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PaH!' ny6JIHKB!lHll 06be)IHHeHHO!'O HHCTHT}'TB ll)lepHbiX 

HCCJie)IOBRHHll 

llpenpHHTbi H C006uteHHJI 06'be,llHHeHHOro BHCTHTyTa Jl,llepHblX 

HCCJU~,IlOBRHHi /Oli.JI.H/ JIBnJIIOTCJI CaMOCTOJITen&HblMH ny6JIHK&IlB.RMH. 

0HH BJJlatoTC.II a cooTseTCTBBH co CT. 4 YcTaBa OHJIH. 0TDH'f.He 

npenpHHTOB OT C006UleHHii JaKJDO'IaeTCJI B TOM, liTO TeKCT npenpHHTa 

6y,lleT BDOCJie,llCTBHH BOCDPOB3Be,lleH B KaKOM•JIH60 Hay'IHOM *YPHaJie 

BJIH anepBO.IlH'IeCKOM c6opHHKe. 

l1H)IeKCilliHll 

DpenpHHTbl,coo6w:eHHJI B .nenoHupoaaHH&Ie ny6naxauHa OHJIH BMeJ01' 

e,llHHYJO napaCT&JOlUYJO DOpB,IlKOBYIO HyMepaURJO,COCTaBnJUOIIl)'JO OOCJie,!l" 

HHe 4 UH!llpbl HH,IleKCa. 

llep&bli 3HaK HH,IleKca .. 6yKBeHHbli • MO*eT 6biTb npe,llCTaaneH 

a 3 aapnaHTax: 
"P" · Hl,llaHHe Ha PYCCKOM JllblKe; 

"E" • Bl.ll&HHe Ha aHrJIHiiCKOM .RlblKe; 

".lt" .. pa6oTa ny6JIHICyeTCB Ha pyCCKOM H &HrJIBfi:CKOM 113LIKAX. 

llpenpHHTbJ H C006uteHHJI, KOTOpLie p&CCLln&IOTCJI TOnLKO B CTPAHLI'" 

y~acTHHUbJ OHJIH, 6yxBeHHLIX HH.O:excoB He HMeiOT. 

Un4lpa, cne.a.ylOIUAB 3a 6yxBeHHLIM o603Half:eHHeM, onpe,llen11eT 

TeMaTHlfeCKYIO KaTeropHIO .D.AHHOA ny6nHKAUHH. llepe'ieHL TeMATHlfeCKHX 

xaTeropait Hl.D.&HHA OH..SIH nepno.a.aqecxn paccLinaeTcft ox nony'i&TenJIM. 

HH.a.excLI, onncaHHLie BLIWe, npocTaBnaJOTCJI B npaBOM BepxaeM 

yrny Ha o6nO)KKe H THTYnLHOM nHCTe KA)I()l;Oro H3JtAHHft. 

CCb!JIKH 

B 6u6nuorpaq,u'iecxux ccblnxax Ha npenpuHTbl H coo6~eHHJI OHHH 
MLI peKOMeH;tyeM YKA3b1BATL: HHHUHAnbl H 41aMHnHJO ABTOpa, ,llanee • 

COKpaiUeHHOe HABMeHOB&HHe BHCTHTyTa•B3.D.ATen11, BH.D.eKC, MeCTO 8 ro.rt 

H3,llAHBJI. 
llpuMep 6a6nnorpali!a'lecxo:A ccLinxo: 

H.H.H6aHo6. OHJIH, P2·4985, J1y6Ha, 1971. 

@1974 06~eduHeHHblll uuc•u•y• Adepu•rx uccAedo•auua ,l{y6ua 
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KalK,IIOe npo)IBBlKeHBe B o6naCTL 6onee BLICOKHX 3Hepraii 

CTBMynapyeT noBCK HOBLIX 'laCTBII B BHTepaane Mace nOKOJI, 

KOTOPLiii paHee He MOr 6LITL accne,t~oaaH na6o no npH'IHHe 

BLICOKoro 3HepreTH'IecKoro nopora, na6o BJ ·Ja ManLIX 

Ce'leHBii pOlK)IeHBJI. J1HTepeC K 3TBM 3KCnepHMeHTaM nOBLI· 

WaeTCJI B CBJIJH C npe,liCKaJaHBJIMB TeOpHB 0 B03MOlKHOM 

cyiJleCTBOBaHBB ljlyH,t~aMeHTanLHLIX cy6qaCTBII. B 3Kcne pa

MeHTaX, BLinOnHeHBLIX Ha npoTOHHOM CBHXpOTpOHe EpyKxeii

BeHCKOii na6opaTOpHH /3HeprHJI YCKOpeHHLIX npoTOHOB 

30 T3B/ c 11enL10 noacKa HOBLIX qacTHII c ,t~po6HLIM /I I u 

11enLJ·M /2/ JapliMMB, accne,t~oaanacL o6nacTL Mace 

2, lM <M<7, 5Mp /M - Macca npOTOHa/, O)IHaKO TaKHX 

'laCTBpll 06HapyJKeHO He tSLinO. ~nJI npoTOHHOrO CHHXpo-

TpOHa H<I>B3 /Cepnyxoa/ c 3HeprHeii npoTOHOB 

70 T3B MaKcaManLHaJI Ma.s;ca qacTHII, o6pa3oaaawuxcJI 

a peaKIIHB p + N .. p + N + X+ X , cocTaanJieT 5,17 MP , 
'ITO a I ,7 paJa 6onLwe, 'leM aa ycKopaTenJix c 3Hepraeii 

30 T3B. CooTaeTCTBeHHo pacwaplleTCJI a )IHana3oH Mace, 

B KOTOpOM MOlKHO npoBO)IBTL nOBCK HOBLIX qacTHII. BLI• 

nOnHeHHLie B 3TOM HanpaaneHHH 3KCnepHMeHTLI B OCHOBHOM 

HMenH 11enL10 06Hapy>KeHBe 'laCTBII C ,llp06HLIM 3neKTpH'IeC

KBM 3apJI,liOM, a TaKJKe nOBCK HOBLIX aHTBJI,llep. B pe JynL

TaTe 3TBX accne.t~oaauaii 6Lina JaperacTpapoaaHLJ Jl.llpa 

aaTarenaJI -3 I 3 I a aHTHTPBTHJI I 4 I a Haii.lleHLI ae pxHae rpa

HB'IHLie OlleHKII ceqeHBJI o6pa3oaaHBJI KBapKOB I 5 • 6 I a no

naKaapKOB /?/ a .t1Hana3oHe Mace .liO - 5 Mp. B pa6oTe 131 

6Lina nonyqeHa TaK>Ke aepxHJIJI rpaHB'IHaJI 011eHKa ce'leHBJI 

o6pa30BaHBJI HOBLIX O)IH03apll.t1HLIX 'laCTHII B ,liBana30He 

Mace (2-3) MP: 

d2a 

dP d n 

2 
-34 CM . 

< 1,3· 10 cp, raBic·sOpo AI 
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B H&CTOllll{eM 3KcnepHMeHTe Hccne,llosanoc& o6pa3oua· 

HHe OTPHU&Tell&HO 3&PlllKeHHLIX qacTB~ C 3&pli,IIOM 0,45 .< 
:::IZI <3 B BHTepsane Mace /2,2·10/Mp, 3xcnepBMelfi ripo': 

BO,IIBJlCll O,IIHOBpeMeHHO C DOBCKOM 11,11ep &BTBTpBTBll, 

Iloc•aHoBKa 3KcnepuMeH•a 

3KCDepBMeHT DpOBO,IIHJlCll H& oyqKe BTOpBq&LIX OTpBlljl• 

TeJlbHO 3&PlllKeHHLIX qaCTB~ C BMDYJlbCOM 25 r3B/c, o6· 

pa3yeMLIX OpoTOHaMB C 3HeprBeit 70 r3B Ha BHyTpeHHeit 

MBWeHB DPOTOHHOI'O CBHXpOTPOHa Hci>B3 00,11 YI'JlOM 0° K 

HanpauneJ!llro nepuBqsoro nyqKa, OcHOBHall qaCTbB3MepeHHit 

6Lina BLIDOJlHeHa Ha aJJJOMHHBeBoit MBWeHH, 

Hwoyn&c 25 r3B/c DpBMepHo COOTBeTCTByeT MaKCB· 

MYMY ~3ouoro ofu.eMa peaKJ!liB p + p .. N + N + X + X .llllll 

Mace M X> 3M , llpB 3HeprHH HaneTaiOUUix npoTOHOB, pau· 

HOlt 70 'f'3B, p qaCTB~ C MaccaMH MX 2: 5 M MOI'YT 

polK,IIaTJ.Cll TOJlbKO Ha BHYTPBll,llepHLIX HYKJlOHaX~ o6na,llaJOU{HX 

ljlepMB·BMDYJlbCOM. )J.illl Mx 2: 10M p KOMDOHeHTa BMDYllbCa 

BHYTPBll,llepHoro .IIBBlKeHHll B HaopauneHBB, npoTBBODOJJOJK· 

HOM BMDYllbCY HaneTaroll{ero npOTOHa, ,IIOJllKHa DpeBLIW&Tb 

-2,3 r3B/c. B·epoliTHOCTb TaKoit KOH~eHTPai!BB 3BeprBB 

li.IIPa. 7a O,IIHOM HYKllOHe COCTaBJJlleT no BeKOTOPLIM O~eH • · 

KaM/B -10-
4 

• 10-::5HCXO,IIll B3 !)TBX O~eHOK, MLI orpaHBqB• 

JIB BCCJle,llyeMLiit .11Bana30H MaCC,3HaqeHBeM Mx.$10 M. no

CKOJlbKY c yuenBqeHBeM yrna BLineTa Tpe6yeMoe 3HlqeHHe 

BHYTPBll,llepHOI'O BMDYllbCa 6LICTPO B03pacTaeT, DOBCK opo· 

B3BO,IIBJ1Cll n0,11 yrnoM Oo, 

llpB ljJBKCBpOBaHHOM BMnynbCe e,IIHHCTBeHHOil B3Me· 

plleMoit Ha OOLITe XapaKTepBCTBKOit O,IIH03&pli,IIHLIX qaCTB~ 

liBJllleTCll BX CKOpOCTb. B Ta6n. 1 npBBe,lleHLI 3HaqeHHJI' 

l!.fl B f!.t )lllll qacTB~ C BMnyJJbCOM 25 r3B/c B BCCJle• 

,11yewow ,IIHaoa3oHe wacc. 3,11ec~o !!. fl = 1 - fl , a !!. t • pa3HOCTb 

speweH nponeTa rr ·Me30Ha B qacTB~ c waccoA M Ba 

6a3e 100M. 

H3 Ta6n. 1 BB,IIHO, qTO pa3JlHqBe CKOPOCTeit BeCJ.Ma 

MallO, B qT06LI Ha,llelKHO B,lleHTB4JBI!BPOBaTb/ 'rCTB~, ,IIOJlll 

KOTOPLIX B nyqKe BO BCliKOM cnyqae < 10-9 9 , HeOOXO,IIHMO 

o6ecneq&Tb BLICOKOe pa3peweHBe no CKOPOCTB, DpoBe,lleHHe 
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B3Mepeaai cKopocTB ae3aaacawwwa AeTeKTopawa a 3iW!eK· 
TBBRoe noAaBneaae peracTpa~g~a 6onee nerxax 'laCTBU 
(", K- , p , d) , Kpowe Toro, Tpe6yeTc• npaa•TL oco6we 
wepw An• noAaBneaa• (loaa, o6ycnoaneHRoro •AepHwwa 
B3aBMOAeiCTBB.MB B BeJUeCTBe AeTeKTOpOB B CTeHKaX 
BOHonpoBOAa, npOAYKTW KOTOPWX MOrna 6W BMBTBPOBaTL 
T .. lKenwe 'laCTBUJol, 3TO AOCTBranOCL BCnO:OL30BaHReM cne· 
UBa:OLHOro MarHBTHoro KaHana /IO/ C ABYKpaTBWM aBan&30M 
nyqKa no BMnynLcy B MHOrOKp&THOi O'IBCTKOi ero OT 
npoAyKTOB •AepHWX B3aBMOAeiCTBBi, npBMeHeRBeM An• 
B3MepeHB. CKOpOCTB 'laCTBU cneKTPOMeTpa nO BpeMeHR 
nponeTa C BWCOKBM BpeMeHBWM pa3pemeHB8M ra30BWX B o 

'lepeHKOBCKBX A8T8KTOPOB, a TaKlKe palioToi Ha nBHBB C 3BM, 

'ITO Aa:OO B03MOlKHOCTL npOBOABTL MHOrowepHWi aHan&3 OTO• 
6paHHWX COiiWTBi B KOHTpO:OL YC:OOBBi 3KCnepBM8HTA B pe • 
anLHOM apeweaa. PalioTa 3KcnepaweHTanLHoi annapaTypw 
aa :OBHBB C 3BM o6ecne'IB:Oa B03MOlKHOCTL aa6opa CTaTBC· 
TBKB npa cpaBHBTenLRO cna60M DP8ABaPBT8:0LHOM OT!iope co• 
liWTBi, 'ITO B B8KOTopoi CTeneHB 3KBBBaneHTHO napannenL· 
HOMY npOB8A8HBIO (!OHOBWX B3Mepeaai. 

3KcnepuMeHBallbHaA annapaaypa 

3KCDepaueHTA:OLBa• YCTaHOBKa COCTo•:na B3 CBCT8MW 
per&CTp&lg!B npoXOlKA8RB .. 'laCTBU 'lepe3 KaHan /MOBBTOp• 
uwe C'leT'IBKB S 1- S 7 I, cacTeuw BAeHTB(!BKa~g~a ne rxax 
'laCTBU /ra30BWe noporOBWe 'lepeBKOBCKBe C'I8T'IBKB 
Ct- C 4 /11 l/, CBCT8MW B311CepeHR• aMDnBTYABO•BpeMeHROi 
aa(lopuaUBB/12/, cneKTpoMeTpa no apeueHB nponeTa/13/ a 
MHOrOKaHanLBOrO 'lepeBKOBCKOro C'leT'IBK& /14/ /PB9. 1/, 
00AP06Hoe ODBCaHBe YCT&BOBKH np&B8A8HO B paooTe / 4( 

Bpeu• nponeTa H3Mep•nocL ua 6a3e 102 M H ABYX 
nonOBHHaX 6a3W C nOMOJULIO TpeX BpeMeHBWX CUBHTHnn• • 
~g~ouuwx C'leT'IBKOB B1 - B 3 /apeueuuwe HHTepaanw T 0 , 
T 1, T 2 cooTBeTCTBeHBo/. C'leT'IBK B 1 cocTo•n H3 ABYX 

ue3&BBCHMWX 'lacTei. HcnonL30Bauae 6onLmoro nponeT· 
&oro paCCTO.HH• /-170 M OT MHWeHB AO nocne)Oiero 
6a3oaoro C'leT'IHKa/ orpaHB'IBBaeT BHTepaan apeueu lKH3HB 
'laCTHU, 3iWJ8KTHBHO perHCTpapyeMWX YCTaHOBKOi, Ben&• 
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'IBHoli -1o-7- 10-8 ceK. BpeMeHaoe pa3peweBBe cneKT· 

poMeTpa no seeM 6a3aM 6blno ae xylKe 0,3 HCeK. ,D;onon· 

HBTen&uall Heonpe,qeneHHOCTb no upeMenu nponeTa, o6yc-

nouneHBall pa36pocoM ny'IKa no aMnyn&cy ( 6: ~ 2,8 \II), 

,qaeT 3aMeTBblli BKna,q B pa3peweaae naw& B o6nacTB 6on&· 

wax Mace B AUll M x= 10M p COCTaBnlleT 1,2 HCeK. Pe3yn&

TBPY10111ee pa3peweBBe no3BOnllno HaAelKHo pa3,qenl1Tb 'lac· 

TBJO>I, oTnB'laJOiliBeCll ua 6M ::. 0,5M P, so ucew uccne,qo· 

uauHoM ,quana3oBe Mace. 

,D;ua noporoBbiX c'leT'IBKa C 1 a ·C 3, BKniO'IeHHble Ha 

aHTucouna,qeBBll c MOHBTopHbiM TenecKonoM M /ceMBKpaT· 

Hble couna,qeBBll/, o6ecne'IBBanB no,qasneHue cKopOCTB cqe

Ta nerKBX 'laCTBII ( "-, K- ,p ) 110 ypoBHll -10-~ llopo

roBall CKOpOCTb 'JaCTHII AUll C'leT'IBKOB C I>C 3 COOTBeT· 

CTBOBana 6 fl ,; 1,26.10-3 S 2!-K 'ITO 3TH C'leT'JBKB He 

)IBCKpBMBHBpouanu ll)lpa He / l'!.fl = 1,67·10-3 /. )J;nll 

oTo6paHHbiX no. Tpurrepy MC1 C 3 co6biTBli B3MepllnBCb 

upeMeaa nponeTa 'laCTHJO>I MelK)Iy C'leT'IBKaMa S 3 
S 5 ( t 35) , S 3 , S 7 ( t 37 ) B S 5, S 7 ( t 57) C pa3 • 

peweHaeM 1,0-1,5 HCeK. B nocne)lyrollleli o6pa6oTKe Ha 

3BM cpauaeHae 3TBX upeMeH MelK)Iy co6oli n03BOUllno 

O'IBCTBTb Bbi60pKy C06biTBli OT ~Ba cnyqalinbiX COBna)leBBli 

B MOHBTOpe. H3MepllnBCb TaKlKe BpeMeHBble OTMeTKB CDr· 

HanoB OT 'lepeHKOBCKBX C'leT'IBKOB C1- C 4a aMnnBTYilbl 

carHanou OT c'leT'IBKOB B 1 -83, C 1 - C 4 , S 3 , S 5 , 

S 7 • :SnoK·c.xeMa :JneKTpoaHoii nor&.Ka 3KcnepaMelfl'a npa

se)leaa u/4/. 

0THOWeBBe r aMnnBTY )I CHrHanOB OT CIIHHTBnnliUBOHBbiX 

C'leT'IBKOB K noporaM ojlopMBPOBaTeneil 3a)laBanOCb paBBbiM 

10-20. H3MepeHBll noKa3ana, 'ITO )IOnll aMnnuTYA, MeBbWBX 

50~ OT Haa6onee uepoliTHoil, He npesbiWaeT 1~ ucex 

aMnnaTy)l, TaK 'ITO ycTaHOBKa Morna C 3.pojleKTBBHOCTb10 

< >/1· 0,01 j 10> 0,90 perBCTpBpoBaTb 'JaCTBJO>I C 3ap.ti)IOM 

IZI=f2Tr> 0,45. llpa IZI=3 B KaHan MoryT nona.n.aT& Ton&Ko 

'laCTBIO>I c "He,PY3a'leCKBM" BMnyn&COM 75 T:JB/c. 

3aperucTpaposaHHall B KBlK)IOM co6biTBB aMnnuTy)IBo· 

BpeMeHHall BHoj!OpMaUBll OT BCeX )leTeKTOpOB /50 napaMeT• 

8 

' 

1 pou no 1024 Kaaana KalKJiblli/ a 110 40 noraqecKBX npB3Ha· 

KOB COfibiTBll nepe)laBaUBCb B 3BM. llo OKOH'laHBB BMnyn&· 

Ca BHTeHCBBHOCTB 3BM perBCTpBpOBana noKa3aHBJI 30 

nepec'JeTHbiX CXeM, CO)IePll<alliHe BHoj!OpMaUBIO 0 pa6oTe 

MOBBTOpa, 'lepeHKOBCKBX C'leT'IBKOB B 06 ycnOBHliX H&Be· 

)leHBJI BayTpeHaero ny'JKa sa MHWeHb. 

KpoMe co6biTHit, oTo6paHablx TpHrrepoM MC 1 C 3, B 

3BM 3anBCbiBanBCb xapaKTepBCTBKB 5·6 C06biTHil 3a UBKn 

YCKOpeHHJI, Bb16paHHbiX H3 MOHHTOpa C nOMOJllbiO CXeMbl 

6noKapouKH. OcHouaas )IOnll 3TH X co6biTBit I- 98'1<>/ suns· 

eTCJI rr-·Me30HaMB. llonolKeHHe }leHTpOB TlllKeCTB B oj!OpMa 

nBKOB B aMMHTY )IBbiX B BpeMeHBbiX pacnpe)leneHBliX rr- • Me • 

30BOB n03BOnllnu KOBTpOnupoBaTb pa60TY BCeX TpaKTOB 

aMnnBTy)IHO•BpeMeHBbiX B3MepeHBli. 0)1HO 83 rr- ·Me30H· 

HbiX C06biTBli BMeno C)IBBHyTblli Ha - 70 HCeK TpHrrep 

B BCnOUb30Banocb AUll KOHTponll nonolKeHBll 3neKTpB'leCKBX 

n&e)leCTanoB B aMnnBTYABbiX cneKTpax H onpe)leneHBs,PopMbl 

aMnnaTy)IBbiX H upeMeHBbiX pacnpe)leneHuli, cooTBeTCTByro· 

JliHX cnyqaliubiM COBna)leHBliM B )laHHOM )leTeKTOpe /no)l· 

po6aee CM. /.4 I /. 

H:JMepeHuJI 

B Te'leHHe 'leTblpex ceaHcou pa60Tbl ua ycKopnTene 

'Jepe3 yCTaHOBKY 6blnO nponyJlleHO 3, 75.1011 qaCTBII B 

3aperBCTpBpOBaHO 1,5·10 6 C06biTBit: 10 6 rr-·Me30HOB B 

5-10 5 co6b1Tail c TpHrrepoM MC 1·C3 . KonB'leCTBO ue

JlleCTBa ua nyTa 'laCTBII B Kanane 110 nocne)IBero 6a3oBoro 

C'leT'IBKa cocTaBnllno B nepBbiX Tpex ceaucax 30 z/cM 2, 

B nocne)IBeM ceaHce - 38 z/cM2 • 

0)1HOBpeMeHHO C Ha6opoM CTaTBCTBKB npoB3BOABnOCb 

uaKonneHHe aMnnBTY ADO ·BpeMeHHbiX cneKTpOB AUll C06b1TBB, 

OT06paHHbiX no 3a)laHHbiM KpHTepBJIM: CneKTpbl rr-·Me3o· 

BOB, aJtTBAeiiTpoHoB, rBCTorpaMMbl n&e)leCTanoB H T.)l., 

ucero 110 63 rucTorpaMM c CYMMapHbiM 'IBcnoM Kananou 

1,2.104• llepBOAB'leCKB /c HHTepuanoM 2·4 qacaf Hane'laT& 

Bbl)laBancs nonublli Ha6op rucTorpaMM, no KOTOpbiM npouo

ABncs KOHTpon& pa6oTbl ycTaHOBKH. KpoMe Toro, nro6ble 

racTorpaMMbl Morna 6b1Tb BbiBe)leHbl no Tpe6ouauuro 3Kcne-

9 
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puweuTaTopa. BwecTe c racTorpawwawu ne'laTanucL noxa· 

3aBBll nepeC'ICTHLIX CXCN, NOBBTOPBLIC OTBOWCHBll, 34MtleK· 
TBBHOCTB OT6opa TlllKCDLIX 'laCTBU B ypOBHB nOJIHBDCHBll, no 

KOTOpLIN KOHTponupoaanaCL pa6oTa KaHana B CBCTCNLI OT· 

6opa co6wTait. llapannenLHO c ua6opow racTorpaNN npu· 

wepuo 80,. oTo6pauuwx no Tparrepy MC 1 C'3 co6wTait o6pa· 

6&Tl>IBaDOCL no JIOCTaTO'IHO Cna6LIN KpBTepBliN, KOTOPLIN 

3aBeJIONO JIODlKHLI 6wnu YIIOBneTBOPliTL 'laCTBDLI c waccoit, 

npeBWWa~QDeit 2Mp, H HCKOTOp&ll 'IBCTL HHTBJICitTpOHOB. 

llonBall HH~OpNBHBll !lllll BLIJICDCHHLIX TaKBN 06p&30N C06LI• 

TBit BLIBOIIBDHCL Ha ne'laTL. BB3yanLHLlit npoCNOTP pacne'la· 

TaBHLIX C06LITBit n03BODJID JIOnODHBTCDLHO KOHTpODBpOBHTL 

pa60TY annapaTypLI B perHCTpBpoBaTL ~aKT npoXOJKIICHBJI 

HOBOit 'laCTBDLI HenocpeJICTBCHHO B XOJIC 3KCnepBNCHTa, 

B ua'lane a B xouue K&JKIIoro ceauca xanu6poaanacL 

apeweHBall mxana cnexTpoweTpa no apeweHB nponeTa ao 

BCCN JIB&na30BC Mace C nONOIIILIO 3a.t~eplKeK Ba 3TaDOHHLIX 

Ka6enliX. LJ.eua JICDCHBll H nBHCitHOCTL Ha'lanLHOit 'laCTB 

I- 3,3 HCeK/ mxanw cnexTpoweTpa ua nonuoit 6a3e a BTopoit 
ee nonOBBHC !lllll KOHTPODll onpC!ICD.IDBCh. TaKlKC no CNCIIIC • 

HBIO naxa BpeNeHHOrO cneKTpa "--NC30HOB npB nepeNeme· 

HBB C'ICT'IHKa B3 .06a cnoco6a xanu6poaxu oxa3anHCL 3KBH· 

aaneHTHLINH. Pe3yJILTaTw xanu6poaxu ueuw xauana .t~ononaa· 

TCJILHO npOBCpliDBCL no paCCTO.IHBIO NClKIIY" •NC30HHLIN B 

auTBJICitTpOHHLIN nHKaNH Ha rBCTorpaNNaX BpeNeHH npone· 

Ta. Kana6pOBKa BpeNeHHLIX TpaKTOB CBCTeN aNnJIBTYJIBO• 
BpeNeHHOrO auanH3a npOB3BOJIBDaCL TaJCJKe C nONOIIILIO 3Ta • 

DOHHLIX 3aJICplKeK. )l,nll npoBepKB 34MtleKTBBHOCTB perBCTpa • 

UBB yCTaHOBKOit TlllKeDLIX 'laCTBU HNBTBpOBanOCL npOXOJKIIC· 

HBC 'laCTBU C NBCCOit 10 MpnyTeN 3a.t~eplKKB CBrHanOB DCCX 

CI{BBTBJIJiliUHOBBLIX C'ICT'IBKOB HB Tpe6yeN)'JO BenB'IBBy. 
)l.pelij) apeNeHB nponeTa cocTaanan B cpeJIBeN 100 nceK 3a 

cyTKB B BCKJIIO'IMCll npa o6pa60TKC JlaHHLIX Ba 3BM npu 

BCnOJIL30BaBBB Bpew:a·nponeTHLIX CDCKTPOB AJlll tr- ·Ne30" 

BOB B xa'leCTBe penepuwx. Aaanora'IBaa xoppeJCIJ;Illl ocTanL· 

HLIX napaNeTpoB He npODOJIHJiaCL, TaX JCaJC B npeJICJI&X 

Tpe6oBaHBit, npe)tLJIBJI.ICNLIX IC HX CT&6BJILBOCTB, BCnB'IBBa 

.t~pelij)a 6wna aecymecTaem!Oit. 
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06pa 60IIIKQ c)QHHbiX 

3aperBCTpBpOBaHHLie C06WTBll DO!IBepranBCL aHanB3Y 

no CDCJIYIOIIICB COBOKYDHOCTH KpBTepHeB: 
1. KpaTepaa, xoTopww JIODlKHLI YIIOBneTBOPliTL ace 

'laCTHDLI B BCCDeJIYCNON !1BaDa30He Mace. 
2. KpaTepaa, oT6pacwBal0111He 'laCTBDLI c waccoii Mxs Mp. 

3. KpHTepaa, oT6pacwBal0111He 'laCTHDLI c waccoii Mx::; Mci. 
4. KpaTepaa HJieHTH~HKaUHH TlllKenwx 'laCTHU. 
llepBylO rpynny KpHTepHeB COCTaBDlllOT: 

a/ KpaTepaii "npaaanLHoit" xow6auanaa nora'lecxax 

DpB3HaKOB OT 6a30BLIX C'leT'IBKOB /llK/, Tpe6y~QDHil uanB'IBJI 
caruanoa oT C'ICT'IBKOB B 2 , B 3 a OJIHOii B3 nonoaau B 1• 

KpBTepail OT6paCLIBaeT 3aBe!IOMO $OHOBLie C06LITBJI B CBllbHO 

yNeHLWaeT JIODIO C06LITHB, o6ycnoaneHHLIX OIIHOBpeMeH • 

HLIN npoXOlKIIeHBeM IIBYX HJlB 6onee 'laCTHU 'lepe3 6a30BLIC 

CtteTt.JBKH. 

6/ Ycnoaae paaeacTaa npeMeH nponeTa t 35 a t 57 : 

1 t 35 - t 571 ::; 2,5 HCeK. 3ToMy ycnoBHIO YJIOBneTBOPJIIOT 
98,. 'lacTan ny'lxa. KpoMe Toro, Ha aenH'IBHLI apeMeHHwx 

BHTepaanoB t 37 a t 57 HaxnanwaanucLorpaHa'leHBs: '~7(571-
. 3,5 HCeK 'S. t 37( 57):; t~7( 57) ; 16 HCeK, r11e t~·l( 57) • no
noJKeHBe UCHTpOB TJilKeCTH COOTBeTCTBYHBUBX BpeMCHHbiX 

pacnpe)leneHail !Ill" "·Me3oHoB. KpaTepail no3aonseT o'IH
CTHTL B 3Ha'I8TeJJLHOB Mepe BLI60pKy C06LITHB OT $OHa, 

CBll3aHHOrO C 60JlbWOH 3arpy3KOB i::'ICT'IHKOB MOIIHTOpa, 

npa coxpaHeHan swcoxoii J<W!eKTBBHOCTB perucTpaUHH 'lac· 

THU C Ma.ccoii 0 < M C: 10 Mp. 
·a/ OrpauatteHBe Ha aMnnHTYAW curuanou a ctteTttHKax 

S 
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B B 3 , pacnono>KeHHhiX a KOHllC MarHHToonTHlfecKo[o 
KaHana, r11e OTCYTCTByeT MarHHTHWil aHaJlB3: A i::; 4A i 
( i = S7 , 8 3 ) , 31\CCL A~ • cpe!IHHe 3Ha'!eHHll aMnnHTYII 
B 3THX C'!eT'IBKax npa perHCTpaUHH rr·Me30HOB. KpHTepuii 

npaMeHJieTCll JIJlll JIHCKpHMHHaUHn CJly'!aeB B3aHMO)IeHCTBHll 

'laCTHD C BemeCTBOM, CODpoBOlKJI&IOIIIBXCll o6pa3 OB&HHe M 

HeCKODLKBX BTOpB'IBLIX '!&CTBU. 
B cneDHanLHoli o6pa6oTxe, npose)leHHoii c nenLro noacxa 

JIBYX3&Plli1HLIX 'laCTHU, OT6HpanHCb C06LITHll, B KOTOpLIX 

aNnJIBTYDLI CHrHaDOB B CHBHTHrutliUHOHHLIX C'leT'!HK&X C 

"TODCTLINH" CUHHTHJIJIJITOpaNH H C'leT'!HKe C 4 YJIOBDCT· 

nopllnH ycnoaaiO 
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A 1 ;:2A~ (i=B 1,B2' B 3 ,S 4,S7 ,C4). 

DpB 3TOM OJUIOBpeMeiDIO MornB oT6BpaTLC.a TaKll«l co-

6wTB.a, OTBe'laJOUVIe npoxoli(Jie!DIJO '!epe3 ycTaBoBKY nons· 

xsapxos/15/ c 3ap.a.n.aMB 1 Zl = 5/3 B 7/3. nonsxsapKB c 3ap.a

.U.OM I Zl = 4/3 MornB 6t.~Th sw.u.eneHw B xo.u.e ocBOBBoil 

o6pa6oTKB. 

Tadma 2 

llsSS8HKO-,-I'p·· . -- - -. 3»,apa- j Koa<!Jimta- . 'IBOJIO oc-
I'pynna I apuTepM &JIJIIUI apuepu Tepu .11M en no.11a:a- T8BIIIUO.a 

I 'l'JIMJIHX ~·JII!R ilK>- Oodln'd 
I - ''IIICTB~l,_% ' H8 

IlK '10 3 75 000 

! llCl OTH,K ll!f1lr:J (IJK) 

I t3?(SP) 
t3i'(Si')l t37(S~· .3;5 HC.E:IC. · 98 

1 t!i'('37l"t~7(si't16,..(el(. 
~ 

-
St I tjs- tsrl ~ 2)5rtce-:. · 99 a) 

-
A3,? A3?<4A~ 7 98 

' ' 
1,1 

1 9'1 50 57 000 

4 " C :)t,.-t;:,l .. 2,5rlce.. 98 
1 

Ac•" 0,8 A~. 
2 ) C I tc~- f~j\ >- 2J5 HCe)( 99 

i 3 
A,."- 0,8 A~. 

-
2 

-
I 2 9'1 
I 6 53 000 

11+2. l 93 -: 1'10 . 50 3JO 

-
16 c2 : 1 t,; t~.l ~ 2.,5"5:"-" 98 

d , A,.-.. o,3 A,. 
' - -

3 c4 It, -t~ I« 2SHceK 99 378 
'i tj } a- : 

Ac, <= 0,6 Ac, 

3 98 16 
-
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B KpBTepB.RX BTOpoll B TpeTJ.elt rpynn 3aAaBaJJBCh BH • 
TepBanw, B KOTOphiX AODlKHhl HaXOABThC.R aMDDBTYAJ.I B Bpe· 
MelfA CBrHaDOB OT 'lepeHKOHCKBX C'leT'IBKOB C I - C4, AU.R 
'laCTBU, peracTpapyeMwx 3TBMB C'ieT'IBKaMB. ~n.R BAeBTB· 
oiJBKaD,BB T.RlKeDhiX 'laCTBU BCDODh30Banach BBoiJOpMaD,B.R, 
nony'leHHa.R OT cnexTpoMeTpa no speMeHB nponeTa, a B 
oCinaCTB Mace 2, 2M p $ M X$ 3, 1M p B 07 Jo4BOrOKaBanhBOrO 
qepeBXOBCKOrO C'ieT'IBKa /eM. PBC. 2//14( llponeAYpa BJ.I• 
Ciopa paCiO'IBX 3Ba'leHBli rpaHBU BBTepBanOBAU.R KpBTepBeB 
OTCiOpa DO,llpOCiBO ODBCaBa paHee /4/. fipB 3TOM paCio'IBe 
3Ha'leHB.R rpaHBU COOTBeTCTBYIOT MaKCBMaDhHOMY DO,llaBne· 
HBIO oiJoHa DpB COXpaHeHBB 3oiloileKTBBHOCTB perBCTpaD,BB 
'qaCTBU C Maccoll M > 2, 2M He MeHee 90~. CyMMaPHhle 
,llaBHhle oCi YPOBH.RX no.z~asnSHB.R B 3oiloileKTBBHOCT.RX perBCT
paD,BH qacTBU ups BwCipaHHwx 3Ha'leHB.RX rpaHBu B KPBTe • 
pa.Rx oTCiopa, nonyqeHHhle no MaTepHany nocne.I~Hero ceaH • 
Ca (65'fo CTaTBCTBKB/, DpBBe,lleHhl B TaCin. 2. 

Pe3yAbBOBbl .1Kcnepu.weH•a 

llocne npaMeHeHB.R KPBTepaes nepBwx Tpex rpynn KO 
BCe Jl HaCipaHHOli B 3KCDepBMeHTe CTaTBCTBKe OCTaeTC.R 
29 COCihiTBli. ~ByMepHoe pacnpe.z~eneHBe 3TBX COCihiTHJI 

hoKa3aHo Ha pac. 3. H3 pacyHKa BBD,Bo, 'ITO 24 coCiwTBll 
nelKaT B oCinacTB aHTB.t~eiiTpoHoB, qeTwpe coCiwTB.R I+ IV B 
o6naCTB aHTBTpBTHJI B OAHO COCihiTBe B oiJoHOBOli oCinaCTB, 
TaK KaK OHO OTKDOIIJieTCJI 3a 8 a OT 06DaCTB peanhHhiX 

'iaCTBU Ha DDOCKOCTB TO, T I - T 2 • llepswe 28 C06WTHJI • 
3TO T' lKe COCihiTB.R, 'ITO B B cnyqae Ha6nJOAeHB.R aHTBTpB· 
TB.R / 4 • llo.Rsm:HJie nocneASero, 29· ro, co6wTBll CB.R3aHo 
C B3MeHeHBeM orpaHB'IeHBli, HaKUaAJ.~BaeMhiX Ha BpeMeHBhle 
BHTepsanw t 37 ( !;7) • BepxHeli rpaHBUe BCCDeAYeMoli oCi· 
naCTB MaCe 'laCTHU, 10M , COOTBeTCTByeT YCDOBBe t37 ( 57 ,:': 
< tg7( 57)+ 16 HCiiK, B Tl BpeM.R KaK B Cny'lae 06HapylKeHB.R 
.R,llep aHTBTpBTB.R BCDODh30BaDOCh YCDOBBe ta7( 57 ) $ t~7( 57Y 
+3,5 HCeK. TaKIIM OCipa30M, Cpe.IIH -4·loll 'laCTBU, Dpo· 
D)'DieHBhiX qepe3 ycTaHOBKY, He 3aperBCTpBpoBaBO HB O.IIHOJI 

HOBOJI 'laCTBUhl, KpoMe .R,llep 3H • 
C yqeTOM DOUpaBOK Ha DOrDOIJieHBe B pacna.z~ 'laCTBU 
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ilY'IKa, a TaKlKe 34Ml!eKTBBHOCTB perscTpaii,BB B OT6opa OT • 
HOWeHBe BLIXO)IOB 'laCTBI( X B rr•Me30HOB He npeBLIWaeT 
1,1. 10- lisa ypOBHe )IOCTOBepHOCTB 90~. llpH BLI'IBCneHBB 
sepxselt rpaHBULI npe)lllonaranocL, 'ITO HeB3BeCTHLie TlllKe • 
nLie 'laC THULl X cTa6snLHLI B B3aBMO)IeitcTBYIOT c semecT • 
BOM KaK aHTBllpOTOHLI. EcnB npBHliTL, 'ITO OTHOWeHBe BLI• 
xo)IOB N xl N "- cna6o 3aBBCBT OT ll)lpa·MHWeHB, B He· 

d2a 
nonL30BaTL ce'leHBe o6pa30BaHBll rr- ·Me30HOB d p d (l 

ICY! 25 r3B/cl B3 pa60TLII16< TO )lnll Bepxselt rpaHB'IBOit 
oneHKB Ce'leHBll polK)IeHBll O)IH03apliii,BLIX 'laCTBn B II,Bana • 
3oHe Mace 2, 2M P -10M P nony'IBM c )IOCTOBepsocTLIO 90~ 

d 2a x -36 2 
--10~ 25 r3B/cl< 2,6.10 CM jcp.r3B/c•Jti:Jpo Ae, 

dP d n 

~nll KBapKOB C 3apli)IOM Z = -2/3 H nO»BKBapKOB IBMfiYllLC 
P ·I Zl, sccne)lyeMLiil HHTepsan Mace (2,2-10) MP ·I Zl I 
sepxHllll rpaHB'IHall onesxa ce'leHHll pasHa onesxe ce'leHBll 
oii,B03apli)IHLIX qacTBn, yMHolKeHHOit sa 1/1 Z I lxo34Ml!BII,B· 
eHT, y'IBTLIBaJOUIBit B3MeHeHHe HMnynLCHOrO HHTepBanal. 

B sacTOliiJieM 3KCnepaMeHTe He sa6nJO)IanocL HB oii,Boro 
C06LITHll C aMnnBTY II,BMH CHrHanoB OT 'lepeHKOBCKBX H CII,BH • 
THll»llnBOHHLIX C'leT'IHKOB, OTBe'laiOOIJIMH 'laCTHne C 3apli)IOM 
Z =- 2. 0TCJO)Ia sepxHliJI rpaHH'IBall onesxa iiB4JcilepeHII,BanL· 

soro Ce'leHBll o6pa3oBaHHllll)lep 3 He c HMnynLCOM 50 r3B/c 
no)l yrnoM 0° pasHa 

2,6·10- 36x c.w 2/cp-r3B/c•Jti:Jpo Af. 

lnp·e)lllonaranocL, 'ITO ce'leHBe B3aHMO)IeitcTBHll Jl)lep 
3 

He 
C BeiJieCTBOM B 1,5 pa3a 6onLwe COOTBeTCTBYIOUIBX Ce'leBBit 

)lllJI aHTH)IeitTpOHOBI . 

B 3aKllJO'IeHHe C'IHTaeM CBOHM npBliTHLIM )IOnrOM BLipa • 

3HTL 6naro)lapBOCTL oT rpynnLI OHJIH - B.ll.~enenosy, 
A.A.Jiorysosy 3a BHTep\lC K pa6oTe H no)l)leplKKy, B.ll.3pe· 

16 

nosy B 3.Mopo3y 3a y'laCTBe B no)lrOTOBKe annapaTypLI, 
A.H.IiapasoscxoMy, H.~.~ypMasny s B.T.llls6awoay 3a 
noMOUIL B pa6oTe, a TaKlKe COTPYiiHBKaM H~B3 B OHJIH, 
OKa3aBWBM fiOMOUIL B fiO)IrOTOBKe H npoBe)leHBH 3KCneps· 
MeHTa; OT rpynnLI H~B3 • II,BpeKII,BliM OHJIH H H~B3 
· 3a no)l)leJllKKY sacTOllllleit pa6oTLI, IO.~.llpoxoWKHHY 3a 

llOCTOJIHHLiit HHTepec K pa6oTe B neHHLie COBeTLI no no· 
CTasosxe B npose)leHBJO ;lKCnepBMeHTa, A.~.~ysaltnesy 

3a none3HLie o6cYlK)IeHBll B noMOUIL B pa3pa6oTxe annapaTy
PLI, B.A.Kpes)leneay B B.H.PLI'IeHKOBY 3a yqacTBe B pa3pac-

' 6oTKe annapaTypLI, a TaKlKe BCeM COTPYiiHBKaM H~B3 B 
OHJIH, o6ecne'IBBWBM npose)leHBe 3KcnepsMeHTa H o6pa· 

60TKY pe3ynLTaTOB. 
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