CTJm. IIo lICCJie,noBa!OOO lIHRJII03llBHiiX 

peaRinril C poJK,nOHlIOM HellTpaJIJ,IllilC '18CTim (df o _ M830Hll) , K8K B 

a.npoH-a.npomrux; T8K It B a.npoH-,imepnux B38UMO,neiiCTBIUIX l!MeeTCSI 

He6oJIJ,moe "til!CJIO paOoT. l13Y'Jeime 38KOHOM8PHOCTell B o6pa30B8HlllI 

BTOPll'iHllX HeitTpaJIJ,HUX '18CTJm rrpe,ncTaBJISieTCSI B81KlfilM 3T8IIOM B rrpo

uecce BWIBJISHIDI OOIIUlX 38KOHOM8JJHOCTett MHOlltSCTBSHHOrO polK.I(eHIDI. 

0TM8Tl!M, '!TO a.npoH-,imepHlle B38l!MO,neitcTBI1.fl Bli31IB8IOT 6om,mott 

llHTepec l! IIOTOMy, 'ITO OHlI ,naJOT yimKaJIJ,HYJO B03MOJ!tHOCTJ, IIOJIY'IUTJ, 

llHqJOPM8UHJO O npocTpaHCTB8HHO-BpeMeHHOit CTPJRTYP8 CllJIJ,HllX B38IllJO

,neUcTmill lI Tarom o6pa30M npoBepnTJ, COOTB8TCTBlI8 HeROTOPIDC npe.n

CR838Hllli pasJIU-qHllX MO.I(eJieii a.npoH-HYRJIOHIWX B38lll>iO,neliCTBnfi (nap

TOHHOit, RJiaCTepHoit, RB8pKOBOll) C 3KCII8PlIMSHTOM. 

UeJIJ, pa6oTH cocToSIJia B aKcnepl!MeHTaJIJ,HOM ucCJie,noBaHlllI 

MHOllteCTDeHHoro po1K,neHIDI 7T~- M830HOB B lIHKJIJ03l!BHllX ll 

OOncr,E:12Luwti mn::rnryr I 
ru!tµu~ ~n:~-iencnumil 

G~u:.:iJw!aTeKA -----



ITOJIYilHKJ!l08llDHIDC peaKCUUIX B 'if-/,tC CTOJIRHOB8HlUIX I!pll m.myJII,ce 

40 raB/ C. a HM8Hl!O: 

I. AHa.mrne CTPYKTYPHHX <I>~nfr D llHRJI!OSHBHIDC 

.7T -a..c -? J"" (17°,) + • · • 
(I) 

n IIOJIYilHRJilOSUBHillC peaK!UifIX: 

7T -1'-t. c:- ~ ~ ( r, °) r ne-1,, + . .. - (2) 

2. Onpe;n:eJie1nm cpe.rumx MHOllt8CTB8HHOCTett ff"- M880HOB B 

npoueccax (I) ·II (2). nx saBHCHMOCTH o~ 'IlICJia BTopwmwc sapmmH-' ,-.. . 

HIDC tJaCTRU ( /1,o/,,) II OT me RHHeMaTHtJeCKIIX nepeMeHJWX. 
• • ., •• '<' ~ ' ' I 

3. AHa.mrne 'ABYJCtJaCTIItJ_HHX r r -KoppeJIIIUMii, a TaruKe aBJIMY

TaJI&HIDC Pd- - KoppeJIIIUMfr B ·P""--C. .,. BsaHMo;n:eiicTBUJIX; ltx: 

cpaBHerme C ;n:aHHHMII B IlIIOH-HYKJIOIIHHX coy;v;apeIDIJJX. 

HoBHsHa pa6oTU 88RJIKltJaeTcJ1 B TOM, >iTo BirepBue noJJYlieHH ;n:aH-

1rue 'AM. IIHKJIIOSJIBHHX JI no.ny1n!KJlllJs:rriimnc peam:unt c pollI,Il;eH1Ie1,1 7T O -

M880HOB JI raMMa-KBaHTO~ H .itilHHHe no ,JU3yxtJaCTIItJHHM ){t' - Kappe-
. . ' ,. . . 

JIHlUrJIM B 8'APOH-,mepHIDC CTOJ!KHOB8HIDIX npn BUCOKIIX :meprHJIX. 

Ha;v,HaJI qeHHOCTL PaOOTH. IlOJiytJeH H npoa~~Jm8HPOB8H OOJILWOft 

3KCIIepmteHTaJI&HUii MaTepHaJI II~ ~/-te- BSaHMo;n:eiicTBH.f!M. 

,IlaIIHue no 'JT-/,1. C-- BsaHMo;n:ettc;13l-I.m.t npH P = 40 raB/c 

saHHMaIDT BalKHOe MeCTO cpe;n:H pesyJILTaTOB no 8'APOII-,mep!WM coy;v;a

peHlIJlM npu BUCOIOOC aIIepI'R.RX. :3KcnepHMeHTaJI&HUii ~TepJiaJI no p6i:t

;n:eIIHIO 7T () - Me80HOB. B a'APOII-,mep1m CTOJIKHOBe~ IIPH 6oJiee 

BHCOKIIX. aHepI'lI.RX ( p > 40 raB/c) npaKTl!tJ8CKII OTCYTCTBYeT. 
. . 

PesyJI&TaTH cpaBHeHIDI aKcnepHMeHTSJILHHX ;n:aIIHHX ,ll;JIJ1 mm.mo-

SHBH!DC peam:unt Ha smpax yrJiepo;n:a lI Ha CBOOO'AJIIDC npoTOHax, noiry

tJeHIIIDC o;n:HHaKOBOfr M8TO'AHKOfr, BalltHU 'AM npoBepKH pasJIHtJ!IllX Mo;n:e

Jiett MHo~eCTB8IIHoro poJK,IteHHJl tJac~ rum 'AJI.f! a'APOH-HYKJIOHHUX, TaK 

H ~nn B,]tpoH-~epHWC cronKHOBeHHR. 
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IlpaKTiltJ8CK8J1 qeIIHOCTL paOOTU. Paspa6oTa!Ilille MSTO;u;H 8H8Jill88 

06pasoBaHJIJ1 'JI O - MesoHOB M_oryT 6uT1> npm.{eHeH!l npn o6pa6oTKe 

;n:aHHHX aHaJIOrHtJHIDC aKcnepi~teHTOB no HsytJeumo 8'APOH-,meplillX cronx

HOBeHHtt. IlOJJYlI8Hilll8 pesyJILTaTll MOryT OHTL lICIIOJII,80BaH!l IIpII npo

eKTlIPOBaIIllll HOBHX aKcnepHMeHTOB, a TaKlite ,ll;JIJ1 pactJeTOB l!HT8HCHB

IIOCTlI BTOpHtJHIDC IIytJKOB rar~a-KBBHTOB Ha ycKOPIITeJllIX. 

Arrpo6aUIHI paOOTH. 0CIIOBHHO IIOJIOlK8HlIJ1 pa6oTH ;D;OKJia;u;HBaJilICL 

Ha cer..nrnapax JIBS, a TaKJKe Ha MeiiQJ.YHapo;n:Hoii KoHcI>epe~ no qJMSUKe 

BUCOKHX aHeprntt B T6llJil!Cll (I976) ll Ha ceCCllJIX OT;D;OJieHIIJ1·smepHofr 

qruslIKll AH CCCP B I974-I97? rr. 
Ily6JIHKaIJJm. OCHOBH!W pesyJILTa~u HCCJie;n:oBallntt HaCTOSllllefr ;n:HC-

' . ' .. 

cepTarum II8JIOJ;t8H!l B mecTH pa6oTax, ony6JIUKOBaHHIDC D lKYPHBJie 

"H;n:epHaJl qllI8lIKa11 It B Bn;n:e npenpmITOB OIDilf. 

00'!,eM mrnc_epT8D;lIH. ,IluccepTaD;HOHHaJI paOOTa COCTOJIT 118 BBe;n:e

HHJl, tJeTupex rJiaB, saKJIIDtJeHlI.f! u rrpnJiollteHlI.f!. ,IlHccepTaurui: co;n:eplltlIT 

127 CTpaHHLt, BKJIIDtJaJI I6 T80JnIU II 3I pncyHOK. CrmCOK JilITepaTypu 

HaCtJHTUB88T I37 H8HMOHOBaHnfr. 

ABTop sammqae~T-

I. YttacTHe B nQJIYtJemrn :JKcnepJtMeHTaJILHOro MaTepHaJia, co;n:ep

iiC811lero~600 7r-l,t. C -
0

B88ID,10;n:eilCTBllii: l1'"I98.00 raw.~a-KBaHTOB Illll 

P= 40 raB/c. 

2. PesyJILT8TH ncCJie;n:oBaHIDI MHOl!CeCTBSHIIOCTlI 7i " - M880HOB 

B 71I ,t C, ~ B88IDlO;rtefrcTBl~- . 

3 • . Pesym,TaT!l UCCJI8;D;OB8HIDI. O;D;HOtJ8CTlltJIIIDC 1lHICJII08llBHIDC It 

rroJiyJUilCJIIOSilBHIDC pacnpe;n:eJieHntt JI Koppe.liiIUl'Ii1 rauua-KBaIITOB no npo

;n:oJILH!lM (.X , 1J ) n nonepett1ruM rrepe1.1emrnM, 

C TeopeTUtJeCIGIMll pactJeTaMlI. 

CpaBHeHJie STIIX ;D;BIIHIDC 

4. PesyJILTaTH lICCJie;n:oBaHIDI 'ABYJCtJ8CTlitJHHX 

no npo~onLHO~ OHCTPOTe n aSHMYTaJILHOMY yrny. 
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Co,nep:Kamre ,mrccepTagmr 

Bo BBe.nemrn .mm KpaTrotii oGsop ocHOBHHX TeopeTII'!eCIGIJC ripe,n;

cTaBJieHI!:ti: n aKcrrepm.reHTaJII,HWC pesyJII,TaToB, IIOJiy'Iemmx no MHoJKec'l.'

BeHHoil reHepa~rn 'IBCTlIII; B BJU)OH-Jm8PllliX CTOJlltHOBemurx rrpu BHCO

KHX aHeprIDIX. IIpnne.n;ein1 OCHOBHHe rrpe,mroJI01Kemr.1t P.Jma MO,ll;eJien, nc

IIOJII,syeMux ~ orrncamm B88l!MO,ll;8HCTmti! 8JU)OHOB C JmPru,m, Yl\8881Il1 

me xapaKTepHHe rrpe,n;citasamm Ha rrone,n;emre pa8JIHtIHHX xapaKTepncnm 
BTOPll'IllllX 'I8CT1Ill;. 

B rrepno.ii rJiaBe 1mJiarruoTc.1t MeTO)tll'Iecmrn oco6eHHocTH npon;ecca 

IlOJiy'Iemm l! o6pa60TIGI ,ll;BHHHX. 

3Kcrrepm,reHTaJII,Hllil: MaTepl!aJI IIOJiy'IeH C IIOMOIJlI,IO .IUlYXMeTpoBo:i1 

rrporraHOBOil IIY8llp!,KOBO:i1 KaMepu .UTIIK-500 JIBS OHffii, 06Jiy'IeHHo:i1 B 

ny,me '7;'- - MesoHoB c llMIIyJII,coM (40,00±C),24) raB/c Ha ceprryxon

CKOM ycKopnTeJie. IlPlIBOMTC.!t OCHOBIIl1e xapaKTepn:cT.mm KaMepu, Mar

HHTHOro IIOJI.!I, Cl!CTeMH BHBo,n;a nytma, a Ta!Oite Cl!CTeMH qJOTorpacpupo
BBHll.!I. 

IIpocMOTp CTepeQg?OTorpacpu:i1 IIPOll8BO)tliJIC.!t Ha IIpoCMOTpoBHX 

CTOJiaX BIIC-I, BIIC-2 n CAME:.r. Ha.tt,nemme npn npocMoTpe co61urur 

pas.n;eJI.!IJillCI, IIO CTaH)tapTJII1M KPI!TepHJIM, IIPllH.!ITHM ~ IIpOIIaHOBHX 

KaMep, Ha 7f p- , r,-11.,-l! JI - c- B8anMo,n;e.iicTmui. K HeynpyrnM 

B8am~o,n;eiiCTBH.!IM Ha JmP8 yrJiepo,n;a OTHOC.!ITC.!t C06HTl!.!I rpynIIH 7i-C, 

:Jf-11, {6e3 KOrepeHTma: TpeXJiy'IeBHX B881IMO,ll;ei1CTBHH) H 'IJBCTI, C06H

Tl!.ii :JT-p , IIPOH8?me~ Ha ltB881ICB060)tHHX IIPOTOHax JmPa yrJie

po,n;a ( 44% OT Bcex Heynpyrnx 7i - p - coy,n;apeinIH). IIpn OT6ope 

B3aID.Io,n;eftcTmti! pel'llcTpl!pOBaJil!CI, raMMB-KBBHTH H He:i1TpaJII,HHe 

CTpaHIIl1e "iBCTHn;H ( A O , /( 
0

) , CBII3aIIHHe C IIa.fi,nem~ B38HMO,n;ett

CTBl!JlMH. raM?.m-KBaHTH perncTpllpOBaJIHCI, no (e-e+)- napaM KOIIBeP
CHll·. 
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BHJIO ,ll;Balli,Wl npocMOTpeHo ""90 000 CTepeoqx>Torpacpu:i1. 3qxpeKTHB

HOCTI, ,D;Bo:i1Horo IIpOCMOTpa ,ll;JI.!I BSam~o,n;eilcTBH.ii 0Ka88JI8CI, paBHOH 

99,6%, ,ll;JI.!I raMMa-KBaHTOB ll V~ - "i8CTI!ll; - 99%. 

06CtieT ll3MepeHHHX raMMa-KBaHTOB IIpOBO,ll;HJIC.!I Ha 3131A CDC-1604A 

no nporpaMMe 'TEOOHT", K0Topa.1t BOCcTaHaBJIHBaeT rrpocTpaHCTBemrne 

Koop~maTU H BWraCJIJteT napaMeTpu "iaCTim. Cpe,ll;H.!I.!I OTHOCHTeJII,HaJI 

OmH6Ka B li8MepeH1In m.mym,coB e± 6UJia (I2,6±(),3)%, COOTB8TCTBY

!00l8.!I BeJJlilmHa ,ll;JI.!I ramm-KBBHTOB COCTaBHJia (I2,4+0,I)%. KaJK.nOMY 
1 -

r81'1Ma-KBaHTY IIPHIIHCUB8JIC.!I BeC VVJ'::: ~ ( t ( - aqxpeKTHBHOCTI, 

perncTpan;nn raMMa-KBaHTOB B KaMepe, < f;0)~0,20). 

IIOCJie npoBepKH Ka'!JeCTBa ll3MepeinIH co6UTll.!I 88llllCHB8Jil!CI, Ha 

JI8HTY CY?~PHHX pe8yJII,TaTOB (JICP), ll ,D;aJII,Heilml!.ii cpll8ll't8CKHii 8H8Jil!3 

.n;aHHHX npoDO,ll;HJIC.!I Ha 3131d C IIOMOIIII>IO CHCTeMU rrporp~. C08,ll;8HHHX 

B JIB3 Ollilli. 

OKoH'!JaTeJII,HO Ha MarHHTHYIO JieHTY cyr,~.mpHHX pesyJII,T8TOB 6wro 

sanncaHo ... I7600 r,--f.t,e,_ BSam.m,n;ettcTBHii COBM8CTHO C ,.,I9800 

raMMa-KBaHTaMH. 3TOT aKcnepHM8HT8JII,Hllil: MaTepnaJI 6wr llCIIOJil,80BaH 

~ IIOJiy'IeHH.!I cpll3ll"i8CKHX pesym,TaTOB, BOme.n;mnx B ,n;aHHYIO pa6oTy. 

BTopaSI rJiaBa ,n;nccepTaIUIII IIOCMllleHa ll8y"i8Hll!O MHOJK8CTB8HHOCTII 

Jr" - M830HOB, o6pa80B8HHHX B r,-/,t, C, - B381IMO,D;e:ll:cTBIDIX. 

B HameM 8KCII8Pl™8HTe 6QJII,l!lmICTBO raMMa-KBaHTOD o6pasyroTCSI 
tJ 

OT pacrra,n;a ~ O - M830HOB (npl!M8CI, raMMa-KBalITOB OT pacna,n;a Ii, 
~~ 0,5%). ll 

Cpe,n;rum MHOlK8CTD8HHOCTI, 'fl~ - M830HOB OK888JiaCI, paBIIOit 

L ft,,o 'j = 2, 9I±<) ,04. OTHomemre cpe,n;HHX MH01KeCTBe1mocTefi r, 0 
-

M830HOD, o6pa80B8HHl:lX B 7t-l,t,c, - CTOJIKHODemm:x: II B IIHOH

HyKJIOHHllX: B88ln.!~;u.eiicTBIDIX er,-N ) . paBHO P.tro =I. IB;tO. 02, 

~TO B npe,n;e~ax ourn6oK COBIIa,n;aeT c ,n;aHHHMH .n;mt sap.imerurnx IIllOHOB. 

B nepBIDC rpy6HX Mo,n;eJl.!IX Tlllla K8CK8,D;a IIOTOK8 aHeprlll! ,ll;JI.!I 
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OTHOmeHJIJI cpe'AIIl!X MHOJJCeCTBeHHOCTeii 1IaCTHI{ B a,IUJoH-.imepHl:lX li 8,IU)OH

HyRJIOHHWC B3alIMO'AefiCTBIDDC npe'ACK83HBaeTCR OTHOmeHHe: 

. 2, -1 
l<:1= - r -L.))> + 6 3 3 , (3) 

r'Ae i. \) ~ - cpe'Affee 'IBCJIO BeyTp1umepHl:lX co~apemrtt HaJieTarwte:tt 

1tacTHIUI c HyRJIOHru,m R,IUJa J1mmeim, " ~ " - napaMeTp noPH,nKa 

( t1is-)-:1, S - KBa.IUJaT nOJIHoll: auepr1rn B cucTeMe nenTpa Mace. 

B 'AByx(pa30Bl:lX MO,rte.nmc }J)IR BeJilI'l!IHU ~ llOJIY'I8HO CJie)zyIOO!ee 

COOTHomeime: 

/J - .:I.. + .:f_<))> "z - ~ ::t . (4) 

ECJm HCllOJ!l,30BaTI, pacnpe'AeJieHM raycca }J,1IR llJIOTHOCTH HyRJIOHOB 

B R.Ili)e, TO B "OIITl!tJ8CKOM" IIPII6JIIDlteimR }J,1IR cpe'AHero 'IBCJ!a BHYTPH

.imepH!:lX coy]];apeHRii rro.7IY1Iae1v1 ~ V > = I ,53. Ilo'ACTaBJIJlll aTo ana-

1teHIIe B COOTHOWeHJIJI (3) n (4) H rrpeHe6peraR 'IJieHOM noPH,nKa 

( t-tzS )-i B (3), IIOJIY1Il!M ~-1, = I,I8 II /Z~ = I,27, T.e .• 

'A9HHUe no CP8'AHett MHOlK8CTB8HHOCTll 71' ~ - Me30HOB IIOK83!:lBaIOT, .'ITO 

MO'A8JII, KaCK8'A8 IIOTOK8 aHepruu Jiy1Illle corJiacyeTCR C 3KCIIepUM8HTOM. 

Bwro IIPOB8'A8HO lI3YtJelille 38Bll:Cl!MOCTH CP8'AH8:lt l\lHOllteCTBeHH~CTH 

raMMa-KBaHTOB oT 1IUCJia BTopmHWC aapmi:eHHl:lX 1tacTHU ( fio,k ) B 

7i'-/,$ e, - H 17'-/7 - CTOJ!KHOBeHMX B neHTp8.1Il,HOll: ~6JI8CTH 

6!:lCTPOT Il B 06JiaCTRX qipaI'MeHTannn HaJieT8IOOtefi 1I8CTl!Ull H Mlilll8Im • 

CorJiaCHO npUHRTOii T8PMUHOJIOrHH,3H8tJ8HM 6IlCTpOT (6IlCTPOTa orrpe-
""" A R. f:'K- + p_-i'-

'A8JIJI8TCR COOTHOmeimeM // = t ,'(;ff,, ,iZ _ ~ ) 6UJIU P83'AeJie-. e P11 
HU Ha TPU o6JiaCTU: 

I) 06JiaCTI, cpparMeHTanmt MHlll8HH ( )j"K' ;t(-1. ) , 
2) nenTp8JII,H8R o6JiaCTI, ( - 1 £: r, 1.) . 
3) o6JiaCT1, q>parMeHTannII HaJieTall!le:lt 1IaCTnnu ( y'lf 7 -4 ) . 
Ha PHC. I IIPHB8'A81ill cpe'A8He MHOlK8CTB8HHOCTH raMMa-KBaHTOB, 

llOJ!YtJeHHUe IIPH paaHl:lX 3Ha1IeHilRX MHOllteCTB8HHOCTH BTOPJ!tJHilX 
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aapmteHHWC tJ8CTHI{ ( l'it:Ji,). TaM lite llPIIBe'AeHU OTHOmeHHJI cpe,IUIIDC 

MHOllt8CTBeHHOCTe:li raMMa-KBaHTOB. BJI'AHO, tJTO H B ncHTpa.1Il,HOi1 06JiaC

TII,n B o6JiaCTH qiparMeHTannII naJieTa!Olllei11tacTnnu }J)IR o6enx pearontii 

B npe,1teJ1ax 3KCnepm,eHTaJI:bH!:lX OIIll!OOK OHH paBH!:l,B TO Bpe1,rn KIUC B oO

JiaCTH qiparr.rnHTanmt l\mlll8Hl1 cpe.zuum MH01.teCTB8HHOCTI, L fvq )B 

7T-,..i~-B38l!MO'A8HCTBIDIX 60JI1,rue, 'IeM B ~-p - COy]];apemmx:. 

3aBl!Cl!MOCTI, .,( }?, O > OT f'tc,fy }J,1IR 060llX TIBIOB B3alIMO'AeiJ:CTBlili 

IIO'A06Ha BO BCex o6JiaCTRX 6!:lCTpoT; H8H60Jiee CYJ!lCCTBeHHa aTa aaBU

CilMOCTl, B neHTpaJil>HO:lt o6JI8CTH. 

• ~••c " 'Jl""p 40 li£/c 
y•.:-l -1,y•,1 I l<Y" 

sl . ,.. 
~ 
~ ~ 
.j,J 2 --. • I : .. 

,<>- I I I I • 
,;_;;-." 
"d 

~~ 3 
-11.!1 
,::;.. 2 

.. 

-=-., [ ♦ + + ~ ••• - - -t ... --~ 
~~ 0 

~ 
'--.::,,- 2 6 ~iO 2 6 

n.k 

• • t •• 

1.... .__ _._ 

Pnc.I 3aBHClIMOCTI, cpe'Affero 1IUCJia raMMa-KB8HTOD 

OT l\UIOJKeCTB81lllOCTH BTOpll1IHHX aapsmeH-

Hl:lX 1IaCTilU }J)IR ff-(,2 C- - 'Ji'-p - B3am,m

'A8:iiCTBilll: li nenTp8.1Il,HOi1 o6JiacTn JI n o6JiaCTRX 

q>parM8HT8UlUI HaJieTa!Ollleii tJaCT:mnI l'l Ml:lllleim. 

M3 'A8IlllliX no !,lHOllt8CTB8HHOCTH raMMa-KDaHTOD B llOJIYl!HRJJJ03HB-
. pM 

Hl:lX nponcccax IIOJIY1I8lll,l 31!8'!8illUI KOppeJmUROHHUX rrapaMeTpOD "-t. 

}J,1IR 71',:, - M830HOB ( fl,.;" = "2.,,,, -4 n.,,,..),r'Ae'4r,t1=.01-:.0>-L. /1..,,,o)'/;,). 

7 



,urur IIHRJIIJ3llBHoro rrpo~ecca (I) suatre1me J?-:,6 = I,?j;0,2, trTo cmme

TeJll>CTByeT O KoppeJil'IpoBaHHOM po,memm 71' 0 - M830HOB. AHaJIOI'lltJII!Ie 

d O" 
3aKJIIOtJ8HWI CJie.nyIOT ll3 3HatJeIDIJI /\,t. II ,ItJill llOJiyRIII<.7Il03llBHHX 

rrpo~eCCOB (2). 

B TpeTDeil rJiaBe ;n;xrccepTarurn rrpe;n;cTaBJieHH pesyJII,TaTH nccJie-

;n;oBaHIDI O~()IJaCTll'IHHX lIHKJII03llBHHX (I) lI llOJIYHHRJII03llBHHX (2) 

pearontii lI ;n;aHO 1DC cpaBHeHJie C ;n;aHHHMll ,ItJill COOTB8TCTBYJW111X pea~ 

Ha HYKJIOHax: 

·ff-H~a(1T°)-t .. , j (5) 

1r-,,v ~ 0 (1r°.J rhr4 -t • • • (6) 

.:1.. ofr5 
O;n;HotracTlltIHHe crreKTPH raMMa-KB8HTOB ( G'_.,i d j ) ,ItJill pe-

aKIUiil: (I),(2),(5) ll (6) OKa38JllICb 6Jll'I3Kl!Mll"B 06JiaCTll qipanteHT8IU{lI 

HaJieTaKIDtefi traCT~ llpll BCex MHOllteCTBeHHOCTRX BTopwnmx sapmteH

HHX '18CTI~ h~t,,, . Tol')l;a KaK B o6JiaCTlI qiparMeHTSUlilI r.mmeHR 

crreKTpu cymecTBeHHo OTJill'laJOTCJI, cetreimR poimeHWI trac~ Ha rou>e 

CllCT8M8Tl!'leCKH rrpeBHlll810T cetreHIDI poimerum Ha HYKJIOHax. C" pOCTOM 

MH0~8CTB8HHOCTll BTOplltIHHX sapmteHHllX traCT~ 3TO OTJ!H1me pacTeT. 

CpaBHeHRe lllIKJII03llBHllX Cll8KTPOB raMMa-KBaHTOB C rrpe;n;cKaaa.:.. 

Hll.llMlI rrapTOHHOtt MO;D;eJIH (pnc.2) ll0Ka38JIO, 'ITO B 06JI8CTlI qiparMeH..: 

T~UI HaJI8TSBlJtefi traCT~ MO;D;8JII, xopomo OlllICUBaeT 3KCrrepl!MeHT8JII,

Hll8 ;n;anHHe. IlYHKTllPHBR,llPJIMSR Ha pnc.2 COOTB8TCTByeT rrpe;n;cRasa

HlIIO )UlyXqJ830BOtt MO;D;eJlll rrpn aCm.mTOTll'l8CRHX 8Heprirmc. CorJiaCHO 

8TOii MO;D;eJill, OTHOmeHRe I{ ( ~) 6y,:i;eT MaKCHMaJII,HHM B o6JiaCTH 

MIIHHMam,HHX sHatreHHtt 6ucTpoT n paBHO /< (U) =- < Y) . B o6JiacTn 

MaRCHMaJll>HllX sHatJeHHtt 6ucTpoT BeJill'llIHa "/?. OJ) CTpeMHTCJI R 

e,Il;IIHllr(e CBepxy. -IIpn KoHetrHllX aHeprmoc Mo;n;em, rrpe;n;cxasUBaeT cTy-

neHtiaTllil CllS'A OTHomemm· /?. { y) B'AOJll, ll.PJlMOfi. HaHeCeHHOit 

Ha pnc.2. Ha pHCYHRa mmuo, 'ITO ;D;ByxqJa30B8JI MO;n;en npn }f !'c 1.. 
He npotHB0~8llHT 3KCll8J)HM8HTy. 

8 
\ ,._ 

l 

1 
11 
) .. 
I 

Ba1Imofi xapaKTepHCTID<Oil a;n;pou-smepHHX B3aHMo;n;efiCTBllli .ffDJUI0TCJI 

CTeneHD 38Bl!CID,IOCTU lIHRJII03llBHHX Cll8KTpoB BTOPll'IHHX '18CTllll; OT 

aTOMl!OrO IIOMepa n;lijl8-Mllll18Hll. A-38BHClll.!OCTb Cl1rna ll3Yll8Ha C l'IC-

nom,aoBaHReM napaMeTpnaa~ mma: 

X =~~ Aoe(f) (7) 
ru) fhy(f) . 

BeJilltilllla rrapaMeTpa o< ( 'd) (cM. pnc.3) yi1eHDmaeTcJI c pocTor,1 'J-
n B o6JiaCTlI 'j -2: 3 rrpnd.mmaeTCJI K eymo CIIB3y. 'ITO JIBJUieTCJI 

IIO;D;TBeplK,ll;eimeM npe;n;cKaSalll!ii rrapTOHIIOH ?,IO,l\eJlli • 

10•..----r-~~~~~ 

-~~ee 
eo II 

•o· i 
a 

•o • 
~.:' +y • 1 .. ' ...j: t'f p<•40GeV i 

110 . yt • w·c•1_ r•X 
...., + o •·N - r•X 

+ 

~Jtjt1w~ 
"' 

·2 0 ,,.~ 
Pnc.2 Pacnpe;n;eJielille raMMa-KB8HTOB IIO 6HCTpOTaM B JI.C.K 

B~/,2. C,,,iI 7i ;t/ - B38l!l,IO;D;ettcTBl!RX lI OTHOmeHHe 

HO!)MlIPOB8HHHX lIHRJII03lffiHHX ce~em1tt. CUJIOIIIH8JI KPlI

BaJI - npe,n;cRa3alillR rrapTOHHOit MO;D;eJIH; nyHKTlipHaJI 

nPJIMSJI - npe;n;cxaaaHIIJI ,Itily:x:qiasoBoit Mo;n;eJIH. 
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I'! 

J. 

:++ 
o.2~ + 

----

p,= 40 GeV 

o( =[!nAf1 tn[C¼-,,d~Af] 
(%· .. '¾~> .... 

0.1 

0 
------ + . +· 

-0.1 

-3 ·2 -1 O 1 2. '3 ~ s & 

I/ t.~ 

... ~: 

Pnc.3 8aB11c11MocT1, rrapaMeTpa 

rroi1Ma-KBaHTa B ~.C.R. 

oC rr) OT 6IICTPOTH 

B 'I8TBePTOfi r~aBe paccMaTp:imaro~CH ;u;Byx'I8CT~H!Ie rr -ROP

pe.rumIDI C IICII0~30BaHll8M CTaH,ItapTHOii TeXIDiroI ;u;nyx,.acT~HIIX ROP-

pe.rumnoHHIIX qiyH~mi: . 

C -,f -:r- - 1 i.z<Z? - :i. ·o/ttr & 
i cyi) 'f,. J -di11,ilfldu; ~~ 00/f ait? (8) 

-i *>-Gf_ c/,l,c;J 1/~ v/o' -
f, ~ ( j't' 1 ffe /- ,n vlf f clff I 7j1 cl!lf i · (9) 

Hcc~e.u;oBaJilfCI, RaR H~3IIBH!Ie rrpo~eccu 

7T - IZ e- -r r., + oz .. , ' , (IO) 

TaR ll IIOJiylllIBJIJ03IIBH!Ie pemcgmr 

/1-/,t. C -+ 01 + o,i+ /t~ + • • • (II) 

Ilpn onpe.u;e~eHllll CWHKIUfii C.t. <f /' yf) II f?.,t, <J/-. tf) 
llCKJI!O'Ia~CI, romeMaT~eCRUe KOppeJI.HUlllI ramm-KBaHTOB, CBH38HHII8 

C pacrrap;OM 71' ~ ( + r : B CT8TllCTJmY He BKJIRJ'l8~CH O,IJ;llH ll3 

;u;nyx raMM8-KBaHTOB, ~ KOTOPIIX BIIIIO~OCI, YMOmte 

10 

/ M('{ - M-,,-o/~ ,?,4.Mrr · 
Ha pnc. 4 IIpllBe.IJ;eHII 3Ha'Ie!OOI ~ C~ ( ut, !If) 11 

fli Jv ( 1 t ' ff t ) rar.~-KB8HTOB B 38BIICllMOCTll OT !/i'Jf rrpII (pllRCU

ponaHIIlllC 3Ha'Iemmx y;,, . B llHRJII03llBHIIX peaKIUmx n ~eHTpa~uofr 

o6~aCTH ( / IJ{ / , j )If/< 1. ) m,1e~TCH IIMOllillTenHIIe YO - Kop

peJI.HUlllI. B OCTa~HIDC o6JraCTHX Koppe.n:snum ~60 OTp~aTenHJI' mr6o 

OTCYTCTBym. C YJ3eJllftleHHeM fj ,.-x- MaRCllMYM B pacrrpe.u;e~eHHHX 

C ,t, ( % 1-X-, !/ f = . con st ) n Ai; (ff,/, ff/ = con st ) 

cMeI11aeTCH no ~mm fji-Jf = fl/ . 8Ha'Iemm qiyH~ C ;i u ~ I./ 

B h-f/lc - B38llMO,IJ;eitCTBlfHX M8HI,lll8, '18M COOTBOTCTByI(IllllO 3H8'18IDm 

B 1l'fil' - coy.u;apeHHHX ( /?;/li-~C (0,0) = 0,34,±D,09, 
li""JV. (<~ (0,0) = 0,68.±0,IB). 
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0,D;Ha ll3 rrpll'IBH ITO.fIBJieHRSI ITOJIOill:HTeJII,!IlllC o'?(' - Kappe~ B 

l1HKJJI03HBHUX pearoumx: MOill:eT 6UTI, o6yCJIOMeHa pasJIHtmeM O~O'I8CTH'i-
'." ~: 

HUX crreKTPOB rarl!M8-KB8HTOB B 38BHCllMOCTH OT IDC MHOill:eCTBeHHOCTH H 

/,ZcJv • Koppe.mm;nomrue ~ C, ~ mmJII03HBHHX rrponeccoB H 

ITOJIYinntJD03HBHUX pearnnil: CBH38Hll MeJK,ey" co6ott CJie;11,y1wum COOTHomeHH-

eM: Cµ= ZoC1t,r4 Cltclv-fzO&~ Clitc/tttffJ-lr{fJJ 
["/~(f/J-f (ft)], (I2) 

- (511,~ 
r,D;e d1te1t- - ~ . 1,W 

il3 3TOro COOTHomeHIUI B~o. 'ITO ,D;aill:e rrpn Cnd =0 MO::ltHO 

IT~HTI, ell,{. 0 ll3-38 P83HI~ MelK,ey O,ll;IIO'IBCTUttl:WMll RHKJII03HllIWMll 

ll ITO~HKJJI03IrBHHMH pacrrpe,D;eJiemwm: raMMa-KBaHTOB. 

HccJie,1J;oBaH11e 83HMYT8Jll,HUX Kappe~ B mnumsHBma: H rro-

~HKJJI03l!B15 3eEIBilIDJX ITPOBO~OCI, rryTeM HsyqeHH.lt pacrrpe,tte.n:eHHtt fl: # B 38Bl!CIBAOCTH OT yr.na (; M87K.ltY rrorrepe'IHllMl! 

IOOIYJII,CaMll p;p,yx raMMa-KB8HTOB: 
-=r ~ 

5,1., - p,..,1. ~ 
e,o Y" -11-01• 1;.;,;, 

ll K03@llmlleHTa acHMMeTpim B: 

-/f/f(f 2:. i )-11t<i-<f!J 
8 #o(</J:?:. ~)-tAl"q(ef;~i-J, 

(I3) 

(I4) 

r;rr.e~ <pf f; )- 'IIICJio nap ramm-KBaHTOB, HMeKllll!X yroJil,>;!l,,. 

CooTB8TCTBYKIIIII8 pacrrpe,tteJiemm 
11 

; H ,ItJJ.R: l!HKJJI03HB!lliX 

ll ll~HKJJI03l!BHUX peamnnt rrp:ime,D;eHH Ha pnc. 5. Bll,ll;HO. 'ITO Ha qioHe 

rrpll6~UTEiJII,HQ P8BHOMepHoro pacrrpe,D;eJieHIUI ITO <J? Ha6~aeTCSI 

YBe~'IeHHe 'IJIICJI8 nap raMMa-KBaHTOB rrpll ¢> ➔ o. AHamrs 83l!My

TaJII,HUX Koppe.mm;rrfi raMMa-KBaHTOB ITOKa3aJI, 'ITO sqxpeKT YBeml'!JeHlUI 

'!JHCJIB nap raw.m-KBaHTOB ITPII Cf -+ 0 38BHCl!T OT pa3HOCTH 6ucTpoT 

12 

/ 4 !/* / · Han6oJiee CMI,HO OH BUpal!eH rrpu O !::' / LJ. r-/...t: O ,4, 

c.na6ee rrpn 0,4 <./LI~/-=: 0,8 u HC'IesaeT rrpn 6oJII,mux sua'ImlllJIX 

/ A !J*f. SqxJ.ieKT na6JJIO;rr.aeTC.fI TaKr.te rrpn / J/f/..c 1. , / f // .c:.1. 
T. e. B CJiyqae, Kor;rr.a o6a rar,lli!8-19J8HTa HBXO;!J.SITC.fI B neHTpaJII,HOi-i: 

o6JiaCTil 6UCTpoT. :3TOT s@leKT, BeponTHO, CBSI38H c llliTepqiepenn:irefi 

TOlit,ll;eCTBeHHHX 'I8CTIIn-

0,15 

• ,r·"c -r•:•n.•"'·· 
,. ,:-'N -,!+l•l"\do.st .. 

rtd,•9 

O.flr 1 •• ; ••••• 

0,15 

o,J' * • • t . * • • . . 
ndt.:7-8 

nc1,.•S:6 

0, 

0,15 rlci..•i-o-: o, f ' 1 
0,fl • t t .. ;, H 
o,~· n.,•k• 

I • 
0, •••• ' ' • 

0 .. ,. rp .. ,, ''"4 ,. 

Pnc. 5 Pacrrpe;rr.eJiemm no asl!MyTBJII,HO?.IY yr:,ry c:p 
raMMa-KBaHTOB n 11"-12e - II 71 -,,v 
B38llMO,D;eilcTmmx. 

B Ta6JIIIne I rrpHBe;rr.eHH sHa'Iemm Kos@lnnlleHTa acm11MeTp1m B 

,ItJJ.R: 1T.,.-/,f,C,- II 71-A/ - B38IB.IO~eilcTBllil: npII P83JIH'lHUX 3Ha'IeHIDDC 
'· 

pa3HOCTII 6UCTpoT ,D;Byx rar,1Ma-KB8HTOB. Afll!MyTaJII,HUe KoppeJISin:im Ha 

smpax II B 7'-/1/ - B3am.tO,D;eilCTBHSIX B npe,D;eJiax omu6oK O,ll;l!HaKOBH. 
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! ! 

,· 
i 
i 

i 
I 

Ta6.mma I. 3nalJemur K03@llli:UrnHTa 8CHMM0TPIDl B 'JJ,JIII 7T-::-/,t e
ll "11-;V - B38lIMO'JJ,eiiCTDitii: npu f' · =,:,40 r::iB/c 

T:nn '.!'.13an- 0~/.4fJ-1t-/:=-O/I MO'JJ,0HCT- ( 
mm: 

71-a,c,. -O,I4.±<J,03 

7T-JV -0,I5±(),04 

P,'f.:/4j'~/~O .! I), J</4fi'"f~l..t lfrf& f 
1 1 I I,( !f!/.:E { 

-0,08.±<J,03 

-O,II±C),04 

0,04±0,03 

0,05±(),04 

-0,08.±<J,02 

-0,07±0 ,03 

B 3aRJIIOlJelllrn cqiopMyJmpoBaffil OCHOBHhle pe::iym,TaTil ,rr;nccepTa

Ql10HHOii pa60Til: 

I. IIpn Henocpe.ncTB0HHO!A YlJaCTIIU aDTOpa nOJIY'l0H 3KCnepJn.teH

TaJII,HIDi MaTepnaJI no "17"°-1❖ (! - (,.... I'7600) naam,10.neii:CTBlUIM II raMMa

KBaHTaM ( "- I9800). Ha ocHone 'JJ,8mroro :mcnepIIMeHTam,aoro MaTepna

Jia, nnepnHe noJIYlieHHoro npn BHCOKIIX ::ineprIUIX: ( P = 40 r::iB/c), 

I!3YlJ6ffil pacnpe.neJiel!IDI -,r0 - r,rn30HOB no MIIOlit~CTBCHHOCTlI, llHKJ110-

3IIDHil6 lI nOJIYlIHRJII03llBIIIl0 cneKTpll. rarllMa-KBaHTOB, 'JJ,ByxlI8CTII'IHil0 

or- KOppeJIIIIUrn. 

2. Pacnpe.neJieHl!.lI 7T" - M030IlOD. no .MIIOlitCCTBCHHOCTlI ,nJilI ncex 

17-ae,. naam.10.nefICTBIIii He no.rr;qnHIDOTCSI aaKOHY IIyaccoHa. BeJm_; 
y O fj() 0 ()(} 

lJHHa KOppeJIJUUiOHIIOro K03(lIIJI!lUlCHTa f',t panHa n,// =I,7.±<J,2. 

0THOmemH{ cpe.nnux MHOlitCCTBeHHOCTe:fi 11() - MC30HOB, o6paaonaHHHX 

B Ji-/,tV - ~· 71-;V - nsam.m.neitcT~,.P~BIIO i,.,i, =I,I8.±<J,02. 

3. 06Hapy-.1teno, 'ITO cpe,lUUie MHOJKeCTBeHHOCTlI raMM8-KB8HTOB, 

o6paaonamrux:. B7i-t,t,,e,. u 'Jl.:...,,V - naanrv,:o.neiicTBIDIX, 6Jma~ B npe

.neJiax aKcnepxIMeHT~l>HHX own6oK B o6JiaCTII qiparr.mHTBUHR HaJie;~Kllleii 
· ••• -· • • • · 1- r 

1J8CTRUH ll B ~eHTpaJII,HOii: o6JiaCTI1, npaKTlllJ0CKII npn ncex. 3HalJeH:ruIX. 

MHo~ecTBeHHocTn ~Top1I'l'.HHX sapmteHHHX lJacTmi; /ic,l,v . B To Bpei.ur 

KaK B o6Jiacrn g)parMeIIT~ MIDUCHI1 OHlI OTJIJilJaIOTCSI npn ncex 3H8lJe-

HRIIX nc,1,v , ~ 11,, ( >1r l,t t,, /'" < hr )r-/V-

14 

4. IIOK838IIO, 'ITO por~emte liaCTim B ~eHTpam,noll O()JI8CTU B .rrpe

.neJiax ·~~c~epIIMeHT8JII,H~ OIDJI60~ He- 3aBI1CJIT OT THIIa ,?.UIUleH:n (A/, 1~). 

HO CYil{CCTBCHHO OTJilllJ80TCSI B o6JiaCT:11 qiparMeHTawm R,IWa. 

5. X8J.l!3KT,epIICTllltU pacrrpe,neJieIDISI raMMa"."KBaHTOB IIO rrpo'JJ,OJII,HO:fi 

6HCTpoTe He aannc.FIT. OT norrepe'tffioro m,myJII,ca. Cpe,nmrii rronepelJHilll 

mmym,c rru,tMa-KBaHTOB He 38BI1CI!T OT MHOJ:CCCTBCHHOCT:n BTOPll'IHliX 38-

PIDi(CHHHX lJaCTim JieAv 11 panen .,(_PJ.> = (I66;t2) MaB/c. 

6. YcTaHOBJlCHO npncyTCTBI!e 6JIII3KIIX IIOJIOliillT0JII,HHJC KoppeJIIIIUiii 

npn aHaJinae 'JJ,Byx'IaCTII'IHHX {"J/ - Koppe~. 3Ha'lemm KoppeJIII-
. f-

W10HHHX q>YHKWill e;., c !fl . '"~ > lI 1<.;, c /If. ff> 'JI.JUI 1t-t,(,r:.-
naa11Mo.neiiCTBlill MeHI,me, lJeM ,nJilI 77-Y - coy,napemiii 

tJ 7--l.t~ 7;-p' · 
( nt, (0,0) = 0,34±0,09, I~ . (0,0) = 0,68±0,IB). 

7 • Au8JIJ13 83llMJTaJil>HllX yr - KOppeJUIW1J1 IIOKa38JI JBCJill'!C

H:110 'IlICJia nap raMMa-KBaHTOB IIPH (p -';> o. 8qxlieKT 38BllCHT OT paa

HOCTH 6HCTPOT / d!/~f u yneJilllJHBaeTCSI npn /.4f;/&/ -)- 0 u, 

D03MOJKHO, CBSI38H C lli!Tepqiepemureii: T0,0CTBCHHHX 'Iacnm. IIone.neune 

11 saBIICHMOCTI, pacnpe.neJieHIISI h7 H ,nJilI 17-/,t.c, n 17-;,t/ -

B3alIMO'JJ,ettcTBitii: B rrpe.neJiax Olll!60K 3KCnepHMeHT8 o,nnHaKOBO. 

0CHOBilll0 peayJII,T8Tll ,nnccepTannn OIIy6JIIIKOBallll B CJIC.nyKl!ll!X 

pa6oTax: 
-

I. A.Y.A6.nypax1IMon, H.AHreJion, K.II.BlIIIIHeBCKaSI, ••• , 

T.H.MIIOraMOBa lI .np. flqi, 20, 384 (I9?4); OI1ffiI, PI-7668, 

)(y6Ha (I9?4); 

2. B.r.rpnmJ1H, C.M.EJm:ceen, T.H.Huorar,mna. fl/Ji, 23,I9I (I9?6); 

Oilllll, P2-855?, .1(y6na (I9?5). 

3. H.AHreJion, K.II.BlIIIIHeBCKaSI, B.r.rpnmnH, ••• , T.H.Huorarv,:ona 

n .np. ffi>, 25, I20I (I9??); Oilllll, PI-9882, .1(y6Ha (I9?6). 
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4. H.AHreJIOB, T.H.l1HoraMOBa, B.C.ilJmameB, mum, PI-IOI63, 

,lly6Ha (I976). 

5. H.AureJion, C.BaIUtomN, B.r.rpmuilll, ... , T.H.llimraMona 

HAP• II~. 26, 554 (I977); mum:, I-I023I, ,I{y6Ha (I976) 

6. H.AHreJion, C,BaIUtonm, B.r.rpmuHH,, •• , T.JI.:VIH:orar.ioBa 

11 AP, Ol!HII, PI-I0768, ,I{y6Ha (1977). 

PyKOIIHCb nocrynHna B H3~aTeJlbCKHa OT~en 

4 HDJIR 1979 ro~a. 
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