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AHHOTAUVifi. 

Ilpe,!J;JiaraeTCR OCyll(eCTBx-fTL nOx-fCK OtzapOBa.HHllX Me3 OHOB 11 OapM 0-

HOB, MMSDIUx-fX MaJiyiO lll111p11HY pacnana, COOTBeTCTBeHHO no KaHanaM: 

. M±-7 K~ +X±, H0~ K~ + SL++.x-, M±~ K~ + 1\±, M±~ k~ +f1±+1J 
C Maceo~ )(0 2,5 r3B/c2 H no KaH.:l.naM 8+~/\0+5(+, 8°-)A0 +.TL++JL-, 

13 ...._::> K~ + p' f-)~ 1\0 +}'1 + + v c Mace ott ,n;o 3' 5 roB/c
2• 

3KCTI9p11MeHT npe~JiaraeTCR :lpOBeCTH Ha cepnyXOBCKOM YCKOpH

TeJ(e c noMoll{:oiO ycTaHOBK:rti :SHC OH.rrn, .neklcTBYIOmekt Ha nyl!Ke ue~Tpa.n:o

HUX qaCT:rtiU 4H, B ,IJ;Ba OTana: 

I • C UOMOIJ(bD YCTaHOBKH B Gyll(eCTBYIOIUeA KOHq>HrypaU~1:ft1 ,IJ;OCTx-fr

HYTb ypOBHSI 6 R ~ ro-31 cl-' r.ne (5 - cetzeHHe reHepaUHM 

HCKowx qacTHU, a R - ~OJISI ax pacna.14oB no perHcT:p¥IpyeMhlM 

KaHa.JiaM; 

2. C noMout:oiO Mo,n;epHM3HpoBaHHOA ycraHOBKl1 EHC .n;ocTl1reyT:o 

ypdBHH 6'R < Io-32 c.,{. 
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I. J20]fT.!L~E~!l!!.II~M!~i~1!!!Yllf! .£~~.£1!.-~!rux. qac ~E 
~~!L~2£g_ 2J:C E~l?~~ll~~~.eE!!L~~.:. 

UeJihD npe~naraeMoro 3KCII~>HMeHTa RBJIReTCR IIOHCK tiaCTHU 

C HepaBHhiM HYJIIO HOBHM KBaHTOBRM QHCJIOM C, HB3RB8.8MhiM "oqapOBa

HHe". AKTyan:onocT:o 3TOit 3~aqH ;rcHn11nac:o nocne OTKpRT¥'ISI U k'IJIM 

'1' -ttaCTk'IU/I '
2/ B C BSI3H C rrpe~~IIO~OjjteiiVfeM, tiTO OHH RBJISI!>TCR rrpe,n;

CTaBTfiTeJIRMk'I CAMeUCTBa oqapOBaHHllX BeKTOpHhiX M930HOB C BeJik'Itlk'IHO.tl 

oqapoBaHJ.Ur C::: o. TaKaSI JtiHT~pnperm,\~SI 'f -t~aCTTfiU ne TOJihKO sHat~lii
Te.1Th HO yBe)lll!tlk'IBaeT k'IH Tepee K nOUCKaM tlaCTk'II\ C Cl 0, HO Ml 3aMeTHO 

cyJKaeT Ir1HTep BaJI OJR:Ir1,n;aewx aHa qenlr1J.l 11x Mace. 

HacToSimee npe~nokeHHe dast~yeTcsr Ha npe.n;cKa3aHHSIX rHrroTesu, 

HC xo.Itsmen H3 rrpe,n;c TanneHHa o L~-:c TMrrax KBapKOB/3 .. s;, t~eTaepThiU 11s 

KOTOphiX RBJIReTCR HOCk'ITeJieM HOBOl'O KBaRTOBO ro tlNTCJia M HMeeT C:I o 

3Ta rMIIOTe3a HaXO~HTCSI B XOpomeH COrJiaCHH C He}.(aBHO 06HapyJKeHHbiM11 

HeRTp~JihHhiMJri TOKaMH l1 IIOIIYJIRpHa. 

RaK k'I3BeCTHo, MeSOHhi B K~~pKOBOM rrpeACTanneHnH .asn.aiOTCR 

caasaHHhi~rn c:rticTeMaMH KBapKOB k'I cffiTHKBapKoa. Ecll11 cymecTByeT qeT

' .• w c~J, BepThl.rl KBapK - HOCk'ITeJI:O HOBOrO J:BaHTOBOrO QHCJra oqapOBaHHSI 

TO }.(OJilKHbl CYnteCTBOBaTb Tpk'IIIJieThi BSKTOpHbiX k'I l1CeB,II;OCKaJI.apHillX M830-

HOB c C = +I, a. TaKlKe neKTOPHbl~[ k'I ncen,n;ocKan.apHhin C11HrJieThi c C=O. 

KnapKOBhitl COCTB.B, OCHOBIIhiE! KBaHTOBhie tlk'ICJia k'I 0003HatleHk'ISI 

04apOBaHHhiX IICeB,II;OCKMHpHhiX Me3(1HOB C 

I/9/. COOTBeTCTBYIO~Me BeKTOpHbiS M830Hhi 

C,IO npHBe,n;eHH B raomnJ;e 

])
?f+ :;lfQ 

Od03Hatla.IOTCR , -;D , 

F*+ TJI Jl' r • .n;. CoBOKYIIHOCTh oqapc1BaHHhiX MesoHOB o6osHatiaerc.a HHJKe 

KaK Me• 

~jl{;~HT~i~~~;-c-:-x-;_pKa: Q = +2/'J, I = o, S =0, C ~+I. 
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B Tadm1ue II npt-me.n;eHbl ado:: Ha.t.Ienl1a, K BapKOBH~ eoc TaB, YJ3 a To-
• 

mnleCKVJtl cmm l1 CTpa.HHOCTb oqap c BaHHhl x da.p110HOB c C:I. Hx c o:aOicyn

HOCTb odosHaqaeTCSI Itv.JKe r<a.K Be• 

ECRVl tJa.CTVlUY \f' (3,t) OTOJiCAeCTBVlTb C BeKTOpHblM Me30HOM 

KBapKOBOrO COCTaBa CC , TO, llOR:b3YHCb !lJeHOM8HOJIOrHqeCK~MVl MaC

COBhiMVl tf>OpMy RaMI1, MOJKHO OU8HVlTh MaC cy M830HOB C C:: +1 • ,llnSI ]) -
M830HOB llORYllaiDTC.fi 3HatJeHVlSI MaCe~ B VlHTepB~Re (1,8~2,2) r3B/c

2• 

F ... Me30Hbl HecKOJihKO TRJKeJiee :D .... MeaoHoB. BeKTOpHhle Me30Hhi 

TH%eJiee nceB.n;ocKaJinpHhiX. 

EcJIVJ ue npHBR3h1BaTb Macey oqapoBaHHhlX Me30HOB K Macce qacTHUhl 

't' (3,1)~ TO B03MOJKHO O)KV.~aTh KaK MeHhiDMe, TaK Vl OOJibilll1e 3Halle-

HHSI HX Mace • 

• JJ:JIR otiapoBaHHhiX dapHOHOB c o.n;HMM C -KBapKOM (C= +I) nos

MOJKHbi 3HalleHiiiSI MaCC, Hati:t-tHast OT ~ 2 ,I r3B/c
2 • 

• 
TeopHSI HCXO~iiiT i1I3 TOro, tJTO OllapoBaHVle eoXpaHSieTCR B CVlJibHNX 

iii 3ReKTpOM:arHVlTHhJX B3aVlMO,n;etlCTBVl.RX 11 He COXpaHSieTC.fi B CJlaOhiX • 
. 

IIooTOM'J ttacTHI\hl c C/0 ,n;oJIJKHhi po:acJJ;aT:DCR accOI.I;HaTiiiBHo. B qaernocrH, 
-

Me30Hbl Me .I(OJIJKHbl pOj!\..I(aTbeSI JliiiOO napaM11 Me + me, JIVIOO B nape e oa--
pl10HOM: M

0
+ B

0
• TaKiiiM oopasoM, BoiUie. rropora 3Toro rrpouecca KOJil1-

-
tJeCTBO Me 6onhrne KOJI11ItJecrBa M0 , (aHaJIOriiitJHO rrpP11MJ'll{eCTBeHHOt~Y -
pox.n;eHI1ID R-Me30HOB no cpaBHeHHIO c K ). CJie,n;eTBI1~M eccon;MaTVIBHoro 

pOi!,II;eHH.fi oqapOBaHHhiX tJaCTHll RBJUl[()TCSI OTHOCIIIT8JibHO Bb!COKII.Ie 3Hep

reTvJtH~CKVJe nopori~I tJIX poJK,n;eHl1.fi, HanpHMep, np11 Mace e Me3 ana Me paB-

Hott 2,2 r3B/c~ rropor pojj(.n;eHI1'.fl napbl M0 + M
0 

B HYKJIOH-HYKJIOHHOM . 
CT OJIItHOBemm pa BeH OKOJIO 20 rGB t 

ITo aHaJior~m c acconHa.Tl1BHlil M poJK,n;emteM cTpa.HH.WC \laer:vtu. MC:l.'<HO 

OJ!t~)1;8Tb ChiC Tphlli poeT CetteH11li reHepai~¥fl1 OtiapoBaHHbi X qaeTHU C p OCT OM 

aaepr1111 B3al1Mo,n;etlcTBHR. TeopeT:vtqecKHe oneHKH ceqe~a reHepaul1~ 
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.oqapOBaHHbtX M830HOB B8Cl:IMa Heonpe,n;eJieHHhi ( OT Io-2 8 CM2 H HHJR:e) • 

MHTYHTHBHhie Ol'(eHK~ 3THX C8'1.18HH~ MOJR:HO c,n;eJiaT!:I Ha OCHOBe aHa~or~H 

Me)!C,n;y oqapoBaHHhr::_H H cTpaHHhiMH Me3oHaMH. Ceqerme poJIC,n;eHHR p -Me-

30Ha ( COCTaB ss MeH:&IIIe ceqeHHSI pOJit.n:eHHSI CTpaHHOrO B eKTOpHOrO 

Me30Ha K~ ( COCTaB PS HJIH n s ) ; ceqeHJiie poJK,n;eHHSI M830HOB co 

CTpaHHbiM KBapKOM MeH!:IIIIe, qeM ,IJ;JISI Me30HOB, COCTaBJI0IIIIhiX k'I3 p- H 

t1,- KBapKOB; ceqeHMe pOJIC,n;eHHSI B0KTOpHhiX Me30HOB M8Hl:IIIIe, tieM ceqe

HMe pOX,D;eH~SI COOTBeTCTBYID~k'IX TICeB,D;OCKaJISIPHhiX M830HOB. TI03TOMY MOJR:

HO Ollm,IJ;aT!:I, 'liTO C8li8Hl1SI pOJR:,IJ;eHVJSI. OtiapoBaHHhiX M830HOB 6y,n;yT y,n;OB

JieTBOp.HT:b HepaBeHCTBa.M: 

6 <1>) > oc:n~) > 6 <F.~)> r$ C'±'C3, 1 )) 
Ce'l.leHHe reHepaUMM \f" (3,1) B pp-cTOJIKHOBeHllSIX npH 30 r3B 

OKOno Io-34 cM2 • TipH cepnyXOBCKMX 3HeprMRX MOJICHO OJR:M,D;aT!:I poeT 

3Toro ce'l.leHVJSI 60JI!:Irue, treM Ha o,n;MH nop.H,n;oK. Ceqefme poJIC,n;enMSI ua 

SI,n;pax COOTBeTCTB8HHO 60JI:&IIIe. TI03TOMY OTITMMMCT~tieCKaSI 01'(8HKa ce

'1.18HM.fi reHepauM:vr otrapoBaHHhiX Me30HOB nopa,n;r~a o,n;uoro MK6apHa B 

CTOJIKHOBeHMSIX HYKJIOH-SI,n;pO np:vr 3HeprMRX cepnyXOBCKOrO YCKOpVJT8JISI 

He JI:vtiiieHa OCHOBaHVJM. 

Pacn~H nceB,n;ocKaJIRpHux, T.e. Ha:vr6oJiee JierKMX oqapoBaHHhiX 

Me30HOB, l) 11 F ,n;oJIXHhl npcHcxo,n;MT:& TOJI!:IKo 3a c-geT cJiac5oro 

B3 am.w,n;enc T BMSI •. 

BeKTOpHhie oqapoBamme Me30fJbi ,n;oJIXHhi pacna.n;aT1CR Ha nceB,n;o

cKaJISIPHhie 3a CtieT CMJil>HbiX B3aJiWO,D;ei1CTBMt:i, C MCTIYCKaH:vteM 11-Me30HOB, 

eCJIVJ HX MaCChi y,n;OBJI8TBOPSIIDT He}aBeHCTBY Me cr-) > 1~c ( o-) + Hrl' 

VI 3a CtieT 3JieKTpOMarHVJTHhiX C VICIIYCKaHVJeM raMMa-KBaHTOB, eCJIM 

Mc(I-)<Mc(o-) +. Mn· QqapoBaHHbe 6apMOHhi npn Macce Be> Be+ Me 



5 -

,Il;OJDICIW pacna.,n;aT:bCJI Sa CtteT Cl1JI:bHC,rO BSaJ1MO,n;etiCTBVIJI C VICfiYCKaHVIeM 

ottapoaaHHoro MesoHa; npVI Be< Be+ Me pacna.,n; Moxer npoVIcxo,n;VIr:o 

TO~:bKO Sa CtteT cnadoro BSaVIMO,n;e~CTBVIJI. 

BpeMJI ~VISHVI OttapOBaHHMX M9SOHOB VI dapVIOHOB OU9HVIBa9TCJI 

B !0-14 - Io-12 CeK., T.e. VIX paCTIBJJ;Hhle npo6.erVI MaJihlo 

IloJiynTOHHhle KaHaJll:,t pacna..n.oE Me3ouoB, T~na ;D~ K +l ... v, MoryT 

COCTaBRJIT:b flO HeKOTOphlM OUeHKaM/S/ OT I% ,n;o 10% OT fiORHO~ BepOJIT-· 

HOCTVIe 0CHOBHNMVI ,II;OR~Hhl 6bl~:b HenentoHH~e pacn~: 

COOTHOmeHVIe MeJK,n;y 3THMVI ,II;BYMJI KaFanaMVI CVIRbHO SaBHCVIT OT MaCChi 

pacna,n;al>l!i9~CJI ttaCTMUhl. ITo oneHite/9/ npVI Mace e ~ 2 r3B/c2 pacna,n; -
HetiTpan:DHhiX ;t) -MeS OHOB Ha K + II COCTaBnReT OKORO 50% BCeX 

He~enTOHHhi X pacna,n;OB, pacna,n; Ha ~: + Il-'"fl- OKORO 4()%. ,llnR ;/J + Meso

HOB ,II;BYXttaCTl11.JHhlti pacna,n; MOJKeT 6h.T:b fiO,II;aBReH np.vtdRVISMT9R:bHO Ha 

nopJI,II;OKo ITo ,n;pyrvtM OUeHKaM/6/ BO~MOJKHO, l.JTO npvt Macce OKORO 2 r3B 

,n;ByXttaCTH4Hhltt HenenTOHHhi« pacna.,n; dy,n;eT COCTaBRJITb MaRyiD ,II;ORID OT 

TpexttaCTVIttHoro. BosMOJICHO TaKJKe, ~.To ttvtcno HenenroHHhiX 11 nonynenToR

HhiX pacna,n;oa o,n;Horo nopJI,n;Ka. 

,llRR ~ -MeSOHOB OCHOBH~~ pacna,n;aMVI ,II;OJIJICHhi HBRJITbCJI 

F' ~ K + K VI . ~ ~ k + 1< +-:If 

-
Pacna,n;hl MeSOHOB C odpa30BaHJ~IeM K(' (K0), KOTOphie MOryT perlr1CTp11-

pOBaTbCJI B npe,n;naraeMOM 3KCnep11ME!HTe, cne,n;yiOl!iHe: 

;n+__,. Ko+Jr+' 

c;:;o _..., Ko + gc-+-+ §:-., 

- + F -r---? K0 + K , 

;o+ ~ k:o + .f++V, 

J)-~ K0 + Sl- , 

no~ k 0 + Sl++ 5l-., 

F'~ k 0 + k~, 

n--7 k_0 +_tt-+V. 
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Cnao~e pacn~~ oapHoHoB c c=~ :w ~= 0 AOR~H~ npeHMY~P.cT-
, 

BeHHO np~BOA~Tb R~OO K oopa30BaHH~ O~p~OHOB C C:O H S = -I 

(T. e. /\.. liiRl1 ~ -rvmepoHoa) t1 nlioHoB, ;moo K oopa3onain1IO K-

Me30HOB l1 HYKROHOB. B 3KCnepHMeHT€ MOryT perMCTp11pOBaThCR pacnaAU: 

c ~ -? .1\ + n + , C t-? Ro-+- p , 
I 

+- + Co ~A. ... n , 
c~ ~ !\ + n++n ... , 

+ -Co-) k 0 + P, 
+ + 

C1,o--"' A+ t' + v. 
IlOHC:K a.n;pOHOB C 00Rbill0£t MaCCO.ti 1.1 MaRO~ illvtpv1HO~ pacna.n;a npeA

CTaBRSieT HHTepec He TORbKO C T04Klil 3peHHR rHllOTe3~ OllapoBaHH~X 

t.laCTiifU• rlifnOTe3a CBSI3aHH~X OapHOH··aHTHOapHOHH~X COCTORHH~/6/, Ha

llle,IOllaSI B llOCReAHee BpeMSI 3KCnepi.1MHHTaJibHOe llOATBepJtC,n;eHHe, npeACKa-

3hiBaeT Cyll{eCTBOBaHHe AOCTaTOliHO y:IK:WX Me30HOB C Macco£t, HeCKORbKO 

MeHhille MaCCli ,nayx oapHOHOB. Cornac:Ho 3TOit ri.1TIOTe3~ AOR)KH~, B qacT

HOCTI.1, HMeTbCSI Me30HH, SIBRRIOmHeCR CBSI3aH~Ml1 COCTOSIHliiSIMH )\lJl 

(HnMI N 1\. ) c Mace olt OKono 2-x :~3B, pacna.n;aiOll{liiecn c oopa3 OBaHIII eM 

-
K (K) -Me3oHoB. 

3KcnepMIMeHT~ TIO TIOJIICKaM Olla)OBaH~X llaCnu.~, npOBeAeHHhle 

B APYrMix naoopaTopHSIX, AO Hacronm~~ro BpeMeHH He AaJI:w onpeAeneH-

HHX pe3yRbTaToB. :uiMeiOTCSI COOOiqeHHil 0 eAI.1HI.14~X C00HTI.1SIX, HaORIO,ILeH

H~X B TIY3~pbKOBHX KaMepaX Ml ¢oT03MJ'JibCJIIRX, KOTOpbie MOryT OHTb 

J.1HTeprrpeTJIIpOBaHhl KaK CRyllaMI OOpa30BaHHR oqapoBaHHhiX ~aCT~U: Hanp~

Mep, B nyt.~Ke npOTOHOB C 3Hepr:we~ 300 r3B OT yCKOp:WTeJISI ~HATI B ¢oT0-

3MYRbCMIMI OOHapyEeHO OOpa30BaHJIIe B JI:WBHe He~TpaJihHO~ llaCTH~, pac

naBille~CSI 3a BpeMR OKOJIO IO -I3 c eK Ha .n;Be 3apSI2KeHHble ~acT:WIJ;hl, 113 

KOTOp~X OAHa - 3ReKTpOH, a ,n;pyran a.n;poH. Macca He~TpaRbHO~ llaCT:WUbi 

OOJibille I ,25 r3B/7 I. B HekiTPHHHOM IlYliKe B EpyKX3~BeHe B ny3hlpbKOBOVI 

xauepe HaoniO,n;eHo coo~r1.1e v+ P~fi-+A+Jl-.._n++nt..n~ KOTopoe 

JIIHTepn:?eTHpyetcR KaK pox,n;eHMie ot~a.poBaHHoro oapHoHa/B/. B He~TpHHHOM 
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ny4Ke B Uf.PHe B nyshlpbKOB ott Ka.Mepe "rapra.MeJib" HadJuo.n;eHo codhlT~e, 

KOTOpOe paCill~~pOBaHO KaK 

0 + N -"> ji + e + K0(1~0) + odbi4Hhle a.n;poHhl. 

ApryMeHTOM B llOJib3Y cymeCTBOBaH~H 04apOB8.HHhlX 48.CT~U RBJIR

eTCII Ha6JIIo.n;eH111 e B Ea.TaB11111 j1 +f- nap B ny4Ke He~Tp¥mo/IO/. 
B TO ~e BpeMa aKcnepliiMeHT Ha He~TpoHHOM ny4Ke B Ea.Ta.BliiM 

(cpe.n;HRR 3Hepr111R OKOJIO 200 r3B), BhlllOJIHeHHhl~ C ITOMOmbD MarH~THOrO 

cneKTpOMeTpa C npOBOJI04~MY. liiCKpOBhlMM KaMepa.Mlll, He OdHapyXliiJI odpa-

30B8.HliiR yaKMX peaoHaHcoB, p·acna.n;aiOuW~xca no Ka.HaJiaM rtrr- 111 K-rr+-III(. 

B padoTe n~liiBe.n;eHa B K8.4eCTBe BepXHeA rpaHHUbi BeJI~4111Ha oRziO-JI 

c~. O.n;HaKo B .n;aHHOM 3Kcnep111MeHTe npo1113BO,IJ;111JiaCh BhldopKa codhlTlll~, 
Morymaa 111CKa3HTb peaynbTaT. TaK~e· He dbiJilll odHapy~eHhl n~K111 B cneKTpe 

3~eKTliiBHhlX MaCe TeX ~e C111CTeM B 3KCnepHMeHTe rpynnhl T111Hra Ha Bhl

Be,IJ;eHHOM npoTOHHOM nyqKe B EpyKX3~BeHeii21. 
B CBR3111 C llOCJie,IJ;HliiM111 ,IJ;BYMR pe3YJibT8.T8.Mlll CJie~eT YK8.38.Tb, 4TO 

Teope:lii48CKH paCCMaTpliiB8.JI8.Cb B03~0~HOCTb sanpeTa YK8.3aHHhlX ,IJ;ByX-

48.CT1114fmX pacn~OB 04apOB8.HHhlX Me30HOB/l 6/. 

B CreH~op.n;e c noMombiO ~lll.n;Kono.n;opo.n;Hoa nyahlphKoBo~ KaMephl 

B nyqKe n+-Me30HOB c liiMITYJibCOM I: raB/C np0¥13BO~JI111Cb ITOliJCKlll oqa

poBaHHhlX Me30HOB H dapHOHOB, pacna~romHXCa COOTBeTCTBeHHO Ha K0 

111JI111 J\0 
111 ITliiOHhl/I?/. IToJiy4eHH~e BepXH111e rpaHliiUhl Ce4eHliiR AJIR 

pa3HbiX TliiiTOB paCITB.AOB liiCKOMHX 4aCT11U COCTaBJIRIOT OT HeCKOJibKliiX 

e.n;111H111U AO HeCKOJibKliJX .n;eCRTKOB MKCapH. 

~3 np111Be,IJ;eHHbiX Bhlme TeopeT1114eCKlll~ apryMeHTOB, a TaK~e 111Merom11XCR 

)1;0 H8.CTOHmero BpeMeHlll 3KCnep111MeH!8.JibHhlX )1;8.HHhlX MO~HO C,IJ;eJiaTb CJie

.n;yiOmHe BhlBO,IJ;hl: 

I. IIo111CKH oqapoBaHHhiX qaCTII.U B Hel1rpOHHOM ny4Ke ycKopMTeJia 

~~B3 HeOdXO,IJ;liiMO npOBO,IJ;11Tb ,IJ;O ypOEHR e)f( ( 1 MKdapH; 
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2) cne~yer oOpar~Tb ocoOoe BH~MaH~e Ha rro~cx rronynerrroHH~X 

pacrr~oB ~cxoMHX qacr~u, a raKZe ~pyr~x, e~e ue~cne~oBaHH~x, Bos-

MOXH~X T~ITOB MX paCITaAOB. 

2 • ]!£E2,E,!!~.§.!!.!~Jlhl!~!!_l£~ ~~III_~ O~!f.2!!!.2£!~ 3K~~ Me H.'£ a.: 

2.I OO~ee OITHCaHIIIe 3KCnepMMeHTa. 

ITpe~naraeAru~ HaMH 3KCnepMMeHT COCTOIIIT B periiiCTpaUIIIM III IIIC

cne~OBaHIIIIII TaKIIIX COd~TIII~, KOr~a rrpM OdnyqeHIIIIII MIIIill8HIII He~TpOHaMIII 

B~COKIIIX auepriii~ odpasyercSI K0 (K0)-Mesou (IIIRIII ~ -rHrrepou) III 

O~OBpeMeHHO B TOtt ~e TOliKe e~e O~Ha III~ ~Be 3apR~eHH~e qaCTIIIU~, 

noJIOliCIIITeJib ~e IIIJIJII orp11uarenb ~e. B axcnepHMeHTe l1CTIOJibsyeTCR yc

TaHOBKa EMC (dec¢MnbMOB~g JIICKpoBo~ cnexrpoMerp/IJ/, cM.pl1c.2 III 4), 

pac ITOJI OllCeHHaSI Ha KaHane He~ TpaJih HbiX qaCTl1U 4H/I 4/ o 

• F. ~HHOM aKcnepliiMeHTe K0(K0) - Me30H~ perl1CTp11IpyrorcSI no pac

na~ K~~rtrr- , 1\. - r11nepo~ -no pacnMY A~ P+n- • HanpaB

neHIIISI B~ReTa H l1MITYRbC~ BCeX tiaCT~U onpe~eRSIIDTCSI C ITOMO~hiD IIICKpOB~X 

KaMep~ ECJil1 Cpe~III BTOpiiiqUHX qaCTIII~ eCTb MIDOH~, OHIII MOryT d~Th 

M~eHTIII~HUIIIpOBaHU ~eTeKTOpOM MIDOHOB. BOCCTaHOBReH~e TpaeKTOpiiiiii 

rronera qacTIIIU acCOUliiiiiPYIDTCR suaqane nonapuo B \!0 -odpasuoe cod~7 

THe, B03HIIIKaromee H3 pacn~uoro odoeMa, a sareM B \1° III sapR~eu

H~e qacTIIIU~, B~nereBmiiie III3 MIIIilleHIII T. ARR nonuocrbro BoccrauonneH

uoro COd~TIIISI Bhll~IIIICRSieTCSI aqxpeKTlfBIIaSI Macca M ~pyr11e XapaKTepiiiCTIIIKIII 

B npe~nonoJKeHIIIIII, liTO ouo odpasyer CIIICTeMY III3 K0 (l1RIII A0
) III sa-

pSIJKeH~ X qaCTl1U ( O~HO~ IIIJIIII ~By X), BO SHIIIKilliiiX B ron lKe TOt} Ke. TOtiH OCTb 

onpe~eJieHIIISI 3~eKTIIIBHO~ Mace~ dy~eT COCTaBRSITh OKOJIO 5 MaB/c2• 

Kax d~JIO yKasauo s~me, ~nR oqapoBaH~X qacTIIIU B IIIccne~ye

MOM IIIHTepBane Mace ~JKe ~JIR pacna~a sa cqer cnadoro s~aiiiJ~ellcTBIIIR 

cne~yer OJICIII~aTb ~ocraTOliHO MaJI~X speMeH liCIIISHIII. IIoaTOMY TOtiKa pacna

~a HCKOMLIX qaCni U ~OJI~Ha JieJ!CaTb dJIIII3KO K TOliKe JIIX reHepau:£H1 B MIII-
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EoJibliiMfe Maccu MiCKOMLIX a,l4pOHOB npMiBO)~SIT K OOJibiiH1M nonepet~HHM 

vn.tny.llbCaM pacna,D;HhlX tl8CTI1l~. 3TO M)l!Ce>T CJIYjj{MfTb TIOMfCKOBbiM npMi3Ha

KOM Mf CMfJibHO yMeHbillaeT cpOH B OOJiaCTM MCCJie.n;yeMHX 3~eKTHBHhlX Mace • 
. 

O.nHaKo,ooJiblll:vte nonepet~Hhle MMTIYJII>C~ pacrra,nHhlX t~aCTM~ np:vtBo,n;RT K or-

HOCHTeJibHO OOJihliiHM yrJiaM MX pa3JISTa M TpeOyDT OTHOCHTeJibHO OOJibillMX 

TeJieCHLIX yrJIOB, 3aXB8Tb!BaeMUX YCT~HOBKoa. 

CneKTp He~TpOHOB B KaHane 4H He H3MepRJICR. Ha p:vtc.I npe.n;

CTaBJieH cneKTp He~TpOHOB, BhlBe,n;eHHLIX no,n; yrJIOM 0° K BHyTpeHHeMY 

nyt~KY npOTOHOB 3HeprHH 70 raB. B KaHaJie 4H, r,ne t~aCTMUll BLIBe,Il;eHhl 

no.n yrJIOM, OTJIHtlHhlM OT HY JISI (IO ,3 Mpa,JJ;.), cneKTp HeHTpOHOB MO:JKeT 

OKa3aThCR OOJiee MSirKHM. nnR .n;aHncro 3KCnepHMeHTa lKeJiaTeJihHO ocy

meCTBHTh BhlBO,Il; t~aCTH~ B K8HaJI 4H TIO,Il; yrJIOM 0°. 
IlepBhl~ aTan 3KCnepHMeHTa, KaK OTMel..laJIOCh BLlliie, dy,n;eT Hat~aT 

. 
Ha l1MeiomeHCR ycTaHOBKe, OTIT11MH3M~ OBaHHO~ ,Il;JIR npe.n;JiaraeMO~ 38J);atiH. 

BTopo~ aTarr 3KCnep:v!MeHTa HatiHeTCf.: C BKJIDt~eHHR B YCTaHOBKY HOBb!X 

3JICM9HTOB (.n;eTeKTOpOB H 3JieKTpOH~KH) M 3aBepliiMTCSI - C TIOJIHOCTbD 

MO,II;9p.HM3HpoBaHHOH YCTaHOBKoa • 

2.2. 3xcrrepHMeHTaJII>HaSI ycrt.HOBKa (I-Ha ararr paoor11). 

CXeMa ycTaHOBKH, OITTHMl13Hp(lBa.HHOkt H8. OCHOBe pact~eTOB MeTO

,Il;OM MOHTC-KapJIO, npHBe,n;eHa Ha p:vte:.2, r.ne A - CtlSTtlHK aHTl1COBIIf.l.

,neHH~ (pa3Mep 250x250xi0 M~); T - MHill9Hh, Ha KOTOpOH reHep:vtpyiDTCSI 

HCKOMhie t~aCTH~ (rpacpVIT HJil1 Be, ~{l1a~eTp 60 MM, TOJill{HHa HeCKOJihKO 

caHTHMerpoB); IIK - ,IJ;BYXKoop.nvmarnaa nponopu:vtoHaJI:DHaSI KaMepa pa3-

MepoM 200x200 MM
2

, ycTaHOBJieHHaSI Henocpe.nCTBeHHO 38. MVIilleH:DD T; 

ITK- o.n;Hoxoop,n;l1HaTHaR nponop~HOffiLJI:DHaR KaMepa pa3MepoM 400x300 M~, 
pacnoJIOlK9HHaR sa pacn8J);HhlM OO'JlSMOM ,D;Jll1HOH 100 CM; l1K - ,D;BYXKOOp

)J;l1HaTHhle l1CKpOBhle KaMepbi pa3Mepol.l 600X420 M; C Mai'Hl1TOC'l'pl1K~l10HHhLM 
C'DeMOM l1HcpOpMa~l1l1 j ~ - ro.n;o CK,)TI cn:vtHTl1JIJISIUHOHHblX C t~eTtiMKOB, 

oOil.ll1M pa3MepoM 600x420 W4
2

; CIT-40 - MarHHT c pasMepoM MelKrrOJIIOCHoro 

38.30pa IOOx28xi50 Cl.(J; rr H rrr - C~HHTHJIJISinHOHHhle ro.n;OCKOIThl rr -
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IO cqeTtUfKOB pa3Mepor.1 I20x250x5 MM 3 KaJIC,l(H~ k1 rrr -12 CtteTtUH<OB 

pa3MepoM I50x400x7 MM3 I'cuc~t{; ,n;eTeK~op MJOOHOB - OJio1n1 BemecTBa 

(2xl00 CM :lKeJie3a Jt1 2X40 CM CBkiHUa) l'I 2-a pH)(a CUl1HTl1JIJIRUl10HH~X 

cqeTtiMrtoB(Bcero·r4 cqeT4l1KOB); MH-MOHli!Top nyttKa-renecKon 113 3-x 

CUHHTHJIJIRUl10HH~X CtleTtll1KOB ,I(HaMeT~OM IO CM. 

OnlllcaHTt1e 3JieKTpoHH~X cxeM ycraaoBKl1 EHC ,n;aHo B/1 5/. C noMombJO 

3THX CXeM BUpaOaT~BaeTCR CllfrHaJI 38ITYCKa YCTaHOBKltf (Tpl1rrep),Kor,n;a 

B~noJIHRJOTCR cJie,n;yJOmllfe ycJioBl1a: 

I) Her cpa6aThlBaHl1~ cqerttl1Ka A; 2) ecTb cpaoaruBaHV1e TIK-I 

B OOJiaCTl1, COOTBeTCTBYJOmeM pa3MepaM MV1illeHV1 T; 3) eCTh 2 V1JI~ OOJihille 

cpaOaTUBaHHH TIK-2; 4) ecTb cpaOaThlBaHlife JieBon 11 rrpaBo~ BeTeen ¢poH

TaJibHoro ro,n;ocKorra; 5) ecTb 3 k1JI11 OOJihme cpaoarhlBaHllf~ B rrr. Ha oc

uoBe pe3yJI1TaTOB npoGHoro ceaHca paoor~ ycraHOBK11 EMC B ,n;aHHOM KaHa

ne OKa3aJIOCb, tlTO CKOpOCTh 3anyCK8 np11 3TOM OKOJIO 200 C00HT11~ 3a 

UHKJI rrp11 COpoce Ha BHyTpeHHJOJO MliilleHh IOII ITpOTOHOB. CtteTttV1Kl1 ,I(eTeK

TOpa MIOOHOB ,I(aiOT CltfrHaJI~ 0 rrpOXOiK,DeHJtiliJ MIOOHOB. Tipii HeOOXO,I(V1MOCTl1 

OHH MOryT O~Th BKJIDtteH~ B Tpl1rrep. B 3TOM CJiyttae CKOpOCTh 3arrycKa 

yMeHbmaeTCR B I0-20 pro. YcraHOBKa paooraer Ha Jil'IH~UIJ c 3BM EXM-3M. 

BCR l1H¢0pMtiU11R, ITOCTYTiaJO~aR B XO,I(e 3KCrrepli!MeHTa,3aiTl1C~BaeTCR Ha 

MarHl1THYJO JieHTY • )l;aJib HenmaSI oGpaOO TKa ,D;aH~ X np0113BO).'(l1TCSI Ha MOliUlliX 

3BM B l1HCT11TyTaX Corpy,n;H114eCTBa. }KeJiaTeJihHO B B03MOilCHO KOpOTKk1e Cpo

Kl1 npoBeCTM saMeHy 3BM E3CM-3M Ha EC-IOIO. 3ro cymecTBeHHO rroB~Ck1T 

Ha,I(eiKHOCTh CBR3k1 ycTaHOBKI1 C 3BM 11 ,n;aCT B03MO:liCHOCTL rrepe,na4l1 dOJIL

mero KO.ID1 tteCTBa l1H¢0pMaU:v1l1, 4T 0 HeO 6XO).T.l1MO )J.JISI 3 ¢4leKTltfBHOrO k1CTIOJih-

30BaHli!SI BpeMeHlif YCKOp11TeJISI 111 110,I(KJ110tteHit1Sl HOBhiX 3JieMeHTOB ycTaHOBK!II 

B nponecce ee Mo,n;epHit13aUl1111. 

2.3 Orrr~~~-I2EE~-l1_.2!Jfl!!§_~~~!E~..9E!E
.D.erl1.Q.I~~£E.Q~~...£.2]~,!!!!!_!1eT ME~E~~!!EE~E~ • 

Pactter~ no orrTMM:v13anm,1 ycraHOBKM Mero.n;oM MoHTe-KapJio, 
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onpe,neJieHHe ee 3qxpeKTJ.1BHOCT11 J.1 YT04HeHJ.1R TpeOOBamHl K CHCTeMe 
• 

sanycKa OhiJIH pas.n;eJieHhl Ha .n;Ba 3 raiia. CHatiaJia OhlJIJ.1 npOI.13Be.n;eHhl 

ynpo~eHHHe pacqeThl .n;na .n;ByxqacrHqi~x pacn~oB J.1CKOMhlX qacr:r.1n;. 

3areM npOBO)l;l1Jil1CL ,neTaJILIWe pacqelbl KaK )l;JIR )l;ByXqaCTHqHhiX, TaK 

11 .n;na Tpexqacr:r.1qHhlX pacrra.n;oB. 

l{aK BJ.1)l;HO J.13 p:r.1C .3, 3<f¢eKT.WHH OC TL perl1C TpaD;k1J.1 J.1CKOMI1X 4aCTk1D; 

ycraHOBKOH EHC no pacna.n;aM K0I~ (c nocne.n;yDmk1M .n;Byxqacr:r.1qHUM pac

na.n;oM K0 (K0
)-M830Ha) CJ.1JibHO 3aB11Cl1T OT I.1MnYJil>Ca J.1 MaCChi 3TJ.1X. 

qaCTHD;: rrpM 3a.n;8.HH OH MaCe e t~aCTJ.1D;o 11 np:r.1 J.1MTIY Jll>C aX H11:lll:e HeKOTOpO

ro "noporoBoro" oHa npeHe6peJKNIMo lJaJia, a sareM pacTeT c. pocroM 

l1MnYJILca, .n;oCTHraa BeJIHqJ.1Hhi npon;eBTa. C yMeHhWeHMeM Maccu qacTI.1Uhi 

yMeHLwaeTCR noporoBhllit MMny JILC :r.1 YE em14HBaeTc SI 3qxJleKT11BHOCTb pe rH

CTpan;I.1H rrpH 3a)l;aHHOM 3Ha4eHl1J.1 l1~illYJILCao 

HCKOMHe qaCTl1Ull B J.1CCJie,nyeMOM l1HTepBaJie MaCe MOryT per:r.1CTpH

poBaTLCR TOJibKO, eCJIH OHJ.1 BhlJieTaDT Bnepe,n B c.n;.M. HanpHMep, Me30H 

c Macc_oki 2 r3B/c
2 ' pacnSJ~;aD~VI£iCSI no KaHaJiy Me~ K0 + rr, 3qxpeKTHBHO 

perHCTpHpyeTCSI, HaqHHaSI C NIMTIYJibCa OKOJIO 24 r3B/c B JI.c., qTo npNI 

J.1MllYJibCe·nepB:vl4HOro He~TpOHa 60 r3B/c ·COOTB8TCTByeT npo,nOJibHOMY 

MMilYJILCY B C.~.M OKOJIO 1,65 r3B/c ~Jlk1 0,4 OT MaKCMMaJILHOrO KMHeMaTJ.1-

4eCKH B03MOlKHoro MMnynbca .n;nR pmx.l(eHl1SI Me3oHa B peaKD;JIH1 N+N~ 

·N ... N+Mc+Mc • .IJ;JISI Me30HOB c Maceo~ I ,8 r3B/c
2 

nopor per:r.1CTpan;.wm co

OTBercmyer k1MITY JibCY B C • lh M OKOJIO I) ,3 OT MaKCVIMaJibHOro. 

AHaJik13 TIOKa3aJI, 4TO ycTaHOBKO~ perMc~p~yiDTffi pacna.n;hl C rrep

neH)l;l1KYJISipHhlMl1 NIMTIYJibCaM:£1 BTOp:vJqHhl( qaCTJ.1.U, OJI:Tri3Kl1Mli1 K MaKCli1MaJIL-

HlliM B c.n;.M., r.e. raKirie pacna)l;b!, ::cor.l(a BTopli14Hhle qacnn\hl JieTRT 

B c. n;. M. B HanpaBJieHli1H 6JI1i13KOM K 01~Ir1 a6cn;li1cc. CJieJ(yer OTMeTV.TL, 

qro B 3TOM CJiyqae cpOH B OOJiaCTl1 IriC;toMbiX 3qxpeKTl'r1BHhlX Mace HaVIM8HhLJ.ll1t1 .. 

3cpcpeKTI.1BHOC T 1 ycraHOBKli1 orpaJmqJi1:aaeTCSI pasM epaMvr .n;erei~T opon. 

O.n;HaKo HaWdOJILIUee orpaHMqeHMie Ha 3<~eKTWBHOCTb perMicTpaUY~1.1 HaKJia,I(bl

naeT aneprypa MarHliiTa, npeJK.n;e Bcero BepTI.1KaJihHlllti pasMep MeJKnonrocHor0 
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sasopa. l1o3TOMY paccTO.RHL1e OT MV1ill1~HM. T ,l(O MarHV1Ta BL16paHo ML1HMMaJib

HliM, ,l(JI.R '4ero cJJIOK .l(eTeKT OpOB MeJK;~y pac IIa,l(HhiM OO'DeMOM 11 MarHMTOM 

MaKCMMaJihHO IIpM0JIV1~eH K IIOCJie.l(HeM~'' HaCKOJibKO 3TO II03BOJIV1Jia KOH

CTPYKUL1R ero 3JieMeHTOB. 

:3qxpeKTV1BHOC TI> ycTaHOBKM pac:~eT np11 YM~HI>IIreH:t111 MarHMTHoro 

nOJIR. I10CKOJII>KY paspemem1e no 3qxpOKTMBHOt:i Macce npM 3TOM yxyl(llla

eTCR, BeJUPIMHa noJIH B MarHM'!Te, odocne'4vtBaroll.(a.a VI3MeHeHHe rronepe4Ho11 

COCTaBJI.RIOII.(ekt 11Mny JibC a OKOJIO 0, 6 r~,B/c, BI:I<JpaHa KaK KOMnpOMM!CC 3 TL1X 
. 

~BYX IIpOTHBOITOJIOJKHI:IX Tpe0oBaHk1~. 

EOJibill,a.R '4aCTb C00l.iTMt:1, npOUW~UlVIX anepTypy MarimTa (OKOJIO 2/3 

npk-1 "noJie" 0,6 r3B/c) He 3aXDaThiB<:,eTCSI l1MeiOII.(eitCSI ycTaHOBKO~ 113-3a 
' 

He.l(OCTdT0'4HO~ IIJIOJ.qa.l(l1 HCKpOBhiX Ka:uep 11 CUI1HTl1JIJISIUk10HHbl X rO.l(OCKOnOB 

3a MarH.HT OM • 

.I(JIR TpeXqaCTl1'4HhiX paCIIa,l(OB J<CKOMhiX '4aCT:t1U BepO.RTHOCTb IIOIIa

~aHMSI BTOpvt4HI1X 4aCTl1U B 3a30p Mai'HvtTa 00Jibille, '4eM ,l(JISI .n;ByXqaCTVIq

HhiX, ~3-3a MeHI>ille~ cpe.n;Hen BeJIM!qVJf.I:I nepneH.IJ;11KYJI.RpHhiX VIMIIYJibCOB pac

IIa.IJ;HhiX '4aCTvtU. 0.l(HaKO, .IJ;OJI.R CJiyqae:e, KOr.n;a periJICTpHpyiOT"CSI BCe pacrra.n;

~e qacTVIUhl, npomeAruvte 3a3op MarH~Ta, B aTOM cnyqae MeHI>me, qeM 

.n;JI.a .n;ByXqacTl14HhiX pacrra.n;oB. 

OueHKa 3~eKTMBHOCTl1 perMCT~aUMM vtCKOMblXqacTHU ycpe.n;HeHHa.a 

ITO V1MIIYJibCHOMY cneKTpy MOJKeT 6hiTb C,D;eJiaHa B rrpe.n;ITOJIOjKeHl1V1, qTO M!X 

11HKJII03V1BHLii1 C IIeKTp B C • U• M rro.n;o<JeH 11HKJI103T11BHOMY C rreKTpy K0 
-Me3 OHOB 

OT I1-p-B3aTI1MO.IJ;encTBl1~ rrp11 40 r3B, ,D;JI.R KOTOporo HMeiOTC.R 3KCIIepVIMeH

TaJII>HHe .n;aHHhle. I1p11 3TOM O<JJ.qa.R 3¢qeKTHBHOCTb per:t1CTpaUHk1 HCKOMhiX 

Me30HOB no ,D;BYX4aCTL1'4HhiM MO,D;aM pacna,D;a COCTaBJI.ReT BeJIH'4HHY rrop.R,D;Ka 

ro-3• 

IIp11 o<J~.qeiii 3qxpeKTIIlBHOCT:t1 perTI1CTpaUL111 £ = ro-3 ' vtHTeHCVJBHOCTl1 

He~TpouoB B xaHaJie IO 7 
qacTHU/MMn. 11 KOJIM4eCTBe n.n;ep yrJiepo.n;a 
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B MZill9H~ 5 X 1023 
3a O,li;HH CTYK~ MC~eT O~Tb 3ape~CTp~pOBaHO ,11;0 

5 co O~T~~' ec;m cr R paBHaeTCf. ro-31 
CM

2• 

Cne~yeT ITO,li;GepKHYTb, QTO B ~KCITepHMeHTe HaOop CTaTHCTMK11 

,li;BH BC9X MCKO~X qaCT~U M BCeX perHc~p~pyaMHX T11ITOB pacna,li;OB npo

~CXO~T napannenbHO. 

BenHGMHa ¢oHa B OOBaCTH HCKCMHX 3~~eKT~BH~X MaCe 11 nepneH

,11;11KYBHpH~X 11MI1YBbCOB MOJKeT OblTb orpe,ll;eJleHa B XO,ll;e 3KCITepMM8HTa. 

nnH npe,IJ;Bap11T9BbHOi1 OU9HKH Cf.o Ha VIC DOJib3 OBaH~ 3KCITepi1IM9HTaBbH~e 

~HHhle ITO 3~8KT11BHO~ Macce.K
0

IT C¥-C~eMhl OT IT-p B3aiiiMO,IJ;9HCTBM~ rrp11 

40 raB/c, nonyqeHH~e C ITOMO!qblO 2-MeTpOBO~ nponaHOBO~ nyshlpbKOBO~ 

KaMephl JJB3,. a TaKlKe ,IJ;aHHhle no :vtccre~oBaruuo pacmuoB K
0 

-Me3 OHOB 

c rroMOII{biO ycTaHOBK11 EHC. 11:3 H11X cre,IJ;yer, GTO KOJI11GeCTBO co6hiT11ti 

B 00BaCT11 HCKOMhiX 3~9KTMBHhiX MaCe OhiCTpO yOhiBaeT C YB9JIMG9HM9M 

rrepneH~:vtxynHpHoro MMnYJibCa 11 np11 p~> 0,9 rsB/c B npe,IJ;enax :vtMeiD-

me~ca CTaTIIICTli.IKH paBHO HYJIIO. 3TO ;;aeT BepXHIOKl tpaHIIIUY ,IJ;JISI cpOHa 

ro-29 cl-. 
·])onee TOGHOe orrpe,IJ;eJieHI.19 cpor:a, KaK OTM9Q9HO Bhlllie, MO~HO 

c,IJ;enaTb B xo~e rrpoBe,ll;eHHSI axcnep11ueHTa, xoropoe 11 onpe,IJ;eJIHT Heoo

XO,nl.1Moe BpeMSI paooru EitlC Ha ycxopk-:rene. ITpe,IJ;Bap11ren1Ho aro BpeMR 

oueH11BaeTCSI B 1000 qacoB ,IJ;JISI nepBcro arana sxcnep:vtMeHTa. 

2 • 4 ~.2..Q~.Q:!(!!M~L!f.QM~~~~.!Qi!_zc T~~_!'!_jg=~-3T~!!...£~~ ). 

3¢cpeKTHBHOC Tb YCTaHOBKM B CJ'IJ.t9 CTBY10ll{9~ KOHcpi.1rypaUI.1M D03BO}lMT 

HaOBIO,IJ;aTb MCKOM~e GaCTi'Ill,hl B CJiyGaE!, 9CBNI C9G9HMe l1X reHepaUHM CO

OTB9TCTBY9T OITTMMl1CTMG9CKl1M OU9HKc.M. JlJISI IIOMCI<a HOB~X GaCTl1U Ha 

ypOBHe oR<< 10-Jl CM2 H900XO,IJ;MMO npOBeCTll.l MO,ll;epH113aUHIO yCTaHOBK11 

EitiC. 
O,IJ;HHM l13 rJiaBH~X GTaiTOB Ha aTOM IIYTM SIBJl.fl9TCSI3aMeHa MCKpOBbiX 

KaMep 11 rO,IJ;OCKOnOB nepe,ll; MarHMTOM Ha IT~OnOpUHOHaJibHhle KaMe~, TaK 

KaK cet1qac: 
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a) sarpy3Ka VICKpOBhiX KaMep hKI-HK9 qaCTIIIUaMIII, OdpasyiO~IIIMIIICSI 
' 

np~ B3aiiiMO,D;e~C TBkHi He~ TpOHOB B MIIIILeHIII, orpaHl1\IIIIBaeT ,IJ;OIIYCTIIIMYIO ~H-

TeHCUBHOCTL na.n:ruo~ero nyqKa III TOJIU(IIIHY MHureHIII T; 

d) KOHCTPYKU11VI IIIMeiO~'VIXCSI IIICI:pOBhiX KaMep III CUIIIHTl'IJIJISIUIIIOHHOrO 

rO.I(OCKOIIa <I? He ll03BOJUIK>T yMeHblll.WITb paCCTOSIHYle OT pacna)(HOrO Od'L-

eMa .IJ:O MarHIIITa III TeM CaWM yBeJIJIItUITL TeJiecmiit yroJI .D:JISI pacna,n;HhlX 

'llaCTIIIUe (JKeJiaTeJILHO B 3TOM CMUCJie pa3MeiUeHIIIe O,IJ;HO~ III3 np OITOpU110-

H8.lliLHhiX KaMep M~.IJ:Y OdMOTKaMVI MarH11Ta, Henocpe,n:CTBeHHO OKOJIO no

JIK>CHhlX HaKOHeqH11KOB, \ITO MOrJIO dhl O;D;HOBpe MeHHO OdJier'llVITL "ClliiiiBaHIIIe" 

TpaeKTOp~~ IIOJieTa qaCTIIIU .IJ:O l1 IIOCJre MarHMTa); 

B) C~HT11JIJISITOphl ro,n:OCKOIIOB ~ III ri CO,n;ep~aT onpe,n:eJieHHOe KO

JI11'lleCTBO BeiUeCTBa, SIBJISIIOil.lerOCSI OCHOBHhlM IIICTQqHIIIKOM MHOrOKpaTHOrO 

pacceSIHUSI qaCTJ.1U, orpaH'VJqJ.1BaiDmero paspemeH11e cneKTpoMeTpa; 
I 

r) CVICTe Ma sanyCK8. YCTaHOBKJ1, JIICIIOJIL3YIOillaR ro,n;OCKOIIhl, He 

,IJ;OCTaTO'llHO r11dKa i1 3<i¢eKTJ.1BHa, TaJt KaK pa3Mepb1 OT.IJ:eJILHhiX cqeTtliiiKOB 

cpaBHVIMU C TJ.1IIJ.1tlHhiM pac CT OSIHJ.1eM M·~JX.D:Y qaCTMtUa.MIII, a KO JIIII'lleCT BO C qeT-

tll1KOB • B KaJK.IJ:OM ro.n:ocKone HeBeJIM1Ko no cpaBHeH11IO c KOJI11tleCTBOM qac- f 

rnu, KOTophle ,n:oJIJKHhl perMicTp:v~poBaT::,ca. 

CJie,n:yeT TaKJKe IIIMeTL B BMi.IJ:Y, tlTO OCHOBHhle 3JieMeHThl YCTaHOBKIII 

BMC, cos,n:aHHhle K 1969 roAY, sa rueJTh neT IIIX padoThi npaKT11tleCK11 

JIICqepnaJIIII CBO~ pecypc, MOpaJihHO Y~TapeJIM III B Ha.CTOSIIUee BpeMSI B pa

dOTe He,IJ;OCTaTO'llHO Ha,IJ;eJKHH. 

KpoMe Toro, 3BM E3CM-3M, Ha JIIIIHVIIII C KOTOpo~ ,n;e~CTByeT ycTa

HOBKa BHC, orpaHIIIq11BaeT 3~eKTM1BHOCTL IIICIIOJih30BaHHR BpeMeHIII ycKo

pi.1Tena, TaK KaK MOJKeT IIpi.1HIIIMaTh J.1~¢0pMaUIIIIO TOJILKO 0 25 COdhlTIIISIX 

sa U11KJI, tlTo,KaK noKasaJIM pesynhT~Thl npodHoro ceaHca, He.n;ocTaT04HO 

,n;aJKe IIpiii MaJI~ J.1HTeHC11BHOCT:vi Cdpoca YCKOpeHHh!X rrpOTOHOB Ha MIIIilleHb 

KaHaJia 4H III He3HatliiiTeJibHhlX TOJIIlliiiHaX MIIIIlleHe~ T. Cos,n:aHIIIe 3~peKTVlBHOrC 

TpHrrepa, KOTOphl~ dy,n:eT no,n:,n;epJKHBaTb tlVICJIO sanyCKOB B UHKJie Ha 

ypOBHe 25 npH JIIOdO~ B03MOJKHO~ IIIH!eHCit1BHOCTJII B3aVIMO,D;eHCTBJII~ 
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HE!~ TpaJib Hill X l!aCTI1U B Ml1illeHl1 T, He, npe,n:cTaBJISieTCR BO 3MOJKHLIM, 

ITOCKOJibKY He JII3BeCTHa ,IJ;HHaM11Ka npo:u;ecca pOJIC,IJ;eHl1R JtlCKOMht.X tlaCTI1U• 

CJie,n;yeT TaKJICe OTMeTHTb, tlTO EJCM-JM He IT03BOJISieT ocymeCTBl1Tb 

61lCTpOe CtlHTLIBaHHe ,ll;aHHbiX npll1l1CITOJib30Da.HJ11M( HOBO£li annapaTypi¥ B CTaH

,n;apTe "KAMAK". 

CXeMa MO,n;epHI13l1pOBaHHO~ yc TaiiOBKl1, C I<OTOpO~ np e,n;nOJiaraeTCR 

npoBeCTl1 BTOpO~ 3Tan 3KCnepl1MeHTa 1 npe,ll;CTaBJieHa Ha pi1CYHKe 4, r,n;e 

IT0Ka38.Hhl ee HOBble 3JieMeHThl - ,!l;BYXI:OOp,ll;HHaTHhle nponopUI10HaJibHhle 

KaMephi (11K3 Y1 11K4 - pa.3Mep 4ooxJOO ~2 , 11K5 Y1 ID\6 - pa~Mep 800xJOO 

M;, 11K7-l%IO - pa3Mep IOOOx600 wf) c o6mVIM KOJIH'lleCTBOM HIIITei-1 

OKOJIO 5000; - 8 l1CKpOBhiX KaMep pa~:MepOM 2000xi000 MMi ~eTeKTOp 
3JieKTpOHOB, COCTOR!l(l1tl 113 160 qepeHKOBCKl1X C'tleTtll1KOB ITOJIHOrO no

rJIOilleHl1R, paCilll1pSIIDll(l1U B03MOJ!CHOCTI1 l1,11;eHTJII¢l1KaUHl1 pacna,ll;hiHX qaCTl1U. 

110trnMO 3JieMeHT OB, Y13 06paJICeHr:hlX Ha CXeMe, MO,n;epHl13l1p OBaHHa.fi 

ycTaHOBKa 6y ,n;eT BKJIIDttaTb BCID He06):0,IU1Myro HOByro 3JieRTpOHHYID arrna

paTypy l1 B03MO)KH0 3BM Tl1ITa :EX!IOIO, 'liTO IT03BOJII1T qpl1Hl1MaT:b l1 3aiTl1-

ChiBaTb Ha MarHl1THhle JieHTbl He MeHeE· 100 C 06biTl1it 3a Ul1RJI paOOTII yc

KOpHTeJIR. 

3qxpeKTl1DHOCTb Mo,n;epHI13l1poBai:Hoiit ycTaHOBKl1 E:WC 6y.n;eT npeBocxo

,n;Itl Tb 3qxpeKTitiBHOC T:b ItiMeiOme~CJI YCTaFOBKJII Ha ITOpJI,ll;OK BeJil1'lll1Hhl, l1 I10l1CK 

OtlapOBaHHblX tlaCTH:U MO)KeT dhlTb ,IJ;OBE,IJ;eH ,n;o ypOBHJI MeHbille Io-32 C1f • 

ECJIH OtlapoBalllWe 'tlaCTVIUhl 6y.n;yT Q()Fapy)KeHhl, TO MO,n;epHl13l1pOBaHHaR 

ycTa.HOBKa EMC MO:lKeT ObiTb l1CITOJI:b3 oraua no nporpawe l1CCJie.I(oBaHl1R 

3 Tl1X 'tlaCTl1U. 
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