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HayqeHHe pe~KHX pacna~OB llHOHOB H M~OHOB HMeeT BSXHOe 3Ha

qeHH6 ~~H npoBepKH TeopeTHqecKHX llP6ACT8B~6HHi1 0 npzpo~e 14630-

HOB H ~6llTOHOBo 0TCYTCTBH6 Ci63H6i1TpHHHHX pacna~OB M~OH8 llp>!Be

no K npe~n0~0~6HH~ 0 C~6CTBOB8HHH H6ttTpHHHHX 38pH~OB/I/,· cne

~HS~oHNn BHCiop-KoTopmc ~~a a~eKTpoHa H M~oHa oCiecneqH~ Ciu-aa-

npeT pacna~OB ~ -- e -r r . H /' - 3 e. • Hei!TpHHimi1 

aKcnepHMeHT CipyKxei1BeHcKoi1 rpynnu/2/ no~TBep~H~ npe~no~o~eHHe 
0 cy~eCTBOBSHHH HOBHX KBSHTOBHX qzce~. TaM He MeHee,aTH 3KCne

PHMeHTN He MOryT llO~OCTb~ HCK~IDqHTb B03MOEHOCTR HSpyrueHHH 38-

KOHS coxpaHeHHH ~enToHHoro aapa~a. 

Hcc~e~oBSHHe pacna~a !ff:+--+-- e++Ye + e+-1-- e-
' 

ll03BO~H-

eT no~yqHTo HH~opwa~H~ o napaweTpe ~ (OTHorueHHe aKcHa~oHoro , 

~OpM~SKTOpa K B6KTOpHOMy B p8~HS~HOHHOM pacna~e llHOHS)
1 
a~eK

TpOMSrHHTHOM pa~Hyce DHOHS H 3H8Ke SMll~HTY~H 9/0~C?~ 

pacna~a/3/. 

Hcc~e~oBaHHe Ha .onuTe anix cpyH~aweHTSJioHux npo~eccon, oT

HOCHTe~oHaa BepOHTHOCTb KOTOPHX O~eHHBSeTCH nopli~IWM ,_,IQ-9 . . . 

oT oCiuqHoro pacna~a, Tpeeiyei npHB~eqeHHH cauux coBeprueHHHX we

To~zqecKHX Cpe~CTB. 

MarHHTHUH HCKpOBOH cneKTpoueTp/4/ BnepBUe HCDO~oayeTCH B 

llOHCKOBHX 3KCnepHMeHT8X no OCiHapyllteHH~ pacna~OB _/A- e. r /51 I 
~~3~ 161, .s7T--3e v · 171. IIoaTouy B pecpepHpyeuon ~Hccep- r 

TS~HH KOHCTPYKTHBHHM H 3KCllJIYSTS~HOHHHM OCOCieHHOCTHM YCTSHOBKH 

y~e~eHO OOJIDmOe BHHMBHHe • -
1 

0DHC8HHHe B ~HCCepT8~HH 3KCnepHMeHTH1 HCCJie~OBSHHH H ue

TO~HqeCKHe paapaCiOTKH BHDOJIHeHH B ~aCiopaTOpHH H~epHHX npOCiJieM 

ORHIII c I962 r. no 1970 r. co:BuecTHO c C.M.KopeaqeHKo, Ii.cll.Koc

THHHM, r.B.M~eJIDuaxepou, A.r.MopoaoBHM~ D.B.Po~HOBHM 1 B.C.CuHp-

HOBW. 
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PHc. I. llonepeqeaua paspes xauepu. 
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.IlHcceprauHa'cocroHT Ha nHTH rnaB. B nepBo~ rnaBe ;llaerca 

OUHC8HH6 OCHOBHWC Y3JIOB.Il8rHHTHOrO HCKpOBOrO CU6KTP01l6Tpa, CO

CTOH~ero H3 MHOrOCJIOHHO~ UHJIHH;llpHqecKOH HCKpOBOH K8M6pH B,~K

CH8JILHOM UOJI6 M8rHHT8-COJI6HOH;ll8,H CUHHTHJIJI.RUHOHHOit rO]lOCKOUH

qecKOH CHCT6MH CO CX6148MH 6HCTpOit ~JI6KTpOHHKH/8 o 9/. HMUYJI:&CH 

CO cqeTqHKOB rO;llOCKOUHqecKO~ CHCT614H HCUOJI:&30B8JIHCL ;llJI.R BH;ll6JI6-

HHH UOJI63HOro C06UTH.R. 0HH T8Kllt6 38UHCUB8JIHCL HS 5_:JiyqeBOM CKO

pOCTHOil OCUHJIJIOrpawe ;llJIH UOCJI6;lly~~ero Bp6M6HHOrO H 8MUJIHTY;llHOrO 
. . \- ··. aaanHaa. .. 

Kauepa oOecneqHBana xopomee npocTpaacrBeaaoe paapemeHHe, · 

8 HSJIHqHe MSrHHTHOro UOJIH ;ll8B8JIO B03MO~HOCTL onp6;!!6JIHTL HMUYJILC 

H aapn;!! qacTHU. To o0CTO.RT6JILCTBO, qTo xauepa 6una C;lleJiaHa UH

JIHH;llpHqecxott, noaBonano HaOnro;llaT:& npoueccu pacna;lla, npoHcxo~H

~He B MHW6HH 1 B . T6JI6CHOM yrJie 5-6 CT6p8;!!H8Ho. , . 

UHJIHH;llpHqecxaa xauepa HueeT 18 paOo~x npouelltyTKOB c BeJIH

qHao~ aasopa 5uu. 0Ha HaroToBne~a. Ha anroMHHHeBoit ~OJILrH Ton~

Hoit 0,05 llll. HapyEHU.It H BHyTpeHHHit UHJIHH;!!p!i1 06pasyro~H6 381lKHy

TLiit o6MM xauepu (pHc. I), Hue roT. ;llHSMeTp 390 Mil l'i 135 w. !tfx 

BliCOT8 p8BH8 325. WI. 0;llH8 HS TOPUOB!iXKp!iW6K
1 

qepea KOTopyro ~0-
,' 

TorpawHPOBSJIHC:& paspa;!!u, 6una C;lleJiaHa B BH;lle JIHHau cneuHaJI:&Ho.lt 

((lop:r.thl. 

PacnonoJKeHHe 30 cuHHT_HJIJIHTopoB noxaaaHo Ha pHc. I. CHcTe-

" MOil ;llJIHHHiiX CB6TOBO;llOB OHH CB.R38HLI C 18.~8Y~ llJIOCKS.R MHW6HL-· 

cqeTqHK 6LIJI8 llOCT8BJI8H8 B U6HTpe KSMepu DO;!! yrJ!Oil 37° K BXO;llHO

MY nyqxy .nr-ueaoHoB. Ton~HHa: MH~eHH no nyqxy 3,5 rjcu2 , 

fiJIO~S;llL B llJIOCKO~TH, nepJJSH;llHKyJI.RpHOH K nyqxy, 95·cu.2 • 

JlJIH ;ll6T6KTHpOB8HHH ·pr-- KBSHTOB B O;l!Hoit·Ha UOJIOBHH K8M6-

pu M6JitAY CUHHTHJIJIHTOpSMH 6UJIH ll0CT8BJ16HH CBHHUOB!ie KOHB6pTOpH 
- TOJI~HHO.It 2,47 r/Cil2. . 
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· B RaqeCTBe pa6oqero rasa 6UH HCnOH~SOBaH HeOH npH AaBneHHH 

800 TOp. qHCTOTa Heona nOAAep&HBanac~ nyTeM HenpepUBHOI.~KpKy

·JIHUHH ero qepes saMKHYTYD CHCT6MY oqHCTKH. 

Cxeua onTHRH xauepu npeAYCMBTpHBana <I>oTorpa<I>KPOBBHHe pas

paitoB B napannen~HbiX JiyqaX, KOTOi,>}le SaTeM C06HpaJIHC~ JIHHSOlt 1 

OTKHOHHnHCb sepKanOM, nOCTBBH6HHUM Ha nyTH ny~a qaCTHU 1 H qe

pes 06~eKTHB <l.>OTOKBUepu'P~K-5 npoeKTHpOBBJIHC~ Ha nneHKy. 

rny6HHa BOSHHKaD~HX paspHAOB ( ~ - KOOPAHHBTH) onpeAenH-
. . 

nac~ no HX npoeKUHHM, KOTOpUe nonyqBJIHC~ HaTOM :Ke KBApe C no-

MO~bD cnenxan~aoro npHSMBTHqecxoro ycTpOltCTBa, Baaee He npHMe

HHBmerocH B MeToiHKe HCKpOBbiX KBMep/10/. 

ToqHOCTb noKaHHSBUHH TpeKa B KBMepe OKBSBnac~ pBBHOlt 

0,4-Q,5 MM B nHOCKOCTH <l.>OTOrpa!PHPOBaHHH H ·"'-' 5 MM no Z -RO

OPAHHaTe. 

CXeMbl CHHXpOHHSaUHH 1 HHAHKBUHH H 6nOKHpOBKH o6ecneqHBBJIH . . ' -

HB~e~ym H~eHTHlPHKaUHD.KB~pOB OC~Hnnorpa<I.>a H KBMepH. 

KonTpon~ sa pa6oTolt Kauepu ocy~ecTBnanca c nouo~~m Tene

BHSHOBHOI ycTaHOBKH 1 noSBOHHBmeit 6HCTp0 npoBepHT~ rOTOBHOCT~ 

yCTBHOBKH B nenou K pa6oTe, a TaK:Ke BeCTH KaqeCTBeHHyD O~eHKy 

perHcTpHpyeuux npo~eccoB B xo~e.axcnosHUHH. ·' 

Bo BTOpOR rnBB8 o6c~aDTCH oco6eRHOCTH pBOOTH HCKpOBOI 

KaMepN B uarRHTHOM none. Heo6XOAHMO 6uno nonyqHT~ OTBeT Ha 

TaKKe BOnpOCbi 1·KaK· BliHHHH8JiarHHTROrO nona Ha a<I><I>eKTHBHOCT~ 

perHCTpa~HH.qaCTH~, Ha BpeMeHHble xapaKTepHCTHKH KBM8pbl, Ha 

BOSMOUOCT~ l!OCCTaHOBHeHKH TpeKa qaCTHUbl no pasp~a..f1I,12/. 
: :. ' . . . . . ' ~· . . . ' 

_.·,' 

~ "· ·'"'· . :'' ..:.·' 
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Euno noKasaao, qTo npH pa6oTe xauepu B CKpe~eHHHX aneKTpRqe

cxou H MarHHTHOM nOHHX paaee npHHHMaBmaHCH HHHeilHOil SaBHCHMOCT~ 

CM611!eHHH paSpH,llOB OT BenHqHHbl MBrHHTHOrO.llOHH cnpaBe~nHBa 

nn.mb .ltHH nonell AO "" 2000 a •. Ilonyy:eau cooT~omeHMR, .no~TBepllt,1leH

uue SKCnepHM6HTOM1 CBHAeTe~CTBYDli!He 0 cna6oti aaBHC.HMOCTH qac

TOTU BSaHMO,lleilCTBHH SH6RTpOHOB nepBHqaoit HOHHSaUHH C aTOMaMH 

rasa oT BenHYHHbl uarHHTHoro nona. IlpH aToM yMeHbmenxe cxopo-

CTH ~pe't:~<I>a sneKTPOHOB B aanpaBneHHH aneKTPMlleCKoro .nonR cno.co6-

' CTByeT noBumea1uo a<I><I>eKTHBHOCTH peritcTpanMH ·qacTHU, ilo o;qnoBpe

uenao yBeJIItllJHBBeT, :BpeMH. IlBIIHTH, KBUepu. 

Cue~eHHe paspHAOB MO~eT 6HT~ CKOMneHCHpOBBHO nOCTOHHHHM 

OlJHiqBKlli!HII Hanpaa:eHHeM. 0;ztHBK01 KBK OTMelleHO B pa6oTe/li/, HB

JIHllH6 cMell!eHHH nosBonaeT onelfHBBT~ oTHOCHTenDaoe BpeMH nponeTa .. 

qaCTHU H TeM CBMUII nonyllHT~ paspemaDiq66 Bp6MH KBMepu nopH~KB 

-:v 60 'fie ex. · 

BOCCTaHOBH6RHe TpeKa HOHHSYDll!eR tJaCTHUbl no paSpH,ltBM B 

UHJIHH,ltpHqecKOil KaMepe,· pa60T~D~eit B 8KCHB~HOM MBrHHTHOM none, 

HMeeT H6KOTOpble oco6eHHOCTH, CBHSBHHble c KPHBHSHOlt TpaeKTOPHH 

H KPHBOHHH8itHOCTDKl aneKTPO.ltOB. EJ:ino H8il,lt6H0 1 qTo C HaHM6,HDmHMH 

OmH6KaMH TpeK MOr 6HT~ BOCCTBHO~neH no xapaKTepHblll TOl!KaM pas

pa~OB1 KOTOpHe y~aneHH OT TpeKa HB B6HHllHHY CM6ll!eHMH paspa;qa B 

MBrHHTHOM none. 

B Tp6Tbelt rnaBe paCCMOTpeH BOnpoc nHBHeBol a<I><I>eKTHBHOCTH 

KBMepu/13/, T.e. a<I><I>e~THBHOCTH·perHCTpBUHH H~CKOHbKHX.llBCTHU, 
OAHOBpeMeHHo npome~mHx qepes paap~nue npouezyTKH. AKTya~nocTb 

' ' 

BOnpoca cne~yeT HS H606XO,llHMOCTH perHCTpHpOBBTb MHOroqaCTHllHH6 

npo~eccu B uarHHTHOM none. 
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Esnu paccuoTpens ABB uexaHaaua no~aBneHMH paapn~oB. Cy~

HOCTh OAHOrO M3 HHX 38KJID~aeTCH B CJie~yD~eM. fipH ~OpKHpOBBHHH 

cTpauepoB oT HeCKOJihKHX ~aCTH~ Bpeun wopuupoBaHHH Ka~oro cTpH

uepa llOAHepxeHO ~JIDKTya~HHM 1 B6JIHqBHa KOTOpHX onpe~enHeTCH 

~e~CTBYD~M SJI6KTpHqecKHK noneM. 0AHH H3 CTpHMepOB nepBHM aa

BepmaeT CBOe p83BHTH6 npodoeM 1 myHTHpyH OCTBJihHUe HH3KMM HMne-

ABHCOJ.I MCKpOBOrO KaHana.· • .,J 

Euna DP6AJIOJK6HB ~eHOM6HOJ!OrMqecK8H M0~6Jlh 1 C~OpMyJIMpOB8H

H8H B BM~e CJI6AYIOIIIMX Tpe60BBHHli: 

I. ~FH ~MKCHpoBaHHoro anaqeHMH sneKTPH1l6CKoro nonn ~niOK

Tya~HH BO BpeJ.teHH ~pMMpOBBHHH KBZAOrO CTpHMepa orpaHHqeHU 

HH~epB8JIOU (O,I) = Ll <[" H DOA1lHH6HU 6AHHOUy aaKOHY ~acnpeAene
HH~ C DJIOTHOCThiO BepOHTHOCTH ./) (-t ) 1 npHqeu /p(f)c{f =f. 

0 

2. .1113 OTCTaB~MX B pa3BHTHH CTpHMepOB TOJ!hKO Te CMOryT 38-

BepmHThCH npodoeM 1 KOTOpue ycneiOT 38KOH1lHTh CBOe ~OpKHpOBBHHe 

B HHTepBane ( i;.l f:+~ ) - BHyTpH HHTep:aana (0 11) - OTCqHTU

BBeMUM OT KOM6HTa B03HHKHOB6HHH nepBoro npodOH lt • 

BeponTHOCTh odpaaoBBHMH m., cTpHMepoB npH npoxo~eHHM 

qepea npowea:yTOK n 1l8CTM~ ( m = I, 21 • .. ) n) onpe~enHeTCH 

~opuynon 6MH9MHBJIDHoro pacnpeAeneHMH: 

trm, n,'l) m !;~m)/ 'lm(l-'l)n.-m,. (I) 

rAe ~ - BepOHTHOCTh odp830B8HMfi CTpMMepa. 

EHJIO DOKB38H0 1 UO ~HH /) = Con.1f:. pacnpeAeneHMe Be-
.. . 

POHTHOCTeli B03HHKHOB6HHH k npo6oeB OT n 1l8CTM~ MOJK6T Cii.ITh 

38DHCBHO TaKa:e C DOUOlllhiO dMHOMHBJIDHHX 1lJI6HOB: 

~ (o) = C(o, n./ 'll (2) 

ti 

.I 

r 
' 

~(K;J ~ C(K-,n,?J[£t~e-~;<,t9JI- 6't,c,-'C,3'!J-r· 
n 

+ L -brm.,n,?JgfA;'-t,h?,JIJ . 
hl=k·l-/ 

(3) 

~ rn; = -trn,n,'!JL£rn-/, n,d'J+ b'rn;n;Ji! (4) . 

CneAoBaTenhH0 1 nMBHeBaH s~eKTHBHOCTh (4) onpe~enaeTCH aaABHM

eu ABYX napaMeTpOB. 0AMH H3 HMX . 'l HBHH6.TCH S~6KTHBHOCThiO 

perMcTpa~MM OAHOli qacTM~u 1 · a Apyro~ ~. - napaMeTp myHTHpoBa

HHH • .1113 SKCDepHM6HT8JlhHUX ~8HHHX AJIH lj60H8 3- = 0,95+1;. . 

BTopoli MeXaHM3M DO~BBJieHHH p83PHAOB OdHapyXHB86TCH B Ka

Mepax C napanneJihHUM llHT8HM6M.CM6JKHHX DPOM6JKYTKOB 1 HM6IOIIIHX pas:-

. dpoc B Bennq.~ome aaaopa. B peayJihTBTe AeiiCTBHH paanHqma: aneK~. 

TpaqecKnx nonen aanaa~uBaHMe paapfiAa B npouexyTKe c ueHDmHM 

3830pOM OK83UB8eTCH MeHhm6 1 qTQ 3KBHB8JI6HTHO B·p8MK8X MOAenn 

paaHw uaTeMaTM~tecKHM OJCHABHJUiM ~YHK~Hli _p(-t) · 1 .cMellleHHHM 

Apyr OTHOCHTCnhHO APYra. Pac~eTs D?KaaaJIH, qTo ~15% paadpoc. 

B BeJIHquHe aaaopa npHBOAHT K nonHoMy noAaBneHMIO paapfiAOB B 

npoMeJKyTKe c 6onhmMM aaaopoM. 

ilpOBCA6HHH~ aH8JIH3 ll03BOJIHJI CAenBTh BHBOA 1 qTo.napaMeTp • 

myHTnpoBaHMH, onpeAenH~IIIMli nMBHeByro awweKTHBHOCTh, ~nn HAeHTn~

HUX 3830pOB He 38BHCHT OT B6J!HqHHH 3830pa. 

4eTB6pT8H rnaBa AHCCepTa~MH llOCBH1116H8 3KCDepHM6HTy DO 

llOHCKy pacnaAa fl.+~ e+ -1-r .. B TeOpMH cna6oro B3aMMOAeli

,CTBHH qaCTM~ d63H6ilTpHHHUe pacna~H MIOOH8 MOryT HM6Th M6CTO B . 

TOM cny~ae, eCnM ~Ba HeliTpMH0 1 B03HMK810111He B OdUqHQM ~-.~ 

pacna~e, TOJKA6CTB6HHU. TOrAa ~OTOH HJIM An8 aneKTPOHB odpaayroT- . 

CH 38 C~eT BHpTyanhHUX cnadoro H 3JI6KTPOMBrHHTHOrO B38HMO~eli-
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CTBHJi. ECHH 38 CH86Ue BSSHMO~eMCTBHJi ?TB6TCTB6H6H npoue~yTO'I

HUM 60SOH 1 TO OTHOCHT6HnH8Ji BepOHTHOCTn pacna~a . . ~~e;

HM6H8 au nopa~ox ro-3-ro-4 /14/. 

B HBCTOH~ee Bp6MH npHHHTO C'IHT8Tn 1 ~0 pacna~ ~~e~ 

sanpe~eH saxoaou coxpaHeHHH nenTOHHoro sapa~a. O~aaxo, ecna, 

HBnpKMep, npe~nOHOZHTn 1 'ITO cy~6CTBY6T B38HM0~6HCTBH6 1 KOTOpoe 

HapymaeT KBK C p - HHB8pH8HTHOCTD t.J TBK H SBKOH COXp8H6HHH 

nenTOHHOrO sapa~a, TO OTHOCUT6HnH8H B6pORTHOCTn TSKOrO pacna~a 

6una 6u R_,.,...,(?r = ro-9 /I5/. 3TO SH8'16HU6 HS itojlfi~OK 
M6Hnme TO~ rpaH~U, KOTOpSH 6UH8 YCT8HOBH6H8 B H8U60H66 TO'IHOM 

HS BC6X pa60T. no nOUCKY pacna~a _.,P_. er /16/. j 

Ilpo~ecc fi"-+ e"'+r xapaxTepasyeTca TeM, 'IT~ yr_s:m pasneTa 

fiOSHTPOHB U ~- KBBHTB ~~= 180°, 8 SHeprHH HX pSBHB 

fe = E r = 52,8 MsB. COOTB6TCTB6HHO STHM OC066HHOCTRM pac

na~a 'IBCTn HCKpOBOH K8Uepu, B KOTOpO~ 6UH noue~eH CBHH~OBU~ 

KOHB6pTOp, npe~H8SH8'18H8Cl> ~Hfi perHCTp8~HH r -KBSHTOB ( J -
\ . 

~6T6KTOp). ~pyraa fiOHOBUH8 CHYXBHB ~~ ~6T6KTHpOBBHHH nOSHTpO-

HOB ( e - ~6T6KTOp). ~nH sanycxa 6una HCnOHn30B8H8 noruqecxaa 

CUCT6M8 BU~6H6HUH C06UTUH 1 noCTp06HHSH HS CX6M8X 6UCTpO! SH6K

TpOHUKU C paspemam~HM BP6M6H6M 'VIO HCeK. 

Sa "'60 qacon 11 '1HCToro11 Bpeueau pa6oTu ycxopHTena .B uume

HH 6UHO OCT8HOBH6HO ~6"!09 Jl,_- M630HOB H nonyqeHO 250 TUCH'I 
; .. 

CHHMKOB. QT60p CHHMKOB npOH3BO~HHCH B ~BS STana. Ha.nepBOM 

ST8ll6 OT6Hp8HHCn T6 C06UTUH, BH~ KOTOpUX COOTB6TCTBOB8JI OXH~ae

MUM CX6M8M OT pacna~OB. flt---e++r H _/{~R~~+~+r 
Bcero 6uno oTo6paao 2600 CHHMKOB .• 

IO 

1'{•1) 
ll .. 

) 

l ., 

B pesynnTBTe nocne~m~e! o6pa60TKH, npa KoTopoM onpe~ena-
·~ . . 

nacn SHeprHH no3HTpOHB(H yron M6llt~ Hanp8Blr6HH6M fiOSHTpOHB H 

r- KBSHTB, 6UHO H8H~6HO 73 C06UTHJi THna /-er, ~Hfi KO

TOpUX yron G'er OTnH'IBnCH OT 180° He done~, '16M HB !5° • · Pac

npe~eneHHe STHX C06UTU~ no SHeprHHM·nOSUTpOHa U lA?J t9e,
nOK838HO HB puc. 2. Ha STOM lite 'pHCYHK6 npHBe~eHU pesyn:&TSTU 

pacqeTa ~Ha OT pa~uanHOHHoro pacna~a wmoHa,. oxasaBmeroca paB

Huu 70 co6uTuau. Pact~eTu 6unH npoBe~eau ueTo~ou MoHTe-Kapno. 

MHoroxpaTHoe paccenHHe B :r.mmeH.r u HeTO'IHOCT:& onpe~eneHHH 

yrna, CBH38HH8fi.rnaBHUM 06p830M C H6TO'IHOCTnm onpe~eneHUH TO'I

KH pacna~a B UHW6HU 1 npHBenu K TOUy, 'ITO nponecc ~+~e++~ 

UOr HB6nD~8UCH B HHT6pB8H6 yrnoB 180°±5°. TO'IHOCTn onpe~ene

HHH SHeprHU DOSUTpOHS onpe~enanac:& no cna~y B BUCOKOSHepreTH'Ie

CKOH 'IBCTU U3UepeHHOrO cneKTpa fi03UTpOHOB OT odU'IHOrO pacna~a· . . 
UIJOHOB U COCTSBHna "" 5 MsB. . 

KSK nDK838HO HB ~uarpBMM6 puc. 2, BH~HO, 'ITO HH OAHO C0-

6UTH6 He nonano.B HHT6pBan SHeprHA H yrnoB, OrpSHH'I6HHUX 3HS

'161IHHMH ± 5 MsB u t.5° oT cpeAHHX saaqeauA. 

S!W)eKTHBHOCTD perHCTpanliH nponecca _,P +-- e'"..,. r onpe- . 

~6JIHH8Cn nyTelll MO~enHpOBBHUH M6TO~Oill MOHTe-Kapno HB SBM H OKS-

38H8Cn PBBHOA (nocne BB6~6HUH BC6X nonpaBOK) I,3s±0,2%. IlpH 

STOM npUHUMBnHC:& BO BHUMBHU6 reoMeTpUH KSMepu, MBrHUTH06 none, 

noruxa sanycxa, uaoroxpaTaoe pacceaHHe H'noTepH sHeprHH nosH-

: TPDHOB H sneKTPOHOB Ha usnyqeaue H HOHHsa~HBl. B pesyn:oTaTe 6un 

nonyqeH B6PXHUH npe~en OTHOCUTennHOH BepOHTHOCTU pacna~a 

R ~- ... r ~ 2,9·ro-8 
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Ha ypoBHe 90% ~ocToBepHOCTH H 

~-er :::; s,s·m-9 

HB ypoBHe 50% ~ocToBepHOCTH. 

ilHTBH r~BBB UOCBH~6HB 3KCU6pHW6HTy no UOHCKy pacna~a 

jz-1---.. ef-+~ #-e#-+ e;- ,llo HBCTOHIJlero BpeueHH BTOT pacna,ll HHKeM 

He HaG~ID.l\B~ca. CoBpeM6HHBR T60PHR npe,l\CKB3UBB6T ero noHB~eHH6 

B p6aym>TBTe KOUClHHHpOBBHHOrO ~eJ.lCTBHH C~aGoro H a~eKTpouarHHT

HOrO KBHB~OB/!1/. 8TOT Up0~6CC paCCMBTpHBBHCH C TQqKH apeHHH 

B03MOEHOrO CYIJl6CTBOBBHHH BHOMBnbHOrO B38HUO,l\6J.lCTBHH 4-x .n6UTO

HOB/IB/, a TBKE6 HBpH~Y C HeJ.lTpHHHUMH axcnepHU6HTBMH npH_BUCO

KHX aHeprHHX KBK HBHClO~ee ~OCTYllHHJ.l ~nH 3KCnepHM6HTBnbHUX llOUH

TOK OClHapyaHTb CYIJl6CTBOBBHHe C~a()oro W6CTHW6PMHOHHOrO B3~HMO,l\eJ.l

CTBHH/l9/. ITo OU6HKBM, C,l\en?HHHM HB OCHOBBHHH HeJ.lTpHHHHX 3KC

U6pHM6HTOB, OTHOCHT6nbHBH BepOHTHOCTD npo~ecca st~r<> .. +~ +e+#-e

B c~yqae cyllleCTBOBaHHH cnaOoro 6~epwHOHHoro BaaHMO,l\eJ.lcTBHH. · 

HMe~T nopfi,l\OK ""'I0-4. B nocne,l\Hee Bpew, xax Y7'6 6u~o oTweq6Ho, 

HHTepec K STOMY npo~eccy 61116 ClOH66 BOapoc B CBH3H C B03MOEHO

CTbiD nonyqHTb HH~opwa~HD 0 c~aOHX ~OPMWBKTOpax UHOHa. 

ITOHCKH pacnB,l\8 g;:+- e+ +.If! ,.e.,.+e- 6unH ocyll!eCTBn6-

HU O,l\HOBpeMeHHO C paCUS,l\OM ~+-e+~r HB J&BrHHTHOM 

HCKpOBOM CU6KTpOM6Tpe. ,llnH UOBHW6HKH 3WW6KTHBHOCT~ yCTSHOBKH 

x npo~eccy w-3ev n6pe,l\ c'BHH~OBLJM xoliBepTopow ONn ycTa-

i HOB~6H pH,l\ cqeTqHKOB (pHC. !) • 3anycx YCTBHOBKH UpOHCXO,l\Hn B TOM 

c~yqae,-6C~H B pa6oq6w oG~6Me xaw6pH noaB~R~HCb, no xpaJ.lHeJ.l 

M6pe, ,l\BB Tp6KB. ITpH STOW HMUy~bCH OT cqeTqHKOB UpOXO~HnH q6-

pea 11BOpOTB 11 ,l\~HT6~bHOCTbD 70 HC6K 1 aanycxaeuue KBE,JtHM llHOHOW, 

llOUBBWHM B.MHW6Hb. 

.D 



S!MeKT.I'IBHOCT:& per.l'lcTpauH.I'I npouecca .?l+--,e~-~-J{,+e'#.e-, Y'IH

THBaro~aa K.I'IHeMaT.I'IKY pacna~a, reoueTpHID KaMepu .1'1 HOrHKY aanycKa, 

onpe~eHHnac:& nyTeM M0.116H.I'IPOBaHHH M6TO~OII MOHTe-KapHO. IlOCJI6 

BH6C6H.I'IH H606XO~.I'IMHX nonpaBOK (~JI.I'IHa BOpOT 1 M6pTB06 Bp6MH pe

r.I'ICTp.l'lpyro~.I'IX ~OTOKaMep, 3~6KT.I'IBHOCTI> C'I6T'I.I'IKOB .1'1 T.~.) 3~~6K

TRBHOCTI> perHcTpau.I'IH oKaaanac:r,/ paBHoii I,z±o,2%. 

Sa .-v 60 qac. 11 '1.1'1CToro 11 BpeMeH.I'I pa6oTu ycKopHTena B MHme-
9 r , 

H.l'l ClimO OCTaHOBJIOH0-5 1 9"10 Yt - 11630HOB .1'1 llOJIY'I6HO 250 THCH'I 

nap ~oTorpa~Hii. 

Ilp.l'l npOCMOTpe CH.I'IMKOB C06HT.I'I6 C'I.I'ITaJIOCI> nOH63HHM 1 6CJI.I'I 

. Tp6K.I'I ~BYX ll03HTpOHOB .1'1 O~HOro 3JI6KTpOHB ~ nnoCKOCT.I'I ~OTOrpa

~.l'lpOBBH.I'IH COBM6DtBJI.I'ICI> B O~HOi! TO'IK6 llp06KU.I'I.I'I M.I'IW6H.1'1 1 a HMnyHI>'

CU, COC'I6T'IRKOB.COOTB6TCTBOBBJIH YCTBHOBJI6HHOJ.l nor.I'IK6 aanycKa. 

Co6uTiie C'IHTanoc:& ~OHOBHM, ecna yron M6JK.1lY noaHTPOHOM .1'1 aneK

TPOHOM n~na]lan B HHTepBan I8o0±I0°, a Hx aHeprHH oTJIH'Ianac:& 

~pyr OT ~pyra M6H66 1 '16M HB IO MaB, TBK KaK TaKH6 ,1lBa·Tp6KB 

MOrn.H 6UTI> HM.I'IT.I'IpOBBHU O]lHOJ.l 'IBCT.I'IU6i!~ 

B peayH:&TaTe oTCiopa.Cluno noHy'leHo 28·co6NTRJ.l. Ha HHX no 

~~- Kp.I'IT6pRID C 90% ~OCTOB6pHOCTI>ID 6UJI.I'I HCKJIID'I6HH 26 CHRII

KOB~ B KOTOpUX Tp6K.I'I H6 nepeC6KanHCI> B 0,1lHOJ.l TO'IK6 1 H6JKBntet.l B 

MHW6HH. B OCTBBWHXCH .1lBYX CHHMKaX UOHHBH 3HeprHH COClUTHJ.l OKB-

3BJiaC:& paBHot.l 92±12 MaB H 22s+-45 MaB, BMeCTO OJKH]laeMUx 140 MaB. 

TBKHM OCipB30M 1 H.l'l O~HO C06HTH6 H6 MOrHO ClHTI> .I'IHTepnpeTR-

POBBHO KBK C06HT.I'I6 .7i" +;.... e+ + ~ + l? '"+ e- • B·peayn:&TBTe 

nony'I6HHaH OU6HKa B6pXH6J.l rpaHHUH OTHOC.I'IT6HI>HOJ.l BepOHTHOCTH 

pacna,lla 

W(.7r!..e~'+~"e"+e//Wrn'+,,.,,. .. +~) ~ 3,4-I0-
8 

l4 

HB ypOBH6 9Q% ~OCTOll6pHOCT.H H 

W(7F~-e"+V,+e'"+ejjw'(s-,.....-,..u ... +~} ~ 10-B 

HB ypOBH6 50% ~OCTOBBpHOCTH. 

IloJiy'leHHUH ll6pXHHH npe~en OTHOCHT6JII>HOH B6POHTHOCTH pacna

,1!8 HB ~4 nopH~B nyqme T60p6TH'I6CKOH OU6HKH/I9/. 

0CHOBHH6 p63Yn:&TBTH CBO~HTCH K CJI6~IDDt6My: 

I. Paapa60TBH .1'1 C03,1lBH MBrHHTHHl HCKpOBOl.~neKTp0¥6Tp 

~JIH HCCJI6,1lOBBHHH pe~KHX pBCfiB]lOB nHOHOB .1'1 ¥IDOHOB 1 H¥6~HX B6-

pOHTHOCTI> I0-8-Io-9 OT OClU'IHOro pacna,lla •. , 

2• HCCJI6,1lOBBHH OC066HHOCTH pa60TH MHOrOCJIOIHOI HCKpO~OH 

KaMepH B MBrH.I'ITHOM none. 

IlOKB3BH0 1 .'ITO 

a) CM6Dt6HH6 paap~OB ll CKpenteHHUX aHeKTPH'I6CKOM.H uarHHT

HOM nonHX HBJIHeTCH H6JIHH~IHoH WYHKUHeH BeXH'I.I'IH~ warHHTHoro no-. 

nH; · 

6) cuenteHHa paapa~oB ABeT'HHwopwa~ro o6 OTHOCHTen:&HoM 
> ' 

Bp6M6HH nponeTB 'IBCTHU 1 'ITO ll03BOJIH6T UOJiyqHTI> paapemBIDDt66 

Bp6MH HCKpOBOR KBM6pH pBliHU¥ 'V60 HC8Kj. 

ll) 3WWOKT.I'IBHOCTI>. perHCTpBUHH 'IBCTHU B MarHHTHO¥,fiOJI8 YJ18-

JIH'IHBBBTCH. 

• 3. IIpe,1lnoxeHa H aKcnep~eHTBJI:&Ho no,llTllep~eua weuoMeHono-

rH'I8CKBH M0,1l6HI> p83li.I'ITHH H6CKOJII>KHX p83pH,1lOB ll HCKpoBO¥ UpOM8-

ZYTK6. 

ITOJIY'I6HU aHaJIHTH'I6CKH6 3BBHCHMOCTH 1 KOTOpHe ll03BOJIHDT' 

oueHHBaT:& JIHBHeBym awweKTHBHOCT:& no napaMeTpa¥,·onpe~eJIHm~ 

BWWOKTHBBOCTI> KBMepu K O,llBOH 'IBCTHU6. 
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4. llonyqeua on;euKa :sepxuett rpaHRIJ;hl OTHOCRTen:&noti :sepoHT

HOCTR p8Cll8.1{8 .,U f-- e _,.+ r 
R/-"'r ~ · .2,9·ro-8, 

COOTE6TCTBYID~8H ypOEHID 90% ,I{OCTO:BepHOCTR npR M8110M ypOEH6 WOHa. 

5. llonyqena OIJ;6HK8 E6pXH6H rpaHRIJ;~ OTUOCHT61ll>HOll BepOHT

HOCTR.pacna,I{a. .Yl ~-~ e++J{. +e .. _,_~-

R 
71

,_3 {?, ~ 3,4 ·ro-B, 

COOTE6TCTBYID~8H ypoBHID 90% .1{0CTOB6pHOCTH. 

· .. MaTepRan, ll0110llt6HHHH B OCHOBY ,I{HCC6pT8IJ;HH, ony611HKOB8H B 

pa6oTax14-I3/, /ZO/ H ,I{OKna~Bancn na Me~napo,I{uoli Konwepenn;HH - .. 
no f!;H3HK6 B!lCOKHX aueprH/,1 H CTPYKType H,llp8 (CliiA, KOJiyM6HH, 

1969), na 15-o/,1 MeJK,I{ynapo,I{uoll KOH~epenn;HR no GHaHKe BHCOKHX 

aueprHti (KHeB, 1970), na ceccHH OT.lleneHHH H.1{epuoli wHaHKH AKa,I{e-

. MHH nayK CCCP B r. TaJimme (1970), na Me~yuapo,I{HOM coBell(BHHH 

no HCKpOB!lM K8Mep8M (ny6ua, 1966). 
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