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A H H 0 T A ll Lf f~. 

Ha OCHOBe 8H81IH38 HMelOinlr!XCH TIIOpeTH'leCKHX H SKCnepHY8HT811:0-

HbiX ;naHHbiX noKaaaHo, 'ITO ;nna noHcKa ycTaHOBKoit EHC-2 oqapo:saHHNX 

6apHOHOB aqJqJeKTHBHOCT:D yCT8HOBKH ;zti)Jll1tH8 6onee tleM H8 ;ztBa nopH;nKa 

npe:socxo;nH~~eKTHBHOCT:D BHC-I. 
llpe~araeTca ocymecTBHT:D ycTaiOBKO~ EHC-2 noHCK yaKHX 

peaoHaHcoB. YKaaaHH Heo6xo:ztHMHe yc3:sepmeHcT:so:saHHH ycTaHOBKH. 
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HacTosnnee npew.rozeHHe cocTOHT H s Tpex Bsam.toc:as:sammx 

'tlaCTel. B nepBHX .ztBYX pacCMaTpHBamca Hay-qHHe s~tm ,1J,JJJl ycTa

HOBKH :SHC-2, JtBJJJmiJ.t146CS: npo;nOJ:IZeHHEM H paSBltTB6M HCCJie;JtOBa:Hd:, 

BWIOJlHJmDIHXCSI c !975 ro;na Ha ycT&lKBite BHC-I, a l!MeHHo - noHcK 

otmpo'B&HHHX ll&CT~ H noHcK ysKB.X pE:SOHaHCOB. B TPeT:bei ~acTH 

co;nepaTcsr npew.ro.aeHBJI no ycoBepmeltcTBo:aamm ycTaHOBRH BHC-2, 

He06XO~OMY ~ pemeHHH STHX H~WOC s~aq. 

A. 0 noHcKe oqapoBaHHHX 6apHOHOB. 

BBE.UEHHE 

.Kalt HSB6CTHO, MHOrotmCJieHHHe SltcnepHMeHTJ:l Ha KpynHelmmc 

YCKOpltTeJIJiX, B KOTOPHX npoBO)tBJICS: 1}liCT6MaTlAeCKd nOHCK o6pa

SOBaH1Dl O'lapoBalUIHX 1!aCTBI.l B a.Iij)OH--a.Iij)OHHHX BSal!MO;JteiCTBlWX, 

B TOM qJICJie SKCnepHMeHTH Ha ycTaHO:BKe BHC-!, ,D;O HaCTOJm.tero 

BpeMeml ( lfllJlb !978 r. ) He npneJm K ycnexy. Ha6Jm.Il;eHH JIBD1b · 

OT;Jte.liDHHe C06HTU, KOTOpl:le MOryT 6btT:D HHTepnpeTBPOBaHH RaK po

~eHHe H pacn~ STHX ~CT~). llOSTOMf UOHCK o6paSOBaHHH O~po
BaHHJ:lX qacTHU B ~OH~HHHX BSSHMO;JteiCTBHSX npo;noxzaeT OCTa

BaT:bCSi B6C:&Ma aRTyaJI.DBHM. 

B npew.roaeHHH sxcnepBMeHTa no noHCKY oqapoBaHHHX qacTHU c 

UOMOIQDI) YCTaHOBKH BHC (!975 ro;n) CTaBHJia.C:b S6\Ilaqa C HMeBIIlelca 

YCTaHOBKO:I (BHC-I) ,D;OCT.HI'HYT:& ypolllfJI O".d~R ~ro-3! cM2, a C 

noMOIQDD MO,D;epHHSHpOBaHHOI ycTaHom:ol (EHC-2) - ,lOCTm'HYTL 

ypoBHJI o-j(r>R < ro-32 cM2. 

O,ItHuo nOSBHBDnteca sa HcTeKWHu 3 ro.na sxcnepHMeHTUJ)HHe 

JE) B M&PTe !978 ro.na ony6JIHKOBaHll pa60TH, B KOTOpHX 06Hapy.Ee

HO o6paSOBaHHe "npsiMHX" HeiTpliHO BO BSaHMO,nelcTBHRX npo

TOH-Me,D;:&. oTOT np0Il6CC, nO-BH;(HMOMY, SIBJUieTCS: yxasaHHeM H& 

pOJUJ;eHHe oqapoBaHHHX qaCTHil ( CM. H:Hze, CTp. 9 ) • 
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,n;a.HHlle ( BepXHRe rpaHXIUhl .IVI.fi oeqeHR:i poXUJ;eH:wr oqapoBaHHHX qaoTIDJ; 

B OHJI:bHllX B3a.RMO,n;eifoTBH.HX, .IJ:OJIH pao:ra,n;OB 3TIDC qaoTIDJ; no OT,n;eJI:b

HHM Ka.HaJia.M, 3aBHOEMOOT:O OT 3HeprRR oeqeHH.H poXUJ;eHIDI di1 qao

Tml; z T • .n;.), a TaKxe 6oJiee Ha,n;eEHHe TeopeTzqeoKHe oueHKH BeJlliqH

HH HOKOMOrO oeqeH:wi nOK83HBaroT, qTO .IJ:OOTHXeHRe B 3KOnepHMeHTe no 

noJtiOKY oqapOBaHHllX qaOTHU Ha EMC-2 )TpOBH.fi <rx P> R ,t I o-32 cM2 ' Jie

~ero Burne o~aeMoro ypoBH.fi B03MOKHoro HadHID.n;eHH.H oqapoBaHHHX 

qaoTHU, B HaOTOHmee BpeM.fi yxe He 6yueT npe,n;OTaB~T:b 3HaqHTeJI:b

HOrO Hay't1Horo JtiHTepeoa. UeJieooo6paaaoH .fiBJI.fieTC.fi JIHill:b TaKaH no

oTaHOBKa 3KonepRMeHTa no nOHOKY oqapOBaHHHX qaoTHU, KOTOpa.fi 

no3BOJIRT ,Il;OOTHrHYT:b TeopeTHqeoKR O~H,n;aeMOro ypOBH.fi oeqeHH.fi IDC 

poameH:wi ( noRa qTO He ,IJ;OOTRrHYTO'fHH B O,Il;HOM R3 3KOnep:HMeHTOB) • 

~ Toro, qTo6u o noMom:biD yoTaEOBKH BMC-2 MOrJia 6HT:b perneHa 

,aTa aa.n;aqa, Heo6xo,n;m.w: KaK yooBepmeHOTBOBaHIDI yoTaHOBKH M yJIYq

meHMe napaMeTpOB nyqKa Hei1TpOHOB, laK H OITTHMaJI:bHHH BH6op KaHaJia 

( HJIH KaHaJIOB) paona.n;a, no KOTOpHM .D:OJIEHa npOHOXO,Il;HT:b perHOTPauEH 

HOKOMHX qaOTHU. 

HaoTOHmee npe,IVIoJKeHHe oo.n;epuT onTRMaJI:&HHif, no MHeHHID aBTO

poB, BapHaHT oymeoTBeHHoro YBeJlliqer:HH aqxpeKTliiBHOOTH ITOliioKa o 

noMom:biD yoTaHOBKH BMC-2 oqapoBaHHID: qaoTmJ;, poXUJ;eHHHX Hei1TpoHa.MH. 

HexoTopue lii3 npne,n;eHHllX Hue B pa~·,n;eJie B yooBepmeHOTBOBa.HHif 

nooTaHOBKH axonepliiMeHTa o BHC-2 6u;rn yxe npe,IVIoxeHH HaMH paHee. 

I • Ka.Kyro qy:eoTBHTeJI:&HOOT:b ,n;OJDIWH HMeT:b axonepliiMeHT no 

ITOliiOK,y oqapOBaHHHX 6apliiOHOB B nyqKe Hei1TpOHOB 

KaHaJia 4H ? 

CorJiaoHo 6oJI:billiDIOTBY TeopeTliiqe<!KHX oueHOK, MOXO.IUJ.mliiX lii3 

paaJiliiliHHX rrpe,n;oTaBJie~ o MexaHH3Mn po~eHHH napu oqapoBaHHHX 
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KBapKOB CC B a,Iij)OH-a,Iij)OHHJ:lX B3aJ1MO,IJ;eHCTBIDIX, Ce"tieHHe STOro 

npo:u;ecca, CM:OHO SaBHcm.nee OT SHeprHH, ,IJ;OJDKHO COCTa.:BJIHT:b 

I-IO MK6 IIpH aHeprHRX YCKOpHTe~ ~ffiUl. llpH MeH:OillKX SHeprRHX 

TeopeTH"tieCKHe npe.n;cxasaHmr o Be~-qmre aToro ceqeHmr B pasHHx 

Mo.n;e~ pas~HliaiDTCH sHaliHTe~:oHo. OmiaKo opHeHTHPOM B onpe.n;e~e-
-HHH SHepreTH"tieCKOI SaBHCHMOCTH ceqeHIDI pOJK,II;eHHR napH CC B 

HHTepBaHe aHeprH~ OT cepnyxoBcKHX .IJ:') WH~OBCKHX MoryT c~Tb 

axcnepiDJieHTaJibHHe .n;aHHHe no poJK,IJ;eHKO lft - qacTHIJ;. Ha pHc. I 

IIpHBe.n;eHH CelieHIDI poJK,IJ;eHM Jj't B :J;eHTPM:OHOH o6~aCTH ( X~ 0), 

r.n;e ,IJ;O~eH HaxO,IJ;HT:OCH MaKCKMJM cneKrpa STHX qacTHIJ;. llpH IDJIIIY~

ce 45 raB/ C ( Vs ~ 9, 5 raB) , COOTBeT ~TBYJOIUeM pac-qeTHOMY MaKCIDJIY1ey 

cneKTpa He:HTpOHOB xaH~a 4H, celieHHe B z 25 pas MeH:ome, "tieM npH 

300 raB/c. TaxHM o6pasaM, npH z 45 raB/c c~e~eT oEE.n;aT:o ce-qeHHH 

o6pasoBaHIDI napu cc npH6~sHTe~Ho 4xro-31 - 4xro-32 cM2. 

Onn;aeTCH Ta.IOKe, qTo o6pasoBaHE:e qacTHIJ; d/1' , "t' , "f' '' H T • .n;. 

COCTa.:BJIHeT MeHbmyiD ,II;O~ cpe.n;H BCeX KOHeqHHX COCTOHHH:H, K KOTOpHM 
- I IIpHBO,IJ;HT o6pa30BaHHe napH CC, 6o~myro ~e ,IJ;O~ ,IJ;OJDKHO COCTa~T:b 

o6pa30BaHHe oqapoBaHHHx qacTMIJ;. EcTecTBeHHO npe.n;no~araT:o, qTo 

npH ceprryxoBcKHx aHeprHHX, He.n;~exc OT nopora reHepanHH oqapo

BaHHHX -qacTKU, aHepreTH"tiecKH 6o~ee BHro.n;HH~ rrpo:u;ecc poJK,IJ;eHIDI 

rrapH OliapOBaHHHX 6apHOHa H Me30Ha Cy.n;eT npOHCXO.n;HT:b He peEe, lieM 

poJimeHHe rrapu o-qapoBaHHblX MesoHOB. TaKHM o6pasoM, .n;~ celieHIDI 

pOJlf,IJ;eHIDl o-qapOBaHHHX 6apHOHOB HeHTIOHaMH m.my~ca 45 raB/ C MOJKHO 

OJIW.n;aT:O :se~HliHHY 2xi0-3I - 2xi0-~'2cM2 • 
3KcnepHMeHT~HO cneKTpOMeTpOM H3MepHeTCH Be~~Ha 

I 
6 '~'SR, 

I 
r.n;e (J - CelieHHe pOJK,IJ;eHIDl HCKOMO:ftl t:aCTKUH B KHHeMaTH"tieCKOM HH-

TepB~e, BH.n;e~eMOM YCTaHOBKOH, a 1) 'R.- ,II;OJDI pacna.n;OB no perHcTpH

pyeMOMY KaHMJ. 
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BeJIH'tUIHbl ~" 3KCnepHMeHTBJil>HO Ciwm Itl3MepeHH TOJIDKO )J,1IH. 

JD - MeSOHOB. B Ta6~.I npHBe~eHH 3Tl£ Be~HHH no ~aHHHM pa60TH/I/. 

llacTHD;a, KaHaJI pacna,na 

·no~ KJY 

-?>K0n+n
~!tll:rt 

-n+ -~Ron+ 
~K!I+n+ 

BeJIH1:Ufila B R , B % 

2,2±0,6 

4,0±1,3 

3,2±1,1 

1,5±0,6 

3,9±1,0 

.Uo;m pacna,no:s !)"t no yxaaa.HHW\1 KaHaJia.M MeH:&me, qeM pacctm

Ta.HHHe no qasoBOMY o6'beMY. BepoHT:aocTH ~:syxqacTHtnlhtX pac~oB 

Me:a:&me, qeM TpexqacTBq:aHX. C~e~eT OTMeTHT:&, qTo :sepoHTHOCTiti 

~yx, a TaiUte 11 TpexqacTlfCiHHX He~eliTOHHllX pacna,n;o:s "]) - Meso

HOB oKasanxc:& cymecTBeHHo MeH:&me, ,IeM nep:so:aaqa.n::&HO TeopeTJtl'qec

KH npe~CKaSaHHble B J43BeCTHOM 0630p1 ~ ra.ibip, JIM, P03Hepa / 2/, Ha 

OCHOBe oneHOK KOTOporo B 1975 ro~ UHaHJ4POBaRHC:& 3KcnepRMeHTH 

(~1l.. CD _, K n ) > 51%, P.> R (1Y~ IDm) z 38%) • .ILrur oT~eJI:&HHx :Ka.Ha.n:o:s 

pacnano:s oqapo»aHHHX 6apno:ao:s o~anMc:& Be~HH SR Toro xe 

nop~a, qTo Iti ~ Meso:aoB. O~axo B He~a8HO ony6~oBaHHOi 

pa6oTe no po~eHHID 6apHOHOB B e+ e-- BSaHMO~e!CTBmHX / 3/ CO

~epDTCH BHBO~, qTo paClla.Ini oqapOEaHHHX 6apROHOB MB.CCH 

~ 2, 2 raB/ c2 Ha A Jti 2 ° no~aMeHli no cpa:s:aeHmO c pacna,na.MH 

:aa npoTOH.bl H R :r4 nHOHH. SToT pe~:yJIDTaT. 6y~eT HaMH m:cnoJIDSOBaH 

HUe Ka.K O,ItJ4H HS apryMeHTOB B nom,sy npe,lJ.JlaraeMblX ,D;JI.fi llOHCita. 
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oliapo:saHHoro 6apHOHa C~ (2, 26) *) Rll!a.JIOB ero pacna,n;a 
+ -....+ + ;o C0 ~ pK 11 , a TaKJKe C0 _.. pl\ • 3.n;ecr:, xe OTMeTHM, liTO JlJifi pacna.na 

c~~ATI•, no KOTopoMY npoHs:eo.n;~cH no~cK B aKcnepHMeHTe c BMC-I, 
I 

BpR.n; ~ MOlKHO O~aT:& JlO~, 60~:&myiD HeCKO~KHX npOUeHTOB. 

llpEMeM Wlfi onpe.n;e~eHHOCTM ' liTO P.> R ( cr·"7 An"'} = 5% t liTO .fiB.l.tHeTC.f.l' 
I 

no-B~MMOMY, :BeC:&Ma OTITHMHCTRlieCKOii OUeHKOH ( CM.HHXe, IY).Tor.n;a 

~ 06HapyEeHKH po~eHH.fl C~ HeiiTpCHaMH HMny~:&Ca 45 raB/c no 

pacna.ny C~ -+I\ 111- YCTa.HOBKa, KOTO];aH He BHOCHJ.Ia 6b1 HHKa.KIDC 

KJ4HeMaTMliecKHX orpa.HH'tielil!H B perHCT]; Hpyer.ruit npouecc, .uo~a 

6una 6b1 HMeT:& 'qJBCTBHTe~:&HOCT:& ~~SR~Io-32 - Io-33 cM2• O~aKO 
pea.JI:&Hble cneKTPOMeTpbi MOryT perHCTp:P:poBaT:& HCKOMHe C06b1TH.fl 

TO~KO B KHHeMaTHlieCKH orpaHH"qeHHOH 06~aCTH. ~He 3TOro ~TO

pa Mb1 paccMOTPHM B c~e.n;ymmeM nyHKTe Ha rrpEMepe EHC-I. 

II. Ka.Koii ypo:eeH:& BeJm<nmli celiem!Jl o6paso:sa.H:wr 

OliapoEaHHoro 6apHoHa 6WI .n;om~HrHYT Ha 

ycTaHOBKe BMC-I ? 

C ycTaHOBKOH EMC-I no~lieHbl Bep:rnne rp~ :se~HH napu:a~

Horo celieHHH (}'~ SR ( c+ ~ A1r"')' a TB.IO.Ke crx~R ( D! -> K 
0 

Jr±') Ha 
0 

ypOBHe Io-31 CM ,IVLfi OliapOBaHHhiX qaGTHIJ;, o6pasyel\llb1X C rrpo.n;O~HbiM 
HMTIY~:&COM BHme ~ 25 raB/c, qTQ llpH~[H3HTe~:&HO COOTBeTCTByeT 

YMO:SldlO X> 0,5 / 4/. 

0UeHHM B.IDI.fiHlie KHHeMaTKtieCKKX O:L:'paHH'qeHHf:i, BHOCHMIDC YCTaHOBKOf:i. 

11pene6peraH orpaHKlieHHRMH no nepnea~KKY~HOMY HMny~cy p, 
OUeHKM BepOHTHOCT:& Tore, 'qTQ oqapoB.ll!HbiH 6apHOH ~ Me30H, po-
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~eHHH~ rrpH BSaHMO~e~CTBHH Hei1TpOH8 C yr~epO~OM,6y~eT HMeT:b 

OTHOCHTe~Hl:lii HMIIY~:Dc x = P,1 > 0, 5 ( o6osHaqHM sTy :eepoJIT-
Po 

HOCT:b W ( X,> 0, 5). BeJllftliDili W (}.:) HeHSBeCTHbl, O,IU!a:KO, ,n;JIJI 

ImX MOryT 6l1T:b YK3.SaHl1 BepXHHe rpar:HUll, OCHOBaHHble Ha CXO~CTBe 

K:BapKOBl1X ITpOUeCCOB, rrpoHCXO,IT.JIJ.IUtiX r:pH pOJK.neHHH oqapOBa.HHI:lX H 

cTpaHHllx qacTmJ; B a.npoH-8JU>OHHl1X B~laMMo~eitcTBMX. .UeitcTBHTe~Ho, 

B 060.WC c.nyqaJIX rrpOHCXO~HT pOJIUJ;eHHH rrapl1 K.BapK-aHTHKBapK, KOTO

pble SaMeHHIOT 06lffllThle KBapKH B HCXOJ(Hl1X (~parMeHTa.IUUI) ~ BHOB:b 

poJK,IJ;eHHl1X a,npoHax. llpH aToM o6pasonaHHe cTpaHHWC HJm oqapoBaH

HblX 6apHOHOB rrpOHCXO~T B OCHOBHOM Sa cqeT ~parMeHTauHH HCXO~

Hl1X HyKTIOHOB, COOTB8TCTBYJOIIU!IX Meso: fOB - B OCHOBHOM B u;eHTpaJI:b

HOM o6Jtaco. A - r~mepoHl:l HMeiOT sHatiHTM:DHI:.le npo~o~Hble I4Mlly~:n-

Cbl, xaprutTepHl:le ,n.n:a: rrpou;ecco:e ~par:~eHTarum B-» B' , H ~ ~ rue 

HMeeT OTHOCHTe~Hble HMIIyncll X > J, 5, TOr~a KaK HMIIY~Cbl 

K-MeSOHOB cocpe~oToqeHbl B O~CTH X~ 0 H IIp:K X > 0, 5 OCTaeT-

CJI ~ I% OT HX o6mero "tJHc~a. Ec;m 6bl oqapoBa.HHble qacTHIJ;bl HMeD 

TaKHe xe pacrrpe~e~eHHJI no x, KaK cTpaHHlle, TO rro~eHHble Ha 

E~C-I ~aHHble COOTBeTCTBOBanH 6bl BEpXHei rpaHKUe ceqeHHJI po~e

HRR: oqapoBaHHblX 6apHOHOB 6 (C~)LJ ,5xi0-
29

cM
2, liTO Ha ~ 

rropsr,IUta 6M:nme , qeM BepXHR.R: rpaHm;a TeopeTzqecKH oXH,naeMoro 

'+ 
ceqei:tM. ,1l.1m poJIOJ;eHWI -:b-- MesoHC 1B rro~qaeTcJI BepXHRH rpaHKUa 

ceqemm rrpH6~SJ4TM:bHO eme Ha 2 IIOpa,!Uta x.yxe. ilOCKO~:bicy' MaCCa 

C - KBapKa SHa'llHTM:bHO 60~IIIe MaCChi S - KBapRa, a SHeprllli 

HeitTpOHOB llyqlta 4H eme ~OCTaTOtiHO 6~SKH K rropory po~eHWI 

o-qapOBa.HHllX qacTHIJ;, mvmy~CHHii CIIOKTp C~ ~O~H 6blT:b MJirqe 

crreKTpa A , H rro-BH,IU!MOMY, aTo pas~tJHe 3Ha'f1l!TeJI:&HO (HarrpHMep, 

no oneHKe A)lJixo~e~a, Ma.KCEMYM B l)neKTpe C~ , o6pasoBB.HHoro 
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cllparMeHTa.nRe~ HyKJIOHa, ,I(OJIJlteH JielKB.T & llpH XZ 0, 2, TOr,n:a Ra.K 

y A OH npn X ::; 0 t 5). IToaTOMY ,1.J;JIB c~ peaJI:&HO )J;OJDKHO 6HT:& 

W ( X > 0, 5) < 0, 3, "({TO npRBO)J;HT R .n;onOJIHKTeJI:&HOMY YBeJIH't!eHmo 

3 c+ BepxHen rpaH~ ceqeHHR po~eHHH 0 , noJIYl!eHHoro B aRcnepH-

MeHTe c EHC-I. 

TaKHM o6pa30M, 't!T06H .nocTHrHYTI· o6JiacTH TeopeTHqecRH o~

.naewx Be.IDfCIIDI CetteHd pOJIU(eHIDI O~;pO:aa.HHllX 6apHOHOB, B SRCne

pmn:eHTax c EHC-2 eymio BltltTR Ha ypo:seH:o H3Mep.R:eMhix Be.mrtmH ce

tieHmi 6oJiee tteM Ha .n;Ba nop.fl',IU:ta MeHJ,JlliDC, tieM H3MepeHHI:ie c BlllC-I. 

3aJ(atia STa qpe3Bblt{a.i:HO Tpy.n;HM R Tpe6yeT MaRCHMaJI:&HOrO HCnOJI])-

30BaHRH BCeX B03MO~OCTeH nOBlillleHIDI ~KTHBHOCTH ycTaHOBKR. 

ill. Cpa:sHeHHe c ~yrHMH aKcnepw4eHTaMH. 

B Ta6JI.il npHBe,I(eHH pe3yJI])TaTH aeROTOpliX SRCnepHMeHTOB no 

noHCKY OtiapoBaHHHX qacTHU B a.npoH-anpOHHHX B3aHMO,I(eHCTBHHX/4-I2/. 

1113 npHBe,I(eHHblX B Ta6JI.ll ,I(aHHHX MOEHO C,I(e~T:& CJie~e 

Bli:BO.II;bl! 

I) HH B O,I(HOM H3 BHTIOJIHeHHHX ~0 HaCTOgmero BpeMeHH SKCnepH

MeHTOB no npHMOMY ITOHCKY OttapOBaHEHX qacTKU MeTO,I(aMH SJieRTpOHHKH 

:a ITY3HP:&ROBHX KaMep He .nocTHrHYT 'leopeT:aqecRH o~aewii ypoBeH:o 

ceqeHH:ti po~eHHH oqapOBaHHHX ttaCTj~ B a.I(pOH-~OHHliX B3aHMO,I(ei

CTBRHX. 

Haz6oJiee •ecTKoe orpaHH't!eHne na ce't!eHne po1IU(eHEH oqapoBaH

HHX qacTH.IJ; ( 6 <. I ,5 MK6/HYRJIOH npll 300 raB/c) no.nyqeHO B 

SKCITepMMeHTe, BliiTO~eHHOM MeTO,I(OM ~TOSMYJI:OCH:ti / 9/, r.n;e Ha 

60000 B3aMMo.nencTBHI He Ha6~.neHo HH o.n;Horo c~qaa acconaaTHB

Horo pOJ(,ll;eHIDr li:l3YX qacT:m.:( C BpeMe::ta.Ml[ D3HH B IDITepBaJie 

I0-12 - I0-14 CeR. O~aKO STa OUeffKa 3aBHCHT OT BpeMeHH D3HR 
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O~apOBaHHHX ~aCTHU. 

2) Ypo:eeH:& tzyBCTBHTeJI:&HOCTH 8K3nepHMeHTa ( :eemrc-IHHa crx l?>R ) , 

~ocTHrHYTHa Ha EHC-I, He ycTynaeT ~axe nocne~HHM H3 ony6~HKO

BaHHHX 8KCITepHMeHTOB, BHITO~eHHHX Ha ycKOpHTe~e ~HA] C ITOMOm:&ID 

ropas~o 6o~ee c~OEHOH H co:eepmeHHO~ annapaTypu 15- 81. 8To 

CB~eTe~:&CTByeT 0 ~OCTaTO~O XOpOilleH ITOCTaHOBKe 8KCITepHMeHTa 

Ha EMC-I. 

3) B TO ~OCTHrHYTa.R: 

Ha EHC-I H rpynnaMH @HAJI, osHa~aeT, qTo pesy~TaT EMC-I 6o~ee 

~eM Ha ITO~OK Be~qHHH ~aJI:&me OT TeOpeT:H~eCKH O~aeMoro 

ypOBHR, ~eM pesyJI:&TaTH rpynn BO WfAJI. C TOqKH 3peHRH ITOHCKa 

npouecca 06pa30BaHKH oqapoBaHHHX ~aCTHU a~eKTHBHOCT:& YCTaHOB

KH EMC-2, Ha I nop.R:,D;OK BMHqmnll JJ ~a.R:, qeM y EMC-I , rrosBo

~a 6H ITpH6~3HT:&CR K O~aeMOMY ypOBHID ceqeHHR po~eHBH 

8THX qacTHU HaCTOJI:&KO, Ha CKO~:&KO 8TO yxe ~OCTHrH,yTO B 8KCITe

pHMeHTax , BHITOJIHeHHHX BO <J?HAJI. 

4) C ITOMOm:&ID ycTaHOBKH."CJtiiMA' (11<I?B3, rpynna C.II.,UeHHCOBa) 

B nyqKe II- HMIIyJI:&ca 55 raB/ C ,D;OC~'HrHYTa 6oJiee BHCOKM qyB

CTBRTeJI:&HOCT:&, ~eM Ha ycTaHOBKe EHC-I /?/. O~aKo Ha ycTa.HOBKe 

"CIITMA" HCKMCR .n;pyroa npouecc ( q)parMeHTauHR HMeTammero 
-rr- - M630Ha B napy ])l) ) ' qeM Ha ~'CTaHOBKe EMC-I' H TPY.nHO 

cpaBHHT:& ~e xeCTKHX B 060HX HKCITepHMeHTax KHHeMaTHqecKHX 

orpaHH~eimz Ha pesyJI:&TaT, nocKOJI:&lCY ~H8.MIDta npou;ecco:e He

H3BecTHa. TIOCJI,e,nHee 3a.MeqaHHe OTHOCHTCR H K cpaBHeHHIO pe3yJI:&

TaTOB ,n;pyrKX 8KCITepHMeHTOB. 

5) ~eKTHBHOCT:& YCTaHOBOK C 1~0HHHM TpHrrepOM JIHMHTH

pyeTCR ~HOM. )laJI:&He:itruee YJIYqmeHHI3 aqxpeKTHBHOCTE: Tpe6yeT 

~yqmeH H36:apaTeJI:&HOCTH TpHrrepa. .~ STOre HCITOJI:&SOBaHHC:& 
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MIDOHHHe TpHrrepu. K HCIT0~30BaHHID MIDOHHHX TpHrrepoB rrepeme~ 

H p.fi,I( rpynn, pa60Ta.BID11X paHee C a.,ll.pOHHl:lM TpHrrepOM ("CHIMA" 

B HwB3, rpynna F\\IAL-Mic.h,gen- P~..,.,_due. Bo ~HAJI :a ,np. ). 

O.nHaKO Tpe6oBaHHe o perHcTpau:a:a B ycTaHOBKe EMC-2 MIDOHa OT 

pacna.n;a )) - Me30Ha, poJr,IJ;eHHOrO aC:COUHaTHBHO C HCKOMW/£ ~ , 

Ha 2-3 ll0p.ff,1Uta CHIDKB.eT 3qxpeKTHBHOCT:b ycTaHOBKH. 

6) B 6o~mHHCTBe BHITO~HeHHHX E, HaCKO~:bKO HaM H3BeCTHO, 

Be,zzymH.XC.H 3KCllepHMeHTOB np0H3BO,I(HJJ C.H ( MJm :ae,neTC.H) ITOHCK 

1)
0

- M830HOB ( no Ka.HMy pacna,na "D0 (1)o)~K+II :!:: ) • li03TOMY 

sa,na~a llOHCKa O~apOBaHHHX 6apHOHOI~po~eHHHX B a,npOH-~OHHHHX 

B3a.I1.MO,I(e~CTBIDIX~6y,neT npe,ncTaBJIJITI 3Ha~HTe~:bHHH HHTepec ,IJ;a.JKe 

H B TOM CJiyliae, ec~ 6y,neT 06HapyJJ:eHO polK,Il;eHHe B 3Tl1X B3ruiMO

,neHCTBHHX O~pOBaHHHX Me30HOB. 

7) Oco6oro o6cyiUI;eHH.H sac~JKEBaiOT pe3y~:bTaTu 3-x He,na.BHo 

BHrro~HeHHI:lx B UEPHe he a vn d u WI ~) aKcnep:HMeHTOB /I 0 'I I ' I 2/, 

o6HapyDBlliiDC o6pa30BaHHe "rrpRMbiX" HSHTp1illiO B p-C B3aEMo,ne~

CTBH.HX npH 400 raB/c. M3 BCeX H3BECTHUX ( a TaKEe H8KOTOpUX 

rHITOTeTH~SCKHX - aKCHOHU ) ~aCTHU B03MO~ HCTO~HHKOM 3THX 

"npSIM.IiX" HeHTpHHO y,nOB~eTBOP.HIOUWIVI yc~OBIDIM 3KCnep:HMeHTa, MOryT 

6btT:b TO~:bKO O~apOBaHHUe ~aCT HUH. ~ 'a.:KHM o6pa30M, 3TH 3KCllep:HMeHTbt 

C~e.nyeT C~HTaT:b yKa3aHHSM ( XOT.H l[ KOCBSHHUM) Ha poJK,ILeHHe O~a

pOBa.HHilX qacTIDJ; B a,Lij)OHHUX B3aHMOJ(8itCTBMX. 

OueHKH ce~eHH.H poJK.neHIDI oqaponaHHHX qacT:vm, npHBo.n;HMHe B 

3THX Tpex pa60Tax, BbtllO~HeHHbtX B O,I(HOM H TOM :IKe HSHTpHHHOM 

Ka.Ha.n:e, cymecTBeHHO pa3JnfllHH: ce~~~H:w:r, npno,n:m&Ie B pa6oTax /IO/ 

:a /II/ pas~aroTc.H na .n;Ba nop.H.n;Ka ( ! ), ce~eHR.H H3 pa6oTu /I2/ 

HaxO,II,.HTCH , nocepe,niDie MeJf\JJY ,D;aH.IhlME pa60T /IfJ/ H /II/. 



- 10 -

3TO nOKa3HBaeT, Bo-nepBHX, ~TO npHBe~eHHHe peay~TaTH H~TCH 

rrpe~apHTe~bHHMR H, BO-BTOpHX, ~TO nepec~eT K3MepeHHOH B SKCne

pHMeHTe BeJmtmHH - ~Hc~a " npaMiix" HeHTpHHO *) B ce~eHHe poilijl;e

HHH O~apOBaHHHX ~aCTHI.J; cymeCTBeHHO 3aBHCHT OT ~aMHKH po~eHHH 

STIU qacTHI.J;. 

C yqeTOM TOrO, qTo ce~eHHe po~~eHRH Ha Me~H ~OAEHO 6HTb 

B I5-20 paa 6o~me, ~eM Ha HYKJIOHe ( A01'1,.
2/ 3 = 16), ~aHHHe 

pa60TH /IO/ MOJKHO cor~acoBaTb C O~~piD.J;aTMbHHMH pe3y~bTaTa.MH 
Bcex pa6oT no np.RMOMY no:acKy po2K,I!;eHRf.l: oqapoBamrux ~acTmJ, B 

a,n;pOHHHX B3aHMO,neHCTBID1X, ~aHHHe p;:t60TH /II/ C peay~TaT8.MJ4 
pa6oT· , rrp:aBe~eHHHX B Ta6~. ITA HE, HO He pa60TH / 9/. 

C~e~eT OTMeTHTb, ~TO ce~eHHH, no~yqeHHHe B pa6oTax /IO/ H 

/II/ He npOT:KBOpe~aT y-Ka3a.HHiiM Btlllie (cTp. 3 ) TeopeTifC1eCKIDVI 

on;eHKa.M: I-10 MK6/HYEJIOH npH SHepr:aa:x 300-400 fsB. 

On;eHKH ce~eHHH, npMBo~e B Ia6oTe /I2/ npoTHBope~aT KaK 

~pyrHM SKCnepKMeHT~bHHM, TaK H TEOpeTH~eCKHM on;eHKaM STOH 

Be~~HHbl. 

TaKI4M o6paaoM, peayJ.I.bTaTu, BHILOJmeHHl:lX B UEPHe Ha S PS 

SKCnepHMeHTOB no nOHCicy " npr!MliX" HeHTpHHO C 60~lliOH CTeneHbiO 

BepOHTHOCTH no~TBep~aiDT HCXO~yro Be~~HY ce~eHHH po~eHHR 

oqapOBaHHHX ~aCTHI.J; B anpoHHHX B3aJmo~eHCTBHHX, Ha KOTOpOH 

OCHOBaHO ~a.HHOe npe.zv.ro:steHHe H O~)lEtpr.U;. 60Jiee neCCHMHCTH"ieCIWe 

oueHKH :a nporHoau. 

C~e.:n;yeT TaKate OTMeTKTb, "t~TO a ::~aq:aTe~bHlill no cpaBHeHHIO c 

B pa6oTe /IO/ 6~o no~~eHo Nve_ = NvfA = (I,2±o,4)x 
X ro-7; npoTOH ;IJ.JI.R: E'J-:>20 IsB H yr~a Bbl~eTa HeHTpHHO 

<.. I,85 MPBJ];. 
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poJ~UJ:eHHeM lYb - nap BRJia.,I( nponecco:e c o6pasoBB.ImeM o-qapoBa.HHHX 

6ap:aoHoB o6Jier'tlaeT corJiacoBa.IDie pe3yJJ:&TaToB ~eam v\1.\mp aKcne

pHMeHTOB C .npyrHMH .IJ;a.HIWMH. 

8) IToacK o'tlapoBBHHHX 6apHOHOB no~MMo ycTaHOBKH EMC npomsBo

.IJ;HJICH TOJI:OKO B nysup:&KOBHX H CTpKMeplHX KaMepax. B nysHp:&KOBHX 

Ka.Mepax MOJli'.HO Ha.,I(eHT:&CH TOJI:&RO Ha HaCiJDO,IJ;eHHe e,IJ;HHH't!HHX CJIY'tlaeB 

o6pa30:Ba.HM O'tlapOBaHHWC 'tlaCTHIJ;. ilpO.D;OJIJKalOTC.R: Jm llOHCKH O'tlapOBaH

HHX 6apHOHOB C llOMOtn:&IO CTPHMepHWC Krutep HaM B .IJ;aHHOe BpeMH He

E:3BeCTHO, BO BCHKOM CJiy-qae cneKTpOMe~~pOB CO CTpHMepHHMR Ka.MepaMR 

oqeH:o MaJIO ( 3Ha't!HTeJI:&HO MeH:&me, 'tleM c npo:eoJio~) m npHMeHeHE:e 

~ yKa3aHHOil 3a.IJ;a't!R 3TOi MeTO.IJ;HKH maeeT OBOE: cymeCTBeHHHe Tpy.n

HOCTE:.l10STOMY C TO't!KH spemm: B03M0Jli'.HOH KOHKypeHIU!E: npm llOHCKe 

oqapo:eaHHHX 6apHOHOB ycTa.HOBKa EHC-2 Haxo.nHTcsr B .nocTaTo't!Ho 

6JiaronpHHTHHX ycJioBRKX. 

IY. ITpe,IT.JiaraeMNe ,nJIH no:acKa c~ KaHaJIH pacna.na: 

------------------------~ 
c+ -;·pR0 

0 • 

KaK 6HJIO yxe y&a38HO BHWe, He.IJ;aBHHe SKcnepRMeHTH Ha YCKO

pliiTeJie sPEAR 131 noKa3aJm, qTo pacrra.n c~ c o6pa30Ba.HE:eM 

B KoHe't!HoM cocToHHHM A - rHnepoHOB rro.na.BJieH m B ocHOBHOM m.neT 

pacna,n; c~ Ha npOTOHH H I{ - Me30Hbl ( + B03MOJKHHe nHOHH). ITpocTeil

lliHMH Ka.HaJiaMH TaKHX pacna.,I(OB, HBJIHIOT OH C~·~pK0 lii C~ ->pK-11+. 

B IIOHBHBilleHCH He.IJ;aBHO pa6oTe /I3/ Ha OCHOBe KBapKOBOi MO,IJ;eJIE: 

6wrn TIOJIY'tleHH TeopeTE:'tleCKHe OUeHKH :EepO.R:THOCTeH HeJiellTOHHhtX 

pacna,n;OB C~ no pa3JIE:'t!HHM .IJ;ByX'tlaCT~:'t!HHM R KBa3H,IU3yx'tlaCTH'tUlliM 

Ka.Ha.Jia.M. 3TH BepOHTHOCTH, BHpaxeHHHE: B e,IJ;iUilru;ax 10
12 

ceK-I , 

npHBe.neHH B Ta6JI.lll. Cy'MMapHasr :eeposrr.J'HOCT:& STHX pacna.no:e, no 
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MHeHKID aBTOpOB pa60TR /I3/ 6~SRaR K TIO~OM BepORTHOCTH pac-

na_na C~, COCTa.BJI.fleT 15,5 X 1012 C~K-I. TeopeTH'tieciGie O:UeHKH, 

rrpHBe~eHHRe B Ta6~.lli, H~TCR MO~~~HOSaBHCHMNMH H Bp~ ~H 

MOr,yT npeTe~OBaT~ Ha TO'tiHOe KO~eCTBeHHOe OrrHcaHHe nponec

COB pac~a C~.O~aKO Ka'tieCTBeHEHe TermeHUHH COOTHOilleHHH 

BepORTHOCTeM pa~H~ KaH~OB paCTI~a, llO~qeHHHe B pa6oTe /I3/ 

npe~CT~CR paSYMHUMH, H MOryT C~*HT~ opHeHTHPOM npH ~a

HHPOBaHHH aKcnepRMeHTOB. 

Cor~aCHO Ta6~.lli, Bepo.R:THOCT~ pacna,n;a C~ ~At'+ COCTa.Bl.fH:eT 

MeH~me I%, H ec~ aTa oueHKa ae .a:JumeTc.a: omH6oqaoH, noHcK 

o-qapoBa.HHoro 6apnoHa c noMom~ro El1C-2 ae~~SR opneHTMPOBaT~ 

+ Arr• TO~~KO Ha Ka.Ha.JI pacn~a C0 _. • 
+ -o 

Pacn~ C0 ~ pK HMeeT B He~KO~KO pas 6o~mym Bepo.a:T-

HOCT~' 'tieM c~ ~A lf+. HaH6uee Be ~OHTH.bilVIM OKaSHBa.IOTCH KBaSH

~ByxqacTH~e pacn~u c o6pasoBaH~eM Bos6y~eHHHX cocToRHK~ 

(peSOHaHCOB), 06~a,ZJ;aiOmMX 6o~ee B~COKKMH CllHHaMH, qeM OCHOB-

Hhle COCTOJIHIDl, 'qTO 

KOBOii MO~e~. 

COOTBeTCTByeT 06mHM Te~eHUHHM KBap-

Ilpe,nJIOJKeHHbrli Ha.MH paaee ~JIJI I.OHCKa C~ pacna,n;. C~-..pK-rf 

HBJIR:eTc.a: pesy~~TaTOM ~yx KBas~I>yxqacTHqagx pacna.n;oB 
+ c-+ K~a 

(
0 
~ h+ + K- H o ~ P 1 . _ n+ n o6~a.n;aeT HaH6o~~mei1: Bepo.a:T-

L. pn-+ ~ 1<. 

HOCT~IO ( 60Jiee , 'tieM B 20 pas 60~illH , 'tieM (; ---:» 1\ lT'* , C 

yqeToM BOSMOJJCHOCTH pacna,n;a 1<.*0 -~ l<o ITo) *),To, qTo pacna.n; 

~-;;. pKlY ~eT B OCHOBHOM qepe 3 06pa30Ba.IDEl. peSOHaHCOB 

*) ).J;.r;I pacna.n;a (;-?Ll-t+t(."-... (cYMMapf:la.a: MaCCa npo.zzyKTOB pacn~a 

2,I24 rsB/c2) oqea~ M~ ®asOBRH o6~eM H OH ~o~eH 6HT~ 
SaMeTHO 110~~eH. ilpHBe~eHHaB B Ta6~.lli Be~KHa Bepo.a:T
HOCTH STOrO pacna,n;a rrpe~CTaB~HeTCR SaBRilleHHO~. 
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) noaBOAHT YMeHhmMrb qMC~o ~HOBHX co6HTHH 

npH ow-~aiH o6pa6oTKe. 

QqeB~HO, ~0 llOHCK npoueccoE C~ ~pR0 
B 0006eHHO 

c~ ~ pKT Tpe6yeT H,IJ;eHTH~ a,npOHOB B BHC-2.Tipe.n;JIOJKeHHe 

o ~ono~eHHH ycTaHOBKH BHC-2 noporoB~M raaoBHM qepeHKoBCKHM cqeT

'Cfi!KOM ro~OCKOllll'l9CKOrO THlla (ffi'tiTC) ,DJISi ~eHTH!f>mta.I.UIJ[ a.n;pOHOB 

co~epEHTCH B pas~e~e B. 
+ -o 

ilOHCK C0 .._;;, pK MOJKeT ocymeCT~'l'bCH O~HOBpeMeHHO C 110HCKOM 

C~_.,A TI+ • ilpM ~OCTaTO'tlHO XOpOWei! ~eHTH!f>~ npOTOHOB ~H MOiteT 

6HTb OTHOCHT9.7Il>HO HeBeJimt. TpexcraCTKt[Hbli! pacna.n; ~~ pKT Ka.K 

6H~O CKa3aHO BHWe, ~O~JKeH, 110-B~HMO~~, 6HTh 3Haq:KT9.7Il>HO 6o~ee 

BepoHTHHM, qeM YKaSaHHHe ~yxqacTRqmre. TipK STOM KaK noKaauBaroT 

pacqeTH M9TO~OM MOHTe-Kap~o, 3~9KTID3HOCTb ero perMCTPauHH B 

HecKOJIDKO pas Bblllle, qeM rrpouecca C~Atf~aite npM OJUIHaKOBOM 110~o

IteHKK MHIIIeHH. ilOCKOJIDKY .n;JIH npouecca C~...:. pK-rf He Tpe6yeTCH 

paC11a.n;HH:ti 06'beM, 11pM ero 110HCKe B03MQJKHO npH6Jm3HTb MHIII9Hh K 

MarHMTY. TaKHM o6paaoM, · o6maa s@>eKT>'IBHOCTh perHCTPB.Wm cymecTBeH

HO 6o~ee BepOHTHOrO pacrra.n;a C~~pK~r+ MOJKeT B H9CKOJIDKO pa3 

npeBOCXO,nMTb 3~9KTMBHOCTb perKCTPB.UiiH MeHee BepOHTHOrO pac11a.n;a 

C~t\ It , qTo ~e~aeT 110HCK OtiapoBa.HH ::>ro 6apMoHa 110 yrtaaa.HHOMY 

KaH~ npRBJieKaTe~hllliM.O,IUiaKO 110,naBJieHMe !f>oHa npn 110HcKe C~-.> pKT 

Tpy,n;Hee, 'tieM rrpM 110HCKe C~~A If II C~ --+ pR
0

• TipeJK,IJ;e Bcero 

Tpe6yeTCH ~OCTaTO'tiHO XOpOillaH ~eHTH~KKaUEH 'tiaCTHU B nrqrc, 'tiTO 

MOXeT 6HTh ~OCTHrHYTO BC~e~CTBMe 6~aronpRHTHOrO .n;JIH Ue~eH ~eHTH

q,HKauHH pacnpe~e~eHHH rrpoTOHOB , K- H It no HMIIyJIDCa.M ( p:ac -5~) • 

lloTpe6ymTcH H ~yrHe cnoco6a 11o.n:~eHHH ~oHa, KaK B cHcTeMe 

sanycKa ( MIDUeHD - tiepeHKoBcKH:£i cqerr 'timt, ~e~eHKe 6ucTporo 

npOTOHa H B03M03EHe ~yrHe Cl10C06H), TaK H Ha 3TaiTe o!f>-~ 

o6pa60TKH. 
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B s~~eHHe aToro pas~e~ c~e~reT YRaSaTb, ~To noxcK 

o~apoBaHHHX 6apxoHoB c noMOIDPD ycTruiOBKH EHC-2 ue~ecoo6pasHo 

npOBO~Tb TO~bKO B C~ae, eo~ 6y;crT C03~aHH MeTO~~ecxxe 

B03MO~OCTH ~ Ha6~~eHHH HaH6o~ee BepOHTHHX npoueccOB pacna

~a MCKOMHX ~acTl!Jl, a Ta.KJite, ecJm 6y~JYT ocymecTBJieHH ~yrne 

MepH no cymecTBeHHOMY noBHmeHHD a~~KTHBHOCTH ycTaHOBKH. 
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TeopeT~ecKMe oueHKH :BepoHTHOcTeH pas~~x KaHaHOB 
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E. lloncK ysKHX pesoHaHCOB *). 

YsKHMH HasHBaroTc.a: pesoHaHcH, m~HHH KOTopux sHa~Te~DHO 

MeH:bme m:Hplm "o6u'tJHblx" pesoHaHCOB, onpe.n;eMeMHx pacna.n:arvrn no 

KaHaJia.M CHJlDHOrO B3a.IDJIO,IJ;eHCTBHH, He no,n;aBJieHIIbiM:H HKKa.KHMH sa

npeTa.MH. Tarunvi oopasoM, ec~ m:HpHHH " o6HtiHHX" pesoHaHcoB npn 

Maccax ;J; I, 5 raB/ c2 ITOpH,II;Ka COTHH MaB ( MH 6o~ee) , TO lli:HpHHH 

YSKHX peSOHaHCOB He 6o~ee HeCKO~D~ ,n;ecHTKOB MaB. 

06Hapy~eHHe n ncc~e,n;oBaHne ys~ pesoHaHCOB npe,n;cT~eT 

npHHUHITH~HHH HHTepec npeE,n;e BCero HMeHHO ITOTOMY, tiTO B HKX 

MoryT npo.a:~T:bCH HeTpHBH~:bHHe san~eTH, B TOH ~ RHOH WOPMe, 

CBH3aHHHe C OCOOeHHOCTHMH B3aHMO,IJ;eHCTBHH KBapKOB C KBapKaMM, B 

tiaCTHOCTH, B03MO~O H C CYmeCTBOBaHEeM 8K30THtieCKKX KBapKOBHX 

CHCTeM. 

llepBHe TeopeTHtieCKHe rrpe,IJ;CKaSaHEH 0 cymecTBOBaHHH YSKHX 

MeSOHHHX pe30HaHCOB, paCITa,IJ;aiDmHXCH npeHMYmeCTBeHHO Ha OapHOH 

H aHTH6apHOH (BITOC~e,IJ;CTBHH TaKHe CHCTeMH 0~ Ha3BaHH OapHOHHeM) 

6HJIH C,IJ;e~aHH 11. C .lllan:Hpo C COTPY.TI:HHK8MH, OCHOBHBaBIDHMHC.H Ha 

ITOTeHUHa.JIDHOH MO,II;eJIH H~OH-aHTHHY~OHHOrO BSaHMO,IJ;eHCTBHH /I4/ 

H P03HepOM, HCXO,II;HBIDHM H3 H,IJ;eH ,IJ;y~:bHOCTH /I5/. B HaCTOgmee 

BpeMH HMeeTCH 3HaqHTe~:bHOe tiHC~O TeopeTHtieCKHX pa60T, ITOCBHmeH

HHX YSKHM peSOHaHCa.M /I6/- /I9/. B STKX paOOTal,., HCXO.n;.a:mHX H3 

pasJIHtiHHX Mo,n;e~eH,rrpe,n;cKaSHBaeTc.a: cymecTBOBaHHe SHa~Te~:bHoro 

tiHMa YSKHX peSOHaHCOB, Ka.K M830HHHX ( 8TH npe,IJ;CKa3aHM HOCHT 

*) OcHOBHHe ITO~OEeHHH 8TOro pas,n;e~a oocy~~Cl) c M.A.CaBHHHM, 
KOTOPOMY MH Bl:ip~eM CBOD llpHSHaT~:bHOCTD. 
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~OCTaTO~O orrpe~e~eHHHi xapaKTep:rrpencKa3HBaiDTCH KBaHTOBHe 

~Hc~a, Maccu, B03MO~e KaH~ pacrranoB H ~~e o~aeMHe ce

~eHHH), TaK H 6ap:HOHHHX ( 3TH rrpe~CRa3aHKff 3HaqHTe~bHO MeHee 

orrpe~e~eHHH). HeCKO~bKO ynpomaH, MCEHO CKa3aT:&, ~TO cymecTByroT 

~Ba OCHOBHUX IIO~O~a K 06MCHeHmo ( H rrpe~CKa3aHmo) Y3KHX pe30-

HaHCOB: rrepBHH paccMaTpnaeT Y3KHe f630Ha.HCH :KaK CBH3aHHHe coc

TOHHHH 6apHOHOB H aHTH6apHOHOB, BTOI,OH - KaK aK30TH~ec:KHe KBaP

KOBHe COCTOHHMH ( Hanp:mv'!ep, Y3K:He ME:30HH OIIHCHBa.IOTCH KaK COCTOH

mHe kl3 ~YX KBapKOB H ~YX aHTHKBapx:OB) • llpH BTOpOM ITO~O~e B03-

Hmta.IOT ~OIIOJlliHTenHHe HHTepecHUe BmiMOXHOCTH IIOCTpOeHIDI CeMeHCTB 

~aCTHU, CBH3aHHHe C cymeCTBOBaHHeM UBeTa KBapKOB /I?-IB/. 

B o6oHX rro~xo~ax B03MOlltHO cymecTBOBaHHe y3IrnX pe30Ha.HCOB KaK 

C Hy~eBOH CTpa.RHOCT:&IO, TaK H CTpaHHhiX. B MO~e~ CBH3aHHHX 6apHOH

aHTH6apHOHHHX COCTOHHHH Macca 6apHOHHeB ,IJ;OJDKHa 6hiT:& 6~3Ka K 

Macce ~yx COCTaB~mHX 6apHOHOB, a Macca Y3KHX pe30Ha.HCOB C 

6apHOHHM ~HC~OM B = I, COCTOHmHX B 3TOH CXeMe H3 ~YX 6ap:HOHOB 

H-aHTH6apHOHa, ~O~a 6UT:b 6~H3Ka K Macce Tpex COCTaB~mHX 

6apHOHOB. Pacnan ~O~~eH IIpOHCXO~HT:b npeKMYmeCTBeHHO Ha 6apHOHH 

H aHTH6apHOHH, H~qHe aHTH6apHOHOB B KOHe~HOM COCTORHHH HBHH6TCH 

y~o6HHM IIOHCKOBHM ITpH3HaKOM. 

B MO~e~ 3K30T~eCKHX KBap:KOBHX COCTOHHHi rrpe~CKa3HBaeTCH 

cymecTBOBaHHe MHoro~Kc~eHHHX y3KHX pe3oHaHcoB, o6~e.n;HHeHHHX B 

ceMeHCTBa IIO CBOHCTBaM CHMMeTpHH H paCIIO~OEeHHHX Ha COOTBeTCTByiO

mHX TpaeKTOPMHX Pe~xe. B Ka~ecTBe ~~cTpaqHH Ha pHc.2 np¥Be~eH 

rpaWHK ~:&ro-@paygH ~ 3K30TH~eCKH] CHCTeM ( ~HKBapR~T~apK~ 

BKJIIO~aiDmHX O~HH HJm ~Ba CTpaHHhiX KI ap:Ka lB/ . 

Ha pRe. 3 np:HBe~eH crreKTP aqxpeK'I HBHWC Mace CHCTeMH AN 
IIO~eHHHH C IIOMOJl.U)lO OMera-ciieKTpo~:eTpa B nyqKe K+ Me30HOB / 20/ 
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11 yxasaHH CTpe~aMH SHa'tleHHH Mace y~K~ peSOHaHCOB, paCCqHTaH

HHe B pa6oTe /IB/. 

3KcnepRMeHTaH~HOe 06Hapy~eHKe y~KHX peSQHaHCOB CT~O B03-

M0.1Itl:IHM B pesyJI~TaTe paSBHT:wi MeTO,II;IDl!, npne,nmeM K C03)J;a.Hm0 

ycTaHOBOK c xopornRM pasperneHHeM no ~~@leKTHBHOH Macce, npeJUJ;e 

BCero COBpeMeHHbiX MarHHTHbiX cneKTpOMeTpOB, a T~e 6onm 

nysHp:CKOBI:lX KaMep B CM~HbtX MarHHTHI::X llOJIRX. 

B pesy~TaTe B nocJie,IJ;Hxe 2 ro.n;a 6HH o6HapyEeH ;neJI:blA p~ 

ysKHX pesoHaHcoB. HaH6oJiee nocJie.n;o~tTeJI~Ho RX noHcK Be,neTcH 

B UEPH, e, npea.ne Bcero c noMOIJU)IO MHoroqacTl{tllioro nmpoKoanepTyp

Horo cneKTPOMeTpa "OMera". 

B Ta6JI. IY npne.n;eH:bl OCHOBBlie H Ha.H60Jiee Ha.n;eJKHO YCTaHOBJieH

Hiie 113 YSKHX peSOHaHCOB~) • KaK BH,Il.HO HS Ta6J'IHili;l, ,IJ;O CHX nop 

06HapyzeHO TO~KO cymeCTBOBaHHe ysrolX MeSOHHHX peSOHaHCOB. ~

CTBeHHOe ,IJ;O HaCTOJimero BpeMeHH y-Ka3H.HHe Ha cymeCTBOBa.Ime Y3KJ4X 

6apKOHHBX peSOHaHCOB ( B CHCTeMa.X A rfiT- H 1\ K+K-) 6WIO no

JIY"qeHO B SKcnepHMeHTe Ha EHC-I/4/. :~CHK 6H STO YKaSaHHe fiO,IJ;TBep~ 
JIOC~ B ,IJ;~HeitJJmx SKCnepKMeHTax, ST·) 6HJIO 6H O'tleH~ BaJI.HliM OTKpli

THeM.OqeBH,IJ;HO, 'tiTO npoBepKa STOrO p33YJI~TaTa SBnHeTCH rJiaBHOI 

6H.Kzalwel sa.n;a~el EHC-2. 

06HapyEeHKe H HCCJie,IJ;OBaHHe YSKK[ peSOHaHCOB - HOBOe, 6HCTpO 

paSBKBammeeCH H BeC~Ma nepcneKTHBHOe Hanp~eHHe B ~HSHKe Bli

COKJIX SHeprd. 

CJie.nyeT omr.n;aT~, 'tiTO B 6Jll{JI'8.tuure ro~ 6y.n;eT Hal.n;eHo 6onmoe 

*) B Ta6JIHUe, B qacTHOCTH, He YKaSaHH HecKOJIDKO ysKHX MaKCHMYMOB 
B ce-qeHlllf ~o;uecca e+e-~ a..n;poaH, nOJIY11eHHHe BO ~acKaTli 
x B Opes 12 I, a Ta.Kze ysKd MaKcm&yM B pea:KI.Um fP -> p e+ e-
npK M ~r ,I rsB/c2 /2?/. . 

.. 
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qac~O pa3~qHHX yaKHX pe30HaHCOB K Jta STO~ OCHOBe no~eHO 

oqem, cymeCTBeHHM , a B03MOJKHO ll np:~HaJI:DHO HOBM liHI!JopMa.I.UIJI 

o6 aneMeHTapHHX ~acTxnax 11 nponecca{. 

MH no~araeM, ~To nomcK ysKKX peaoHaHCOB ~eH 6HT:o BKHID~eH 

B nporpaMMY aKcnepBMeHTOB ~ EHC-2 *). YcTaHOBKa o6~aeT 
~ocTaTo~o xopomHM paapemeHHeM no a1~KTHBHOI Macce. YpoBeH:o 

o~aeMHX ce~eHHH ~ o6pa30BaHEH H3KOTOpHX H3 STHX pe30HaHCOB 

nopsr,IOta wmpo6apHa, ~o c~e;rryeT KaK H3 TeopeTH~ecK14.X npe~cKa.

saHHI /!?,IS/, TaK H H3 SKcnepHMeHTan:DHRX ~aHHHX ~ 06HapyaeH-

HHX y31GlX pe30Ha.HCOB ( CM.Ta6~.IY). Ta.Kol ypoBeH:D ce~eHlJJI 

~oxaeH 6HT:o ~ocTyneH ~ aKcnepKMeETOB c EHC-2. 

CymecTBeBHHM C TO~H apeHHH TIOBCKa C UOMOm:DD STOi YCTaHOBKH 

HBnHeTCH npe~CKa3aHHe HeKOTOpHX TeopeTxqecKHX MO~e~ei 0 B03-

MOJKHOCTH ,IOitqJpa.KUHOHHOrO polK,IJ;eHM yEKHX pe30HaHCOB. liOCKOJI:D&y 

anepTypa YCTaHOBKH BeC:DMa OrpaHH~eEa H ~eKTHBHOCT:D perHCTPanKH 

peaKo nanaeT c pocTOM nonepeqHoro iMfiYJI:DCa pacn~ammxxca ~acTXU, 

,nHqJpa.Kiij{OHHHe npon;eccH Hax6o~ee ~Eronp:wiTHH . _ .IVIJI 

Ha6.mo.rr;eim.R: c EHC-2. Tax KaK sqxpeKTlmHHe Maccu yaiDIX pe aoHaHCOB, 

npe~C:Ka3HBaeMHe pa3HI:lMlt TeopeTHtieCIJIMH MO,IJ;e.miMH, pa3JIHliHH, UOHCK 

Me;n;yeT BeCTH BO BCeM HHTepBaJ.te aqx)eKTHBHIU MaCC, ,IJ;OCTynHOM 

~ HCC~e~OBaHHH. 

CneKTpH ~eKTHBHHX Mace ~BYX :~apR3eHHHX a,D;POHOB ,IJ;OCTQTO~O 

xopomo H3Y'leHH.IIoaToMY CJie.zryeT coc:)e~OTO'ql!T:DCH B H3Y'leHD 

*) 0TMeTBM, liTO nepBOHa'tlaJll>Hoe npe,ft1I03eHlle I9?5 ro,n;a 6wro 
"IIo:e:cK -cm.cT~ 6onmol: Maces c M3.JIOi IUHpHHoi pacna.n;a". 3To 
npe~~03eHKe BKnm~aJlO Hapa,n;y C ITOHCKOM O~apOBaHHRX ~aCTHU, 
TaKEe noHcK ysKKX pesoHaHcoB, a ~acTHOCTR, 6apxoHHeB. 
Ceiqac TaKaH nocTaHOBKa a~a~ cT~a eme 6o~ee aKTyaH:oHoi. 
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cneKTpoB a<W>eKTKBHI:lX Mace ,n;Byx BJU>OH)B Ha cxcTeMax c A :wm 

K0 
1i Ha C:HCTeMax :H3 Tpex ( :H 60Jiee) .l,D;pOHOB. 

XapaKTepHo~ ~epTOR yaKRX peaoHaHJOB, Ha6JIID,n;eHHoR aKcnepn

MeHTaJIDHO :H He06XO~OR ~ HeKOTOpHK TeopeT~eCKHX MO,n;eJieR/I?, 
18 I HBnHIDTCH noCJie,n;oBaTeJIDHHe pacn~ c xcnycKaHHeM o~oro 

Me30Ha ( II :HJm K), liTO MOJKeT 6HTD HCITOJID30BaHO Ka.K 11pl!3HaK ,I1;Jlfi 

CHHJKeHRH ~Ha ITpH IIOHCKe yaKHX peaOH~COB B CHCTeMaX H3 Tpex 

H 60Jiee liaCTHU. 

IIoRcK yaKHX peaoHaacoB Ha ycTaHOBKe EHC-2 MOXeT 6HTD npo

Be,n;eH KaK IIpli cymecTBymmHX YCJIOBHRX BHBO,n;a He~TpaJIDHOrO ny-qKa 

B KaHaJI 4H ( B aTOM CJ!Yl!ae MOJKeT rrpe~CT~TD HHTepec HaJI~e 

B KaHaJie K~ - Me30HOB, KOTOpl:le, XOTfi H COCTa.BJI.mOT ,D;OJIID ~I, 5%, 

HO aaTO ,D;OJIEHH ,D;aBaTD xapaKTepHI:le KCHel!Hl:le COCTOHHRH, THIIa 

1\ p H A p) , TaK H npH BHBo,n;e ny-qKa no,n; 0°. 
Cne,n;yeT OTMeTHTD, liTO eCJIH B KaEaJie 4H 6y,n;eT C03,D;aH lliliPOKO

IIomDCHHR ~TOHHHR ~OK, TO B aTOM c~ae H~O 6y,n;eT ocymeCTBRTD •.. 
ITORCK ~OTOpO~eHHH Y3KKX pe30HaHCOB. 

B HacTOHmeM npe,n;JioaeHKH rrpo6JieM~. no:acKa yaKHX peaoHaHCOB KaK 

OCHOBa ,D;O~OBpeMeHHO~ rrporpaMMI:l ~ EHC-2 CTaBHTCH B o6meM B~e. 

B ,n;aJIDHeimeM ~OJI3Hl:l 6HTD paapa6oT~: 60Jiee ,n;eTaJIHaHpOBaHHI:le 

rrpoeKTI:l ,n;JIH paaJIRl!HI:lX aTarroB aKcrrepiMeHTa • 

.1J;JJi ocymecTBJieiUm IIOHCKa yaKHX l1e30HaHCOB C ITOMOmDIO EHC-2 

He06XO,D;HMO ,D;OITOJIHHTD ycTaHOBKY CHCTEiMOR H,n;eHTH~mta.rnm BJU>OHOB 

( raaOBI:lM liepeHKOBCKHM ro~OCKOIIHlieCI~ ClieTl!HKOM - CM.HRJKe, 

paa,n;eJI B) H YBeJIHl!HTD anepTypy ycTaHOBKH. 
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B • Ilpe,n;JioxeHltfl rro .n;a.Jll>He~eMY pa3BRT:mo ycTa.HOBIOI E:WC-2. 

I. Heo6xo~o BimecTJI HeitTpaJibHH:! :r:ry-,oK Ka.HaJia 4H rro.n; yrJIOM 0° 

K BHYTpeHHeMY rryqKy IIpOTOHOB. 

8KcnepHMeHTaJibHO H3MepeHHRH CIT3KTp HeiTpOHOB, BHBe.n;eHHHX 

rro.n; yrJIOM 0°, BMeeT MaKCHMYM IIpll ~ 60 raB. Pac~eTHHH cneKTp 

HeiTpOHOB, BHBe.n;eHHHX rro.n; yrJIOM II,3 MPa.n; (0,65~) KMeeT MaKCI

MYM OKOJIO 45 raB (B03MOJKHO, ~0 MlltCHMYM peaJI:&Horo cneKTpa B 

KaHaJie 4H Hax:O.n;llTC.H IIpi eme MeH:&WJ!lC 3Hepnm:x). IlpJI YBeJIF!eHD 

3HeprHI HeHTpOHOB B KaHaJie OT 45 ,II;J 60 raB cymecTBeHHO B03pacTeT 

aqxileKT:HBHOCT:& ycTaHOBKI .n;Jlff no11cKa o~apoBB.HHHX 6apJIOHOB, no

CKOJI:&KY 

a) ce~eHxe po~eHBH o~apOBaHHHX ~aCTKU ,II;OJIJKHO BHpaCTll 

B 2-3 pa3a; 

6~~CH 06JiaCT:& perJICTpxpyeMHX YCTaHOBKOH OTHOCKTeJI:&

HHX HMIIYJI:&COB x, TaK KaK rrpx TOM :IKe 3Ha~eHu P rrop ycTaHOBKJI 

BeJIIUHa ~op 6y.n;eT MeH:&we B I , 33 pa3a ( HarrpBMep, x "> 0, 375 

BMeCTO X >0,5); 
B) B03pacTeT 3~KTIBHOCT:& YC1aHOBKK ,It1lff periCTPanHH 

MCKOMWC C06HTB IIpi O.n;JIHaKOBOH Be.l.IFlMHe OTHOCllTeJI:&HUX mvtnyJI:&COB 

x ( JI3-3a YMeH:&weiDUI yrJioB BHJieTa liE.CTMD; npx Tex JKe 3Ha'tleiDI.f!X p J. ) • 

KoJII'tleCTBeHHaa oueHKa YBeJIX'tleHHF- a~eKTIBHOCTX ycTaHOBKH 

EMC-2 .n;Jlff perJICTPauHK o~apoBaHHHX 6cpHOHOB 3a c'tleT ~TopoB 6) JI 

B) Tpe6yeT sHa•HJJ.F.[ ,IUIHa.MlUOi po11UJ;eHJH 3TMX 'tlaCTJIIJ;. IIpe.n;cTa.:BJ:OleTca 

pa3YMHO:a: OCHOBaHHWl Ha pac'tleTax MeTC,,II;OM MOHTe-KapJIO OpJieHTJq>O

BOq}{a.ff oueHKa y-BeJDft1eH1lfi aqxpaKTIBHOC:Tll EVIC-2 3a c~eT qrutTopoB 

a) -B) Ha I nopH.II;OK BeJDI'tDIHbl. 
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liOMIMO y-KaSa.HHH.X <llaKTOpOB a) - JS), yBeJI][tnma.lOIIUIX a<JxlleKT1lB

HOCT:O perJICTpa.u:u: JICKOMHX C06HTD SHa"tDITeJI:DHO CJL1I:bHee, 'tleM aqxpeK

TIBHOCT:O perxcTpauHJI WOHa, T.e. y~IanmKX OTHomeHxe CHrH~~H, 

np:H BHBo.n;e nyqxa no.n; 0° yBeJIJltmBaeTe.a BO MHoro pas JI o6ma.a: 

JIHTeHCMBHOCT:O nyqKa HeiTpOHOB. 

ECHM nyqoK HeHTpOHOB B KaHane 4H He 6y.n;eT BHBe~eH ITO,D; yr~OM 

0° ( MJl, B Kpa.iiHeM C~ae, 6JI11SIOO\II Jt 0°) , TO ,D;OCTDeHJie C 

rroMom:oro BMC-2 ou.n;aeMoro ypoBwr ce't!eHd pollt,11;eHlfii oqapo:sammx 

6apiOHOB npe~CT~eTCSI COMHHTeJI:DHHM. 

CJre.n;yeT ITO,D;'t!epKHYT:O, 'tlTO eCJDI 6y,J;eT npliH.fiTO rrpe,:rr,JIOJKeHJie 

c.c.repmTeiilia 0 ITOJICKe YCTaHOBKOH EM1J-2 B KaHane 4H B ~an:OHeHrneM 

q,c>TOpOJK.IJ;eHJI.H: oqapOBaHHH.X 't!aCTJI'U, TO, Ka:K ITOKaSima.IOT pacqeTH, BH

nomeHHHe B oT.n;e~e r.rytntoB M<PB~~1aTa sa.n;aqa TOJKe Tpe6yeT BHBo.n;a · 

HeKTP~HHX 'tlaCTIU no~ yr~OM 0°. 

2. Heo6xo~o yBe~'tlRT:O o6~acT:o lepneHJUIKY~HHX MMITYJI:DCOB 

ICKOMHX 'tlaCTIU, perxcTpxpyeMHX YCTaH)BKOH. C pOCTOM MaCCH po~ae-

MHX qacTxn; pacTeT liX cpe,Il;lllrli nepneJUmyMpHHi HMilyJI:Dc < P..&.> • 

~ qacTIU C MaCCOH 2,25 raB/c2 OH 6o~ee qeM B~Oe rrpeBHmaeT 

<. p.,> ITIOHOB :ti B ,_ I ,5 pasa ( P.a.) - A - r:mepoHoB. TaJOO.ri 
-- ---

~ -----

o6paSOM, C pOCTOM PJ. YBeJII'UIBaeTCf:I OTHOmeHJle 'tlRMa 1ICKOMHX 

co6HTii K woHy, rrpiTOM axcnoHeH~:OHO ( T.e. oqeH:D pesK.o), 

ITOCKOJI:DKY o6a 't!RMa Sa.:BJICSIT OT r.a. 3KCITOHeHI.UI8J,I:DHO , HO C cy-

mecTBeHHO pas~ ITOKaSaT~ B 3KCITOHeHTe. llai60JI:DWee yBe

~eHKe 06~aCTI SaxBaTUBaeMHX ycTa.HCBKOK Be~'tlXH p~ MOJKeT 

6HT:O ~OCTxrHYTO yBeJm'tleHieM sasopa fJ:arlDITa cneK.TpoMeTpa B rop:a:

SOHT~OM Hanp~eHHI ,D;O 150 CM. og~eKTXBHOe JICITO~:OSOBaHHe 

yBeJIB.1ieHHOH ~: . MarHITa ITOTpE:6yeT ~onomJITeJI:DHOH YCTa.HOB

U nponopD;HOHaJ.[l)HWC KaMep , Ta:K qT06![ ,D;O MarHJITa BOSMOlWO 6WIO 
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IIOMeCTliT:O IlK llil!pltHOit 100 CM, a IIOCJII~ Ma.I'HRTa - JI][60 ,103a pH;D;a 

no 2 Ka.tvtepH lliJipmiO! 100 CM, JDI60 ,n:BI3 K8MepH no 150 CM 14 nOCJie,:n;

HD pH,IJ; I1K IIDlPlmOH 300 CM. 

Y:seJ!l(qeHJIH ropHsOHTaJIJJHoro sasopa Ma.rHKTa .:n;o 150 eM Tpe6yeT 11 

. ' He06XO.:n;:IMOCT:& JI,IJ;eHTllqMKa.I.tD sapJDiteHHI:DC a,Iij)O

HOB C IIOMOm:DD raSOBOrO qepeHKOBCKOrO ro,:n;OCKOITKlieCKOrO C"tleT~, 

pasMemeHHoro :s sasope MarHKTa. 

0qe:s~o, liTO Ha~ C y:seJIMlieiDleM ropXSOHTa.JIJJHOH anep~yp~ · 

pH ycTa.HOBKli sa c"tieT y:seJIJI"tieHM :s :c - Hanpa.BJieHn sasopa Ma.riDITa, 

CJie;n;yeT Ta.K!te npe,n;~HO IIpJI6JIJ13XT:O HP!IIIeH:o K MarH:e:Ty • 

Bonpoc o6 y:semt:"tieHJJ:JI :aepTmta..7!:bHoro pasMepa sasopa Ma.rHHTa 

Tpe6yeT OT ;n;eJI:DHOrO KOJ1J1"tleCTBeHliOrO pacCMOTpelll'IH • 

3. Heo6XO.IU!MO :s:secTJI qacT!ft!HYIO Jr.n;eHTXd>na:qmo sapmKeHHJ:DC 

a.ypOHOB. ( !IOJIHaJi l'J)J;eHTI(i)Jma.l::r.1m B ym~aHOBKe O.n;HOBpeMeHHO He

CKO~KBX liaCTIU B llixpOKOM JIHTep:s~e IMny~COB M SHaliiT~HOM 

yrJioBOM JIHTep:s~e He:sosMoJKHa). STo OTKpoeT .It1Ifi BHC-2 HOBHe 

SKcnepJJMeHTa.JIJJHHe BOSMOJKHOCTJI, B lia<:THOCTlf, .fiBJI.fleTCJ:r COBepmeHHO 

He06XO,IUIMbiM )J..JIJI nOXCKa oqapOBaHHHX CiapE:OHOB no Ka.HaJla.M pacna.n;a 
c~ ~ p t<-JT1' K c~ ~ p K" .H 60Jlbmeit lilieTH B03MOmm£ Ka.HaJlOB 

pacna.,n;a Y3K.HX pe30Ha.HCOB H cymeCTBI3HHO 

CH113JIT: , {;PQH IIpll nORCKe HOBHX qaCT:m::( HO .n;pyrHM Ka.HaJI8M ( 1\ l{+K-;" 

1\ n+ ' A n+rr JI T • .n;. ) • .nmr aT oro rrpe,n;.naraeTCH ycTaHOBRT:O B MarH:JI

Te rroporo:su:f! raso:sHi qepeHKo:scrum ro)(OcKonxqecrum cqeT"tllm (IIT"CITC). 

CxeMa clieT"tUIKa. B ,103yx rrpoeKD;i!.fiX rrpJLBEl,IteHa Ha pHc.Lf, a) K 6). 

OcHOBHHe rrapaMeTpu cqeTtnma: ;n;;nma pa.n;KaTopa - 300 eM ( no pas

Mepy JIPMa. MarHITa :s HarrpaBJierum rryqru:~), ;n;aBJieiDie rasa - I aTMocq)e

pa. C6op CBeTa Ha ~SY ocymecTBJIHeTCH pa.:n;oM cwepilieCKXX sepK~,OCJI 

KOTOpi:DC HaKJIOHeHH K r:r:yqKy no,n; yrJIOM (5°. ~Oe HS sepKaJI lf>c>KYCI-

- _,) 
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pyeT cBeT Ha cBoi WOTOYMHEITenb. 3ep~a IMeDT WOPMY BHPearu~ 

113 cg_)ep:bi IIpHMOyrOJ.Il>HmtOB IllliPllliOi ,_., 25 CM ll CMOHT.JIPOBa.HHRe BIJJIOT

HYJO .n;pyr x .n;pyry o6paayroT Ha mixo.n;Ho:vr Topue ctzeT'tDIKB. CllJIOIIIHYID 

oTpazaromym no:sepXHOCTh HqJbToH cTpYKrypR. ~3Y ~o~EHR o6~~aTh 
XOpOillXM .KBa.HTOBbtM BRXO~OM, a M6KTpo.:uma, llpHHliM:aDIUM Clfi'HaJibl 

C ~3Y - 'tJYBCTBMTe~HOCThD ~OCTaTO'tJHOd, 'tJT06R periCTpxpOBaTh HM

ny~cR OT o.n;Horo woTos~eKTpoHa. BRXO.IUt ~3Y He aaB:e:cliMH, ctzeT'tJJIK 

pa6oTaeT KaK rO~OCKOll, H IIOCKO~Ky T.paeKTOp:tm 1! m.my~CR npoxo,n;a

IqJLX tzepea Hero tzaCTJIIJ; JI3BeCTHI:l, .MOJte r CJIYXUITh ,Ir,.Wl JI,IJ;SHTllcp:tma.I.UDI 

HeCKOJ.Il>KKX tzaCTIU O.n;HOBpeMeHHO. 

llo~06HR6 pactzeTR rrrqrc 6y~T IIp9~CT~eHR ~OIIO~XTe~HO, 

3~6Ch IIpEBe~eM ~ HeKOTOp:bie ~aHHRe, ~CTpipyromKe B03MOJtHOCTll 

ctzeTlDnta. 

llpx HaiiO~eiUDI STa.HOM liJill STIIJISH :>M ( r\ = I, 0007) rropor CBe

qeHxa COmTBSTCTByeT ¥ = 26,7, T.9. KMIIY~hC8M IIpOTOHa 

P rrop (p) = 2 Xf , K -Meaoaa P nop (K )= I3, 2 :e: rr:m:oHa P nop (II) = 

= 3 , 7 rsB/ C , npe~e~HJ:lii yro~ CBetzeHJI ;r e ... = 2°I 0' , rrpe~eJI:DHa.f.[ 
• 'A 

JJ:HTeHcJIBHOCTh cBetzeHJJH I:: 500 S'" """'.-::70 WOTOHoJMeTp. 

llp~ r=40, 'tJTO COOTBeTCTByeT IMITYJI:D~aM IIpOTOHa, K-Me30Ha X 

IIIOHa COOTBeTCTBSHHO 37,6; I9,8 X 5,55 raB/c, yro~ CBetzeHBH 

I , 62° , I • 40 qx>TOHOB/MeTp. 

B03MOJKHOCTh sqxpeKTHBHOH pa60Tbi IIO)OrOBOrO raao:soro -qepeHKOB-

CKOrO C'tJeT'tlliKa-ro~OCKOIIa ,IVIHHOi 300 CJJI., patlOTa.IOil{ero IlpK ~a:BJieHD 

I aTM.B03~a 6~a rrpo~eMOHCTpJ!POBaHa B SKCIIepHMeHTe Ha YCTaHOBKe -
"C:vrrMA" B HC»B3, r.D;e H,IJ;eHTJicpJIItHPOBa.JilliCb o,n;HoBpeMeHHo K± II n+ Me-

aoHH. lloMemeHxe rrrqrc B MarHHTHOe rro~e o~oJtHHeT ero pa6oTy xa-aa 

HCKpnRHeHKH TpaeKTOpzi tzaCTI.U. O~HaKO ciieUHcpiKa pemaeMOH Ha EHC-2 

~axqeCKOH 3a,IJ;a'tfi II03BO~eT B SHa'tJKTeHDHOH Mepe 06XO~Th STY 
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TPY.n;HOCT:& :i: sqxpeKT][BHO ICllOJl1,30Da.T:& rrrrc. PacCMOTpJJM STO Ha llpll-

c+o Mepe .n;Byx rrpe]I.JlaraeMHX ]I.aJiee :eapia.HTC•B noicKa no pacna]I,a.M 

+ -o 4 G 0 • pK :a: t~ ~ + pKJJ:+. B o6on CJiytiHJI.X cpen pericTplq)yeMHX 'tlac-

TXU HaK60~miM IMIT,y~COM 06~8.]I,aeT 061~0 npOTOH ( STO cnpaBe~-
I 

BO ;ri,JI.a Bcex nponeccoB B ~ B -? p + •.•• , r.n;e B KOHe't!HOM c'tleTe 

o6pasyeTCH npoToH). 
c 

Ha pxc.5 npue.n;eno pac'tDITa.HHoe M3TO]I.OM MoHTe-Kap~o pacnpe.n;e-
• 

~eHliB JtMIIY~COB npoTOHOB, K- 11 :rr+ or pacna.n;a 0~ .,.pK-rr+ ]I.Jifl 

yCJioBd sKcnepXMeHTa Ha EMC • .KaK B:JmEIO M3 aToro pHcynKa ,mrTepBaJI 

xapaKTepllliX BMIIYJIDCOB npoTOHOB , , · : , ~eDT HlDlte nopora 

IX 'tlepeHKOBCKOrO Jl~eHBH pnop (p), HO BUlle XMny~:&ca, COOTBeT

CTByromero nopora K-MesoHoB Pnop(K), a TeM 6o~ee niOHOB Pnop(IT). 

Tip11 no~e B MarHJITe, 3KB~eHTHOM f~=0,64 raB/c~CMemeHRe 

TpaeKTOplDI npOTOHa BnyTpK n::rciTC COC'l aBliT ~ 5 CM, ll03TOMY ecmr 

6b1 3T& 'tlaCTJma, 6~a K-Me30HOM JIJil( IDLOHOM ee 'tlepeHKOBCKOe B.3JIY

'tleHie B 60JIDIIDIHCTBe CJIY'tlae C06llpaJIO<:J:, 6b1 Ha O]I,JIH @8Y X B pe]I,KJIX 

CJIY'tla.f!X - Ha ]I.Ba. T .o. OTCYTCTBJie CHrJiaJia OT llOJIOXJ!TeJIJ:,HOR 'tlaC

TJIUbl C p > P nop (K) ll03BOJifleT JmOHTMWlill,11pOBaTr:, C ]I,OCTaTO't!HO 

xopomeR H8.]I,eJKHOCTJ:,lO llpOTOHl:l B 60JIDWt~R 'tlaCTM COOTBeTCTByrome:H MM 

KBHeMaTH'tleCKOi 06~aCTX. 
.... 

lliiTepBaJI IMIIYJIDCOB I\ oT pacna,:n;a C· ~ •pK!rr , KaK Blf,IJ)Io 11s 

pxc.S, B sHa"t~ETeRbHOH qacTI ~eEIT B~e Pnop(TI), Ho ~e Pnop(K), 

't!TO ll03BonfieT OT~fD KX OT rr- -Me30HOB. 0]I,HaKO B 3TOM EHTep

Bane HMTIY~r:,coB BeJIHKa BepoHTHOcTr:, nona.n;anxa -qepeHKoBcKoro R3~

'tleHBH ll-Me30HOB B ~a coce]I,H~ ~8Y. CHJIDHoe xcKp~eHJie B MarHIT

HOM no~e TpaeKTOpJlli 'tlaCTJ!U C p <. I nop (IT) He cymeCTBeHHO ,n:Jifi 

pa60TH IIrtiTC, llOCKOJIDKY B 3TOH 06~c.CTJI llMIIY~bCOB a.ITJ)OHH He IC

nycKaroT 'tlepeHKOBCKOe M3~eHKe. 

I 
l: 

i 
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YK~eM B a~qeHie, ~TO Ha BCeX COBpeMeHHHX ycTaHOBKaX ~ 
R nPyrRX ,ITORCKOBHl. ~aq 

IIOJICKa oqapoBa.HHHX 't!acTJID;'-'rrpoiaBo,IU!TCJI B.IteHTiq)l~Ka.IJ;:WI perJJ:cTpxpye- , 

MHX ~OHOB K OTCYTCTBKe TaKOH 11,IteHr~anxx Ha EHC-2 B BeCDMa 

3HaqMTeHbHOH Mepe YMeHD~O 6H KOHKr.peHTO-CIIOC06HOCTb YCTaHOBKK, 

KaK K Boo6me ee cnoco6HocTL pemaTD aocT~eHHyD aa,n;aqy no rroxcKy 

oqapOBaHHHX 6apMOHOB~ a TaK~e yaKRX peaOHaHCOB. 

4. Heo6xo,n:n.w yconeprrrerrcTBOBaTL cHcTeMY sarrycn:a ycTanonmr. 

Xapa.KTepHHM CBOitCTBOM MCKOMID: rrpon;ecCOB, KaK y:Ka3HBaJIOCb 

Bbiiiie, .R:BJI.fieTCJI Ha.JIJI~e B KOHe'qHOM CC•CTOIDDm IIpOTOHa C 60Jil)lliMM 

KMITYJIJ)COM. 3TO CBOHCTBO MO~eT 6UTL J.:CITO~L30BaHO B CKCTeMe aarrycKa. 

~erKo rroKaaaTL, qTo qacTHD;R onpe~e~eHHoro aHaKa c KMITYJIJ)COM 

60Jil)lli8 HeKOTOporo 3a,n;aHHoro, KMeiDmH€ KOOp~aTy x 1 B ~OCKOCTI 

rrepBOH rrporropU.OH~HOR KaMepH ITOCH€ MarHITa, rrorra,n;aroT Bo 

BITQHHe onpe~e~eHHHit HHTepBaJI _X - KCOp~aT B ~OCKOCTK ITO~e~HHX 

nporrop~OHaJIJ)lmX KaMep. Hanpmep , ~JJJI qacT:trn; c KMITYJIJ)COM > 20 raB/ c 

mmpiHa aToro :mTepBMa cocTa.:BJIJieT ~ 5 eM. EcJDI paaMep nporr.KaMep 

no~e~ero p~a B x - HarrpaBJJ:eH:u: cocTaB:e:T 300 eM., a per:m:cTp:e:

pyeTc.a B C06HTXH 3 TpeKa ITOC~e MarHETa, TO npon;eccop, KOTOpHH 

CpaBHIBaH 6H X-KOOp~aTU B nepBOM I ITOCHe~eM ~ rrporr.KaMep 

MOr 6H npx6JDI3HTeJil)H0 B 20 pa3 YMeHLlliKTL qxCHo 3aTiyCKOB OT 

C06HTIH , He CO~ep~ ITO~OEXT~HO~ qacTBD;H C HMIIYJIJ)COM 

} 20 raB/c. PeaJil)HO, ITOCKOJIJ)Ky B rrepBOM p~ rrporr.KaMep KOOp

~aTa :e:aBeCTHa HeTOqHO, ITO~aBJJ:eHie oy~eT MeHbllie. MciTOJil)30BaHHe 

IH!i>OPMB.Ttl'l C :o:rqrc MOr~O 6u ~OITO~ITeJil)HO ITO~aBJITL q}oHOBHe aarrycKH. 

I 
I 
I 
~' 
I 



IIO.IUIHCM K PMCYHK Uvl. 

PRe. I. Sam!cl!IMocT:& oT :lHepi'Ill!l ceqe;nm po~emm J /v, '1!1CT111l; 

B U6HTpanbHO~ o6~aCTH. 

Pxc.2. TeopeTHtrecxHA cnexTp yaKKX (axaoTMtrecxxx) Me30HHHX 

pe30HaHCOB C O,lJ;Hi!M Will .ztBYMii cTpaHHI:lMH KBap:Ka.MH /I8/. 

Pxc.3. CneKTp s@)eKTHBHHX Mace cxc·~ervm AN 1201 M TeopeTM

trecm pactreT M3 pa6oTl:l /IB/. 

PRe. 4. CxeMa noporoBoro raaoBoro tr·~peHKoBcxoro ro,IJ;ocxonMtrec

xoro ctreT~, paaMemaeMoro B MarHHTe cnexTpoMeTpa 

a) BH.IJ: c6oxy, B) BH.n; cBep.xy, I - xopnyc ctreT'tiliKa, 

2- c~epxqecKMe aepxaHa, 3. ~3Y. 

PMc.5. CnexTp MMTIY~COB npoToHoB, :\- - MeaoHoB M rr+ - MeaoHOB 

OT pacna,u;a ( ~ ..JJ~ pKY , per:~cTpxpyeMl:lX ycTaHOBKOi BMC-2 

(pactreT no MoHTe-Kap~o). 
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